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Since the publication of the third edition of Geriatric Medicine, extraordinary advances
have occurred in the science of aging and the potential for biomedical research to give
us answers to many, if not most, of the age-related disorders that threaten the quality
of life in older years. At the most basic level, the successful mapping of the human
genome was declared complete in the fall of 2000. Understanding the map of the
human genome is as important as understanding the map of genomes of important
laboratory species, ranging from the microscopic worms and fruitflies used in most
classic genetic studies to rodents such as laboratory mice, and eventually to primates,
on which much of the research on the aging human brain is done. The genetic maps
of all of these species, including our own, does not answer clinical questions, but it does
open the door to dramatic, rapid, and efficient answers to questions about the genetic
polymorphisms related to diseases in humans.

The telomerase story also unfolded since the third edition. Telomerase is an enzyme
responsible for maintaining the telomeres—the redundant DNA portions at the end of
chromosomes—whose shortening seems to be linked directly to cell senescence, apop-
tosis, and the control over cell death,which,at the level of the individual cell, seems to be
linked to the decline of organ function and eventually aging and death within the organ-
ism.The potential for genetic manipulations by which telomerase maintains and restores
telomere length within individual tissue cultures gives great promise for potential
approaches to restoring function lost through degenerative diseases, such as macular
degeneration and other disorders related to epithelial aging. In addition, the mainte-
nance of telomeres has been intriguingly associated with the malignant immortality of
cancer cells, and yet it appears possible to prevent degeneration without creating uncon-
trolled growth or malignancy. Understanding this single genetic mechanism may give us
clues not only to degenerative neurological and epithelial disease, but also perhaps to
cancer,another age-related human disease. Scientists have also discovered that stem cells
from embryonic and adult tissues can potentially create new tissues and new organs.
Perhaps most excitingly, it appears that brain cells themselves can be replaced through
this mechanism.Thus,stem cell research holds promise for treatment of Alzheimer’s and
Parkinson’s disease, as well as for potentially growing new functioning organs that could
be used for transplantation with much reduced risk of rejection because they are genet-
ically fashioned to match the recipient’s immune status.

Because of these and many more similar advances, it is more and more important
for the practicing clinician to be conversant with the literature of basic science and to
stay abreast of such developments. Our patients come to us having read about these
developments or having seen television reports, and we should be able to answer their
questions and share the excitement. We should also be educating them about the real-
istic limits, understanding that many of these developments will not provide imme-
diate cures but are promising future developments.

Preface
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viii Preface

Secondly, we owe it to ourselves to share the excitement of our colleagues in basic
science, as well as the general public, in recognizing that aging research has come into
real prominence in the last decade. We also need to be well informed about the
rampant marketing of bogus dreams of anti-aging potions that the marketplace is all
too ready to foist onto our patients. The aging of the baby boomers has created a huge
and growing market for anti-aging therapies. Many are safe, effective, and worthwhile.
However, in some instances, such as vitamin supplementation or hormone replace-
ment, controversies exist and individual patient decision should be informed by knowl-
edgeable and free discussions based on real science. This information can come from
you, the clinician. It can also come from internet sources, but internet sources increas-
ingly are also are full of inadequate and misleading information and, thus, it becomes
even more important for us to be able to relay to our patients legitimate sources of
information. Some of the most useful include the following:

• On terra firma, the National Institutes of Health is a complicated maze of 75 
buildings. But on the Web (http://www.nih.gov), it is a snap to move from the
National Cancer Institute to Mental Health to Alternative Medicine. Log on to
www.clinicaltrials.gov to search for clinical trials by disease.

• The National Institute on Aging, one of 25 institutes and centers of the National Insti-
tutes of Health, leads a broad scientific effort to understand the nature of aging and
to extend the healthy, active years of life. Visit http://www.nia.nih.gov/ for a descrip-
tion of its mission, sponsored research programs, news and calendar of events, and
health information, including NIA publications and videos, a resource directory for
older adults, and various internet links of Federal websites of interest to the aging
community.

• At their website, the Centers for Disease Control and Prevention (www.cdc.gov) pro-
vides a calendar of events, current topics, and recent reports and publications. Click
on their “Data and Statistics” for CDC health data standards, scientific data, sur-
veillance, health statistics reports, and laboratory information. The website also
includes information about grant and cooperative agreement funding opportunities,
as well as press releases and current health news. On their “Publications, Software,
Products” link, one can order and download brochures, catalogs, publications, soft-
ware, slides, and videos. Consumers can browse their “Health Topics” from A (Acan-
thamoeba infection) to Z (Zoster), get the latest on health “Hoaxes and Rumors”
(i.e., deodorants cause breast cancer), or check out the travel section to find out if
they will need vaccines for a trip abroad. Or stay close to home and find a link to
your local state health department.

• The Food and Drug Administration is the primary resource for information about
safety alerts/recalls and product approvals of drugs, cosmetics, foods, medical
devices, biologics, animal feed and drugs, and radiation-emitting products. Ongoing
clinical trials are also profiled. Go to http://www.fda.gov.

• HealthWeb (http://www.healthweb.org/) is a collaborative project of the health sci-
ences libraries of the Greater Midwest Region of the National Network of Libraries
of Medicine and those of the Committee for Institutional Cooperation. Currently,
there are over 20 actively participating member libraries. The goals of the Health-
Web project include the development of an interface that provides organized access
to evaluated noncommercial, health-related, internet-accessible resources, including
those currently available, as well as new resources developed in collaboration with
other organizations. The interface integrates educational information so the users
has a one-stop entry point to learn skills and use material relevant to their 
discipline, including geriatrics and gerontology.

• The National Aging Information Center (http://www.aoa.gov/NAIC/) serves as a
central source for a wide variety of information on aging for older people, their 
families, and those who work for or on behalf of older persons. NAIC resources in-
clude program and policy-related materials for consumers and practitioners and 



demographic and other statistical data on the health, economic, and social condi-
tions of older Americans. The NAIC bibliographic database contains references to
program- and policy-related materials on aging not referenced in any other com-
puter system or print resource.

• The GeroWeb, sponsored by the Geroinformatics Workgroup at the Wayne State
University Institute of Gerontology, is designed as an online resource for
researchers, educators, practitioners, and others interested in aging and older indi-
viduals. (http://geroserver.iog.wayne.edu/GeroWebd/GeroWeb.html)

• The Alzheimer Research Forum’s intended audience is Alzheimer researchers 
and other researchers whose work may bring understanding to Alzheimer’s.
The site has news, holds online forums, conducts online polls (“What are your 
10 most wanted research tools?”), provides information on conferences,
research funding, and includes a reagent company directory. Visit them at
http://www.alzforum.org/home.asp.

• The Federal Interagency Forum on Aging-Related Statistics was initially established
in 1986, with the goal of bringing together Federal agencies that share a common
interest in improving aging-related data. The Forum has played a key role by 
criticially evaluating existing data resources and limitations, stimulating new 
database development, encouraging cooperation and data sharing among 
Federal agencies, and preparing collaborative statistical reports. Their website
(http://www.agingstats.gov/) provides information from their latest report. Older
Americans 2000: Key Indicators of Well-Being, as well as links to aging-related sta-
tistical information on Forum Member websites, ongoing Federal data resources rel-
evant to the study of aging, past products of forum activities, and agency contacts.

• AgeLine is a free searchable electronic database of 60,000 summaries of publications
about older adults and aging, including books, journal and magazine articles, and
research reports. Coverage is sporadic between 1966–1977, but more comprehensive
coverage exists from 1978–present. http://research.aarp.org/ageline/home.html)

• The Centers for Medicare and Medicaid (CMS), formerly the Health Care Financ-
ing Administration (HCFA), is a federal agency within the U.S. Department of
Health and Human Services. CMS runs the Medicare and Medicaid programs and
the State Children’s Health Insurance Program (SCHIP), and also regulates all lab-
oratory testing (except research) performed on humans in the U.S. By visiting the
CMS website at http://cms.hhs.gov physicians and other health care professionals can
gain quick access to professional publications and program forms and learn about
the Medicare program and CMS contracts with Medicare health plans, as well as sta-
tistics, data, and the latest CMS research and program analysis. Consumers can find
information on what Medicare covers, who is eligible, and how to enroll. They can
also get a personalized report on Medicare health plans, nursing homes, dialysis 
facilities, participating physicians, and prescription drug programs in their area.

While we have a glut of information, we also have real ethical challenges facing us.
The advances in genetic knowledge and potential alterations of genes through gene
therapy have led to real caution because of highly visible adverse consequences to sub-
jects of human studies. People are very concerned about the degree to which genetic
information can be kept private and justifiably concerned that such information not
fall into the hands of employers or insurers. The country will continue to be embroiled
in deep disagreements about the use of human stem cells for research. The dramatic
promise that they hold has come up against deep-seated religious beliefs of those who
feel that embryos that are surplus and intended for discarding are indeed human life
and ought not to be used for experimentation. These and other ethical issues will con-
tinue to be important as science progresses.

In their chapter, Greg Sachs and Harvey Cohen discuss the ethical issues in clinical
research, including the ethics of research with Alzheimer’s disease, a paradigmatic dis-
order where patients cannot fully make their own decisions and yet where research 
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x Preface

is very high stakes and needs to be offered to those suffering from the ravages of 
this disease. Ethical issues also continue to surround treatment decisions and, in par-
ticular, those around expensive potential life-prolonging and intrusive measures for
older individuals. The  challenge—especially in the United States—is how to balance
the promise of these disorders with the increasing inequities in our health care system,
in particular in a situation where more and more people under the age of 65 have no
health insurance at all.

All of these issues will continue to intensely involve the public, and thus clinicians
will need every possible resource to stay informed as citizens and to provide impor-
tant answers for their communities and their patients. Along these lines, we have
expanded this edition by 18 chapters, devoting an entire section to the emerging field
of palliative medicine and increasing our coverage on surgical issues, care manage-
ment, and pharmacology.

Health care providers will increasingly be called upon to practice what has come to
be known as “evidence-based medicine.” So much of health care—particularly the pre-
scribing of medications—is extremely costly and, as we know well in geriatrics, carries
risks of its own. For this reason, it is more and more important that clinicians under-
stand the evidence behind the use of any interventions, both diagnostic and therapeu-
tic. The science of evaluating evidence is a statistical one, and the standards for doing
so have been articulated by leaders in the field. One of those leaders, Rosanne Leipzig,
is deputy editor of this edition of Geriatric Medicine. She has looked at every single
chapter through an evidence-based lens and, whenever possible, provided up-to-date
information about the quality and strength of the evidence for the diagnostic and treat-
ment recommendations included in each chapter. We are very fortunate that Dr.
Leipzig has joined the Geriatric Medicine, 4/e, team and can give us this added dimen-
sion of balance and rigor to the expertise of our world-class roster of authors.

I also want to thank Harvey Cohen, Eric Larsen, and Diane Meier,Associate Editors,
who have contributed enormously to the production of this book. We have worked
hard together and learned a great deal from each other. Thanks also to Carol Capello
in her role as Managing Editor. Carol has now taken us through two editions of 
Geriatric Medicine, and we hope we can persuade her to work with us on the fifth
edition of Geriatric Medicine.

Christine K. Cassel
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1
Evidence-Based Medicine and Geriatrics
Rosanne M. Leipzig

compared are at equal risk of the outcome being 
studied, except for exposure to the intervention being
tested. Risk factors associated with an outcome, whether
they are known or not yet identified, are randomly 
distributed in RCTs. An observational trial can only 
identify known risk factors and then attempt to statisti-
cally adjust for discrepancies between them in the study
groups.

Most clinical questions fall into one of seven cate-
gories: clinical findings, differential diagnosis, etiology,
diagnostic tests, prognosis, therapy, or prevention.62

Table 1.1 provides examples of important criteria that
should be met to maximize the ability of clinical re-
search to answer each type of clinical question. Some 
of these criteria have been used to create the “clinical
query” search strategies on PubMed at the NLM’s
website ·http://www.ncbi.nlm.nih.gov/entrez/query/static
/clinical.htmlÒ and provide a filter for obtaining high-
quality studies relating to therapy/prevention, diagnosis,
etiology, and prognosis. Similar criteria have been devel-
oped for several other types of clinical questions.7 For the
past 10 years, studies that meet these validity criteria have
been identified and published within the American
College of Physicians (ACP) Journal Club, and are 
available online as well as in the print journal published
by the ACP.8 Clinical Evidence and the Cochrane Library
are two other sources of systematic reviews of high-
quality studies designed to answer specific medical 
questions.9,10

Clinically Meaningful Results

The second concept is that clinical, not statistical, signifi-
cance is what matters in medicine. Many outcomes 
that are statistically significant are not clinically impor-
tant. Some “clinical” outcomes are really intermediate,
or surrogate, endpoints, not outcomes that make a 
difference to the patient. When these intermediate or 

The goal of evidence-based medicine is provision of care
guided by the most up-to-date, scientifically sound evi-
dence after careful investigation of the patient’s history,
physical condition, and expectations. Evidence-based
medicine (EBM) is a term coined in 1992 by a group of
clinical epidemiologists based at McMaster University in
Hamilton, Ontario, to describe their transition from
teaching clinicians how to read the medical literature1 to
teaching us how to use the literature in the care of an
individual patient (Fig. 1.1).2 This change emphasized
three basic concepts.

Hierarchy of Evidence

The first concept is that “all evidence is not created
equal.” Depending on the type of clinical question—that
is, therapeutic, diagnostic, prognostic, etc.—there is a
hierarchy among study designs in terms of their ability to
provide an accurate, less biased answer. For example, the
Hormone and Estrogen Replacement Study (HERS)
trial demonstrated in a randomized controlled trial
(RCT) that hormone replacement therapy (HRT) given
as 0.625 mg conjugated equine estrogens and 2.5 mg
medroxyprogesterone acetate did not improve survival
or decrease coronary events in women with existing coro-
nary artery disease, even though several prospective
cohort trials suggested that it would.3 Results from 
two other RCTs to support this finding.4 In the HRT
observational trials, women who were offered and chose
to take HRT differed systematically at baseline from
those who did not; for example, they were more likely to
be upper middle class, to be well educated, and to par-
ticipate in more health promotion and disease prevention
activities, and were therefore less at risk for death and
coronary disease. These factors may account for their
better outcomes after taking HRT.5,6 Randomized 
controlled trials are superior to prospective cohort
studies of the same population because the groups being

3
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surrogate outcomes are accepted, the treatment may
result in an outcome that harms the patient. For ex-
ample, before definitive studies using patient-oriented
outcomes, suppression of ventricular premature contrac-
tions (VPB) was considered beneficial, as was increasing
bone mineral density with fluoride. Yet when the 
studies were done, it was found that suppressing VPBs
with certain agents increases patient mortality and
increasing bone mineral density with fluoride increases
fractures.11,12

Clinical significance also means that the magnitude of
the effect is worth the costs of the intervention, including
the inconvenience, adverse events, and psychologic or
emotional as well as financial costs. The usual way of indi-
cating a benefit, the relative risk reduction (RRR), may
be quite large when the absolute risk reduction (ARR),
or absolute benefit, is small (Table 1.2), as would be the
case when, for example, a treatment reduces the risk of
an outcome by 50% for an outcome that only occurs once
in every million patients treated. In EBM, a term often
used to define the size of the treatment benefit is the
number needed to treat (NNT), which is the number of
people who would need to be treated with the active
intervention, rather than the control, over a specific time
period to prevent one additional patient from having 
the bad outcome the treatment was given to prevent.
These terms are illustrated in Figure 1.2, where stroke,
the primary outcome of the Systolic Hypertension in the
Elderly Program trial, is shown to occur in approximately
8% of control patients and 5% of treated patients.13 Here
the ARR is 3%, the RRR 36%, and the NNT is 33 
over 4.5 years. In other words, treating 33 patients with
isolated systolic hypertension (ISH) over 4.5 years will
result in one fewer stroke than would have occurred if
the ISH had not been treated. Similar terms describe the
results of diagnostic tests, including the likelihood ratio,
which compares the probability that people with an
abnormal test actually have the disease in question to the
probability that they have an abnormal test result but not
the disease.

Applicability

The third concept is that studies are done on populations
but clinicians need to apply them to an individual patient.
This approach is relatively easy when the patient sitting
in front of you meets the study inclusion and exclusion
criteria, but it is far more difficult when the patient resem-
bles those seen in most geriatric practices—old, some-
what frail, with multiple medical conditions and taking
multiple medications, possibly with some cognitive, func-
tional, or mood impairment.

In geriatrics, the primary challenge to practicing 
evidence-based medicine is the lack of high-quality
studies that include older adults. There is a paucity of evi-
dence on treating or diagnosing common conditions in
relatively healthy elderly, let alone in patients like those
just described. For example, how should patients with
congestive heart failure (CHF) be treated? The range of
mean ages of patients in the systolic CHF clinical trial lit-
erature is 58 to 65 years, with the median range being 61,14

yet one recent population-based study found that almost
50% of new-onset CHF occurred in people age 80 or
older and that approximately 50% of these had systolic
CHF.15 Will 80-year-olds be able to tolerate the recent
standards for systolic CHF therapy, which include the
addition of three to five new medications [i.e., aspirin,
beta-blocker, HMG (3-hydroxy-3-methylgluaryl)-CoA
reductase inhibitor, angiotensin-community enzyme
(ACE) inhibitor, diuretic, digoxin]? How should the 
40% to 50% of patients over 70 whose CHF is diastolic
(an ejection fraction ≥45%)16 be treated? The answer is
unknown, as no large randomized trials have been pub-
lished to date.

Treatment Studies: Applying Results 
to Older Adults

Figure 1.3 depicts several of the areas where differences
in older adults might impact the benefit/risk ratio of a
treatment. Several of these are key principles in geriatric
medicine and overlap the specific biologic, social and eco-
nomic, and epidemiologic issues discussed in the User’s
Guide: How to Decide on the Applicability of Clinical
Trial Results to Your Patient.17 In this chapter, disease,
patient, and treatment differences that can influence the
application of study results to older adults, as well as the
intersections of each of these, are discussed.

Patient–Disease Interactions

Despite the concerns about reduced therapeutic efficacy
that follow, it is important to recognize that older adults
are often the group most likely to benefit from treatment

1. Convert daily clinical need for information into answerable
questions.

2. Find best available evidence with which to answer each 
question.

3. Appraise the evidence critically and systematically with 
particular attention to its internal and external validity.

4. Integrate the evidence with the patient’s unique 
biopsychosocial situation and the clinician’s own expertise.

5. Evaluate clinical performance as well as the process of
acquiring, integrating, and applying the new evidence.

Figure 1.1. Five tenets of evidence-based medicine. (From Ref.
62, with permission.)
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Table 1.1. Evidence-based medicine (EBM) criteria for evaluating studies.

Criteria Therapy/prevention Differential diagnosis Diagnostic tests Harm/etiology Prognosis

Primary • Was the assignment of • Did the study • Was there an • Were there clearly • Was there a
validity patients to treatments patients represent independent, blind identified comparison representative
requirements randomized? the full spectrum of comparison with a groups that were and well-defined

• Were all patients who those who present reference similar with respect sample of patients
entered the trial properly with this clinical standard? to important at a similar point 
accounted for and problem? • Did the patient determinants of in the course of 
attributed at its • Were the criteria for sample include an outcome, other than the disease?
conclusion? each final diagnosis appropriate the one of interest? • Was follow-up

• Was follow-up explicit and spectrum of • Were the outcomes sufficiently long
complete? credible? patients to whom and exposures and complete?

• Were patients analyzed the diagnostic test measured in the
in the groups to which will be applied in same way in the
they were randomized? clinical practice? groups being

compared?
• Was follow-up

sufficiently long and
complete?

Secondary • Were patients, health • Was the diagnostic • Did the results of • Is the temporal • Were objective
Validity workers, and study workup the test being relationship correct? and unbiased
Requirements personnel “blind” to comprehensive and evaluated • Is there a dose– outcome criteria

treatment? consistently influence the response gradient? used?
• Were the groups similar applied? decision to • Was there

at the start of the trial? • For initially perform the adjustment for
• Aside from the undiagnosed reference important

experimental patients, was follow- standard? prognostic
intervention, were the up sufficiently long • Were the methods factors?
groups treated equally? and complete? for performing the

test described in
sufficient detail to
permit replication?

Results • How large was the • What were the • Are likelihood • How strong is the • How large is the
treatment effect? diagnoses and their ratios for the test association between likelihood of the

• How precise was the probabilities? results presented exposure and outcome event(s)
estimate of the • How precise are of data necessary outcome? in a specified
treatment effect? these estimates of for their • How precise is the period of time?

disease probability? calculation estimate of the risk? • How precise are
included? the estimates of

likelihood?

Applicability • Can the results be • Are the study • Will the • Are the study results • Were the study
applied to my patient patients similar to reproducibility of applicable to my patients similar to
care? those in my own the test result and practice? my own?

• Were all clinically practice? its interpretation • What is the • Will the results
important outcomes • Is it unlikely that the be satisfactory in magnitude of the lead directly to
considered? disease possibilities my clinical risk? selecting or

• Are the likely treatment or probabilities have setting? • Should I attempt to avoiding therapy?
benefits worth the changed since this • Are the results stop the exposure? • Are the results
potential harms and evidence was applicable to the useful for
costs? gathered? patient in my reassuring or

practice? counseling
• Will the results patients?

change my
management
strategy?

• Will patients be
better off as a 
result of this test?

Source: From Refs. 52–54, with permission.



Table 1.2. Glossary of evidence-based vocabulary included in the fourth edition of Geriatric Medicine.

Terms relevant to study design
Case-control study Case-control studies examine outcomes that are rare or take a long time to develop. Cases are 

identified in which the outcome occurred; controls are then selected with similar age, sex, and 
medical conditions excepting the target outcome. Investigators assess the relative frequency of 
exposure to the alleged harmful agent, controlling for differences in the variables.

Case series Descriptions of a series of patients; case series lack a control group.
Cohort study Involves identification of two or more groups (cohorts) of patients, one which did receive the 

exposure of interest, and one which did not, and following these cohorts forward for the outcome of 
interest.

Double-blind (DB) A trial in which neither the patient nor the physician knows whether drug or placebo is being taken,
or at what dosage.58

External validity How well results fit populations other than the one in which the model was generated.
Heterogeneity In a meta-analysis, results of individual studies suggest that they were performed in different 

populations. Can compromise the validity of a meta-analysis; significant heterogeneity indicates 
decreased likelihood that chance alone is responsible for any observed differences in treatment 
effects between studies.

Internal validity How well results fit the population in which the model was generated.
Meta-analysis Quantitative review of systematically chosen literature, the hallmark of which is statistical synthesis of

the numerical outcomes of several trials that all asked the same question.
Multicenter A clinical trial conducted at more than one site, but following the same protocol at all locations.
Placebo-controlled (PC) A trial in which the effectiveness of the drug is compared to that of a placebo.
Prospective cohort study An observational study that follows a large group (a cohort) of people forward in time
Randomized controlled trial (RCT) Experiment in which individual are randomly allocated to receive or not receive an experimental 

preventative, therapeutic, or diagnostic procedure and then followed to determine the effect of the 
intervention.

Systematic review Explicit, structured presentation of results of an unbiased literature review, using predetermined 
search and appraisal definitions. Based on deductive, rather than inductive, reasoning.

Terms relevant to study results
Absolute risk reduction (ARR) The difference between the control event rate (CER) and the experimental treatment event rate 

(EER). Use restricted to a beneficial intervention.

ARR = CER - EER

95% confidence interval (CI) An estimate of the precision of a measurement by determining, with 95% accuracy, that the 
measurement includes the “true” value for the population. The broader the CI range, the more 
uncertain is the true value of the measurement; CIs that cross zero do not reach clinical 
significance.

Control event rate (CER) Rate of the outcome in the control group.
Experimental event rate (EER) Rate of the outcome in the experimental treatment group.
Intention-to-treat (ITT) Results that include every individual originally randomized, regardless of whether or not they 

completed the trial.
Likelihood ratio (LR) Positive LR = probability of an abnormal diagnostic or screening test result (including clinical signs or 

symptoms) in patients with the disorder of interest compared to the probability of the abnormal 
result in patients without the disorder (Sn/1 - Sp).

Negative LR = probability of a normal diagnostic or screening test result (including clinical signs or 
symptoms) in patients without the disorder of interest compared to the probability of a normal 
result in patients with the disorder (Sp/1 - Sn).

Negative predictive value The proportion of patients testing negative for the disorder who are actually disease free, of all the 
patients testing negative.

Number needed to treat (NNT) The number of patients who must be treated with this intervention (rather than the control) over a 
specified time period to prevent one additional bad outcome.

NNT = 1/ARR (as a decimal)

Number needed to harm (NNH) The number of patients who would need to be treated over a specific time period before one adverse 
side effect of the treatment will occur.

Odds ratio (OR) The odds of an experimental patient suffering an adverse event relative to a control patient.
Per protocol analysis Results that do not take into account all persons originally randomized, only those participants who 

followed the study protocol.
Positive predictive value The proportion of patients testing positive for the disorder who actually have the disease, of all the 

patients testing positive.
Relative risk reduction (RRR) Percent reduction in “bad” outcome events in the experimentally treated groups relative to the 

control groups.

RRR = (CER - EER) / CER * 100

Sensitivity (Sn) The proportion of diseased patients actually testing positive for the disorder, of all the diseased 
patients.

SnNout: When a test has a high Sensitivity, a Negative test rules OUT the diagnosis.
Specificity (Sp) The proportion of disease-free patients actually testing negative for the disorder, of all the disease-

free patients.
SpPin: When a test has a high Specificity, a Positive result rules IN the diagnosis.

Source: From Refs. 52, 55–60, with permission.



lar event are depicted for hypertensive patients. With
increasing age, fewer patients need to be treated to obtain
benefit, which is not surprising because the prevalence of
death and cardiovascular events resulting from hyper-
tension increases with age. In general, older adults have
a similar decrease in relative risk and the same or a
smaller NNT than middle-aged or younger adults, partic-
ularly when risks of treatment are small. Table 1.4 
illustrates this concept by summarizing the results of sub-
group analyses by age from four RCTs of lipid-lowering
agents in patients with known coronary disease.18

Disease Differences

Age-related differences in disease pathophysiology or in
the multifactorial nature of a condition can decrease
treatment efficacy. For example, agents effective at treat-
ing pneumonia in community-dwelling adults may be less
effective when treating nursing home-aquired pneumo-
nia due to differences in the causative organisms and
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Figure 1.2. Stroke incidence in patients with isolated systolic
hypertension. (From Ref. 13, with permission.)

Figure 1.3. Applicability of treatment study results to older adults: domains to consider.

of a given disorder. Benefits are almost always greatest
in the population most likely to experience the bad
outcome that the treatment is intended to avoid or
improve. Treatment of hypertension can be used as an
example. In Table 1.3, the NNTs over 5 years to prevent
one additional death or cardiovascular or cerebrovascu-



8 R.M. Leipzig

resistance patterns.19,20 Sulfonylureas are effective in
treating type II diabetes, but the lack of endogenous
insulin makes them of little use in treating type I. The
symptom complex of nocturia and leg edema may suggest
CHF, yet diuretics will not improve nocturia caused by
age-related temporal shifts in fluid elimination that are 
a result of loss of the circadian rhythm of antidiure-

tic hormone secretion, decreased renin-angiotensin-
aldosterone, increased secretion of atrial naturetic
hormone, and diminished renal concentrating and
sodium-conserving ability,21 or leg edema that is second-
ary to venous insufficiency.

Classic differential diagnosis teaches us to use Occam’s
razor; that is, scientists should assume no more causes
than are absolutely necessary to explain their observa-
tions. A single diagnosis should be sought to account for
all the patient’s signs and symptoms. Many geriatric dis-
orders, however, are multifactorial in that several differ-
ent conditions contribute to the symptom complex.
With multifactorial disorders, identifying and treating a
single condition may result in some but not complete
improvement. Intermediate outcomes may be improved,
yet patients may not be aware of any improvement.
For example, the single diagnoses most responsible for
dyspnea on exertion (DOE) are pneumonia, asthma or
chronic obstructive pulmonary disease (COPD), angina,
or CHF. Specific treatment for the correct diagnosis
results in resolution of the symptom. In older patients, a
number of chronic conditions may contribute to the com-
plaint of DOE. In addition to the disorders already
noted, kyphosis, intrinsic lung disease, deconditioning,

Table 1.3. Antihypertensive treatment NNT for 5 years to
prevent one event.

Older
(>60 years old) Younger

Mortality
Total 72 167
Cardiovascular 58 205
Cerebrovascular 193 365
Coronary heart disease 88 NS

Morbidity and Mortality
Cerebrovascular 46 168
Coronary heart disease 68 184
Cardiovascular 21 —

NNT, number needed to treat; NS, not statistically significant.
Source: From Ref. 61, with permission.

Table 1.4. Secondary prevention: effects of age on lipid lowering in patients with congestive heart disease (CHD).

Mean Control Relative risk Absolute
Agent/no. age, years event Experimental reduction risk reduction NNT/years

Reference patients (range) rate event rate (range) (range) (range)

4S (Lancet 1994) Simvastatin/ 58 28% 19% 32% 9% 11/5.4
4444 (35–70) (23%–41%) (6.5%–11.5%) (9–15)

Subgroup 1021 67 33.4% 24% 28% 9.4% 11
analyses (≥65) (12%–45%) (3.9%–14.9%) (7–26)

3423 56 26.4% 18.1% 32% 8.4% 12
(<65) (21%–42%) (5.6%–11.2%) (9–18)

LIPID (Engl J Med 1998) Pravastatin/ 62 15.9% 12.3% 23% 3.6% 28/6.1
9014 (31–75) (14%–30%) (2.2%–5.0%) (20–46)

Subgroup 3514 ≥65 19.7% 16% 19% 3.7% 27
analyses (6%–32%) (1.2%–6.2%) (16–85)

5500 <65 13.4% 10% 25% 3.4% 29
(13%–38%) (1.7%–5.1%) (20–59)

CARE (Sacks et al., Pravastatin/ 59 26.4% 21% 20% 5.4% 19/5
N Engl J Med 1996) 4159 (21–75) (11%–30%) (2.8%–8.0%) (13–35)

Subgroup 2129 ≥60 27% 20% 27% 7.1% 14
analyses (12%–38%) (3.5%–10.7%) (9–28)

2030 <60 26% 21% 20% 4.7% 21
(4%–33%) (1%–8.4%) (12–98)

VA-HIT (Rubins et al., Gemfibrozil/ 64 26% 20% 23% 6% 17/5.1
N Engl J Med 1999) 2531 (10%–36%) (2.7%–9.3%) (11–37)

Subgroup 1266 ≥66 29% 22% 26% 6.7% 15
analysis (7%–40%) (1.9%–11.5%) (9–52)

1265 <66 24% 19% 21% 5.0% 20
(2%–40%) (0.5%–9.5%) (11–207)

4S, Scandinavian Simvastatin Survival Study; LIPID, Long-Term Intervention with Pravastatin in Ischaemic Disease Study Group; CARE, Control
and Recurrent Events trial; VA-HIT, Veterans Affairs Cooperative Studies Program High-Density Lipoprotein Cholesterol Intervention Trial.

All studies were MC, PC, DB, RCTs, and examined CHD death and nonfatal myocardial infarction (MI) as outcomes in the treatment of hyper-
cholesterolemia. Range in parentheses, 95% confidence intervals.
Source: From Ref. 18, with permission.



valvular heart disease, left ventricular dysfunction, tach-
yarrhythmias, and mild anemia may all exacerbate the
patient’s symptoms. Only some of these can be reversed,
and  treatment of any one ameliorates only some of the
dyspnea, even if the laboratory or radiology results for
that condition normalize.

Patient Differences

Older adults are more pathophysiologically heteroge-
neous than people at other stages of life as a result of the
effects of aging itself, disease, lifestyle, and genetics. The
concept of applying study results to “older adults” is actu-
ally misleading, as there appear to be multiple subsets
with significantly different prognostic trajectories: suc-
cessful agers, usual agers, chronically ill, dementing, or
terminally ill agers. Even within each of these groups, the
life expectancy trajectory has been shown to differ.22–28

Prognostic indexes are better for some conditions than
others, but generally even these only provide data on
time to death or, occasionally, the need for institutional-
type care.

Comorbid and age-related conditions can significantly
alter the potential benefits and risks of treatment. The
impact of comorbid illness on life expectancy can negate
the benefit of treating certain conditions including early
prostate cancer, where no outcome difference is seen
between treatment and watchful waiting over 10 years,29

and high cholesterol, where benefits are initially seen
after 2 full years and reach a maximum at 5 years.30 Other
comorbidities allow parsimonious treatment to occur,
resulting in an intervention having even greater benefit
than usual: examples include anticoagulation in a person
with both a deep venous thrombosis (DVT) and atrial fib-
rillation, or colchicine in someone with gout and signifi-
cant obstipation. Comorbidities can also reduce the effect
of treatment by producing a bad outcome through 
mechanisms not affected by the treatment. For example,
cataract removal in older adults may not improve vision
substantially if the patient has underlying macular degen-
eration or diabetic retinopathy, which is less likely to
occur in middle-aged or younger adults.

Homeostenosis is a term that reflects the age-related
decline in ability to maintain homeostasis and attenuate
the impact of stressors. With aging, thermoregulation
becomes more difficult, the immune system is not as
responsive, and the maximal heart rate is not as high (see
Chapter 3). This loss of physiologic flexibility and plas-
ticity means that any intervention might have a more
deranging influence than expected. For example, people
with structurally abnormal brains due to either dementia
or stroke are more likely to develop delirium from a
small dose of an anticholinergic drug than age-matched
people without these conditions.31,32

Treatment Differences

Patient adherence, and consequently therapeutic effect,
can be markedly affected by the social and economic 
differences discussed in Chapters 6 and 82. In general,
people who adhere to placebo in a study do better than
study patients who do not adhere,5 and many interven-
tions have been found to have less benefit in practice than
in an RCT. The ability of older adults to adhere to ther-
apeutic regimens, including preparations for procedures,
can be compromised by motivation, finances, social iso-
lation, impaired ADLs (activities of daily living), IADLs
(instrumental activities of daily living), and cognition, all
of which usually are more common in study nonpartici-
pants than participants. For other types of interventions,
including test interpretation, provider and site experience
and expertise are key to obtaining results comparable to
those obtained in a clinical trial.33–35

Study interventions may be simple, such as a trial of a
medication for a specific condition, or complex, for
example, the effect of an Acute Care for Elders unit or 
a Delirium Prevention consultation team on functional
change from preadmission to discharge. Complex inter-
ventions usually have several components including
content variables, such as protocols for preventing and
managing urinary incontinence or delirium, and process
variables, such as the personnel, administrative structure,
and methods for changing staff behavior. When a
complex intervention is effective, it is often difficult to
replicate and often unclear which components are criti-
cal to success and therefore required for replication.36,37

Key components might be staff with specific personality
traits or a culture that is supportive of change, both of
which are more difficult to replicate than the administra-
tion of a medication.

Patient–Treatment Interactions

Older adults experience a variety of age-related changes
in pharmacokinetics and pharmacodynamics (see
Chapter 7), resulting in a need to modify drug dosing 
regimens from those used in a study. Comorbid con-
ditions and their treatments result in novel drug–drug
and drug–disease interactions that are not detected
during phase III trials because of the stringent inclusion
and exclusion criteria and the relatively small numbers 
of subjects tested. For example, treatment of atrial 
fibrillation with rate control agents such as beta-blockers
is more likely to result in symptomatic bradycardia
requiring a pacemaker in older adults38 because it is 
more often a manifestation of sick sinus syndrome in 
this population. Treatment responsiveness may also vary 
with age, as demonstrated by the decreased immune
response and efficacy of the influenza vaccine in nursing
home patients.39 The target range for therapeutic or 

1. Evidence-Based Geriatrics 9
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toxic drug levels may need to be adjusted due to dif-
ferences in protein binding25 or in recognition of the 
types of adverse events, such as delirium or falls, which
commonly occur in older but not younger adults. This
concern is particularly true for chronically ill or frail older
adults, who may have compromised end organs that
respond differently or in an exaggerated way to “usual”
drug levels.40

In summary, it is often possible to identify factors that
might change the benefit/risk ratio of an intervention in
older adults from that estimated in an RCT performed
mainly in younger or middle-aged persons. There are
times, especially when the condition or the treatment are
“high risk,” when it is important to evaluate data

obtained directly from the treatment’s use in older adults
themselves. An example of this is thrombolysis for acute
myocardial infarction (MI), where RCTs suggest equal
benefit up to the age of 75 but provide no data on persons
75 or older. Observational studies concur that 30-day or
hospital survival improves up to age 75; however, these
studies found that acute MI patients over this age treated
with thrombolysis were more likely to die than sicker
patients who did not receive thrombolysis.41,42 Neither
gastrointestinal nor brain hemorrhage in older adults, the
major adverse effects of thrombolysis that lead to death,
appear to be responsible for this increase. Table 1.5 sug-
gests a series of questions to ask before applying the
results of a therapeutic trial to older adults.

Table 1.5. Guide for using new therapy in an older adult.

Question Supporting evidence and data sources

1. Could the disorder be secondary to a Leipzig RM. Drug Prescribing for Older Adults:An Evidence-based Approach. Philadelphia:
medication that could be tapered or stopped? American College of Physicians; 2003.

Dukes MNG, ed. Meyler’s Side Effects of Drugs, 13th Ed. New York: American Elsevier; 1996.
2. Has the treatment been shown to be superior • Head-to-head trial against current standard treatment showing

to other accepted treatments in its effect on Better efficacy
outcomes that matter to patients? Fewer adverse events

• More likely to be taken as directed (e.g., qd vs. qid)
• Costs less
In general, do not accept the following:

Improves disease-oriented outcomes
“Me-too” drug that differs chemically or pharmacokinetically but not in any of the 

above ways
Different mechanism of action without head-to-head trials

3. What is the patient’s likelihood of a bad • Estimation of the patient’s life expectancy22,25–28

outcome if not treated? • Studies that:
Identify prognostic factors and subgroups
Provide control group event rates

4. What is the effectiveness of the treatment Hierarchy of evidence
for older adults? • Systematic review of RCTs that include subjects similar to the patient

• Single RCT that includes subjects similar to the patient
• Analyses of the older adults within RCTs

Individual patient meta-analyses
Intentional subgroup analyses (appropriate power to show a difference)
Posthoc subgroup analyses

• Prospective cohort studies
• Retrospective cohort studies
• Case-control studies

5. What are the risks of treatment? Is there • Those identified in the studies (how large were the studies, who was excluded?)
any type of monitoring that will decrease • What are the patient’s “vulnerable” areas (balance, nutrition, hepatic and renal function,
this risk? unable to comprehend instructions or report symptoms, etc)?

Adverse event literature:
Goodman LS, Hardman JG, Limbird LE, Gilman AG, eds. Goodman & Gilman’s The

Pharmacological Basis of Therapeutics, 10th Ed. New York: McGraw-Hill; 2001.
Bennett WM. Drug Prescribing in Renal Failure: Dosing Guidelines for Adults, 3rd Ed.

Philadelphia: American College of Physicians; 1994.
Semla TP, Beizer JL, Higbee MD. Geriatric Dosage Handbook: Including Monitoring,

Clinical Recommendations, and OBRA Guidelines 2002–2003, 6th ed.: Lexi-Comp;
2002.

Hansten PD, Horn JR. Hansten and Horn’s Drug Interactions Analysis and Management.
(Updated quarterly.) Vancouver, WA: Applied Therapeutics; 1997–.

6. How important does the patient view Patient discussion; family and/or caregivers if patient unable to discuss
avoiding the disorder’s bad outcome 
compared to the risk of treatment?



Diagnosis Studies—Diagnostic Tests,
Differential Diagnosis, Screening, and
Clinical Prediction Rules: Applying
Results to Older Adults

Prevalence and competing diagnostic possibilities may
differ between geriatric patients and the original study
population. In a younger population in which a disease
has low prevalence, a test may have a low positive pre-
dictive value and not be useful for screening; the positive
predictive value, however, can increase in an older pop-
ulation where the disease has greater prevalence, making

the same test appropriate as a screening test for older
adults.

Differences in the differential diagnosis can affect
diagnostic and screening test characteristics such as sen-
sitivity, likelihood ratio, the accuracy of a clinical predic-
tion rule, or the pretest probability of a diagnosis. For
example, a clinical prediction rule derived and validated
in middle-aged populations (with 20%–30% ≥60 years
old), found that rales, fever, tachycardia, decreased
breath sounds, and the absence of asthma were inde-
pendent predictors of pulmonary infiltrates;43 confusion
and level of consciousness were not. In a similar deriva-
tion study conducted in nursing home residents, however,
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Table 1.6. Select EBM resources.

Web sites
Cochrane Collaboration Online: www.cochrane.org
Clinical Evidence Online: www.clinicalevidence.org
Centre for Evidence-Based Medicine Online: http://cebm.jr2.ox.ac.uk/
Complementary and Alternative Medicine from Bandolier Online: http://www.jr2.ox.ac.uk/bandolier/booth/booths/altmed.html
EBM Tutorial; University of North Carolina at Chapel Hill http://www.hsl.unc.edu/lm/ebm/welcome.htm
Journal of Family Practice POEMS (Patient Oriented http://www.jfampract.com/display_archives.asp?YEA R=POEMs

Evidence that Matters)
MIAH (Merck Institute on Aging and Health) http://www.miahonline.org/resources/bibliographies/index.html

http://www.miahonline.org/resources/journalClub/index.html
Netting the Evidence http://www.shef.ac.uk/~scharr/ir/netting/

Books
Diagnostic Strategies for Common Medical Problems Black ER. 2nd Ed. Philadelphia: American College of Physicians; 1999.
Evidence-Based Medicine: How to Practice and Teach EBM Sackett DL. Edinburgh: Churchill Livingstone; 2000.
How to Read a Paper: The Basics of Evidence-Based Medicine Greenhalgh T. BMJ Publishing; 1997.
PDQ: Evidence-Based Principles and Practice McKibbon A, Eady A, Marks S. Hamilton, Ontario: Decker; 1999.
Users’ Guides to the Medical Literature: A Manual for Evidence- Guyatt G, Rennie D, Evidence-Based Medicine Working Group,

Based Clinical Practice American Medical Association. Chicago: AMA Press; 2002.

Journals
ACP Journal Club Online: http://www.acponline.org/
Bandolier Online: http://www.jr2.ox.ac.uk/bandolier/
Evidence-Based Cardiovascular Medicine Journal
Evidence-Based Dentistry Journal
Evidence-Based Nursing Journal
Evidence-Based Occupational Therapy Journal
Evidence-Based Healthcare Journal
Evidence-Based Mental Health Journal
Evidence-Based Oncology Journal
Journal of Evidence-Based Health Care Journal

Journal articles/series
Basic Statistics for Clinicians Series Guyatt G, Jaeschke R, Heddle N, Cook D, Shannon H, Walter S. Hypothesis 

testing. Can Med Assoc J. 1995;152(1):27–32. (First article in the series.)
Evaluation of diagnostic procedures (first in a series of five Knottnerus JA, van Weel C, Muris JW. Br Med J. 2002;324(7335):477–480.

articles on the evidence base of clinical diagnosis)
User’s guide to the medical literature. I. How to get started JAMA. 1993;270:2093–2095 (first in a series)

Databases/Tools
CATmaker http://cebm.jr2.ox.ac.uk/docs/catmaker.html
PubMed: clinical queries Online: http://www.ncbi.nlm.nih.gov/entrez/query/static/clinical.html
TRIP (Turning Research Into Practice) Database http://www.tripdatabase.com/
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both acute confusion and somnolence and decreased
alertness were independent predictors, along with all the
other conditions except decreased breath sounds.44 Simi-
larly, a clinical prediction rule for hyperthyroidism or
acute myocardial infarction may differ for middle-aged
compared to older adults because of the difference in
disease presentation in these two groups.45–49

For diagnostic tests, the competing diagnostic possibil-
ities need to be those which are prevalent in the differ-
ential for people of that age presenting with a given
symptom complex. In older adults, a diagnostic test for
dementia due to Alzheimer’s disease needs to differ-
entiate this condition not simply from normal cognition
or human immunodeficiency virus (HIV) dementia but
from dementias due to Parkinson’s disease or vascular
causes. Younger patients presenting with fever and acute
confusion undergo an urgent lumbar puncture and are
immediately started on antibiotics because of the concern
that they have bacterial meningitis, whereas this is rarely
the cause of a febrile delirium in an older adult and a
lumbar puncture is not often needed.50 If the illness
differs pathophysiologically in older and younger adults,
diagnostic tests may be far less accurate. Pulse increase
is a sensitive sign of orthostatic hypotension in younger
adults, but not in older adults, probably because the
hearts of older adults are relatively insensitive to the
inotropic effects of beta-adrenergic agonists.51

Conclusion

Time pressures on the clinician make careful critique of
individual trials difficult. Evidence-based resources such
as those noted in Table 1.6 provide prescrutinized sum-
maries for clinicians and allow one to be more informed
of the results of high-quality studies that evaluate out-
comes of concern to patients, not just to the disease. Table
1.2 defines some of the terms commonly used both in this
chapter and in this edition of Geriatric Medicine.

The goal of this fourth edition is to provide, based 
on currently available sound data, an evidence-based
approach to the older patient. We try to provide not 
only the best evidence available now, but also to set the
stage for clinicians to rationally approach evidence that
excludes the “real” geriatric patient. Finally, we hope to
encourage research in those areas lacking evidence in
older adults, with the full understanding that constantly
updated editions will be required as new research is 
conducted.
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2
Molecular and Biologic Factors in Aging
Charles Mobbs

Nomenclature
Aging: showing the effects of time; a process of change, usually

gradual and spontaneous
Senescence: the loss of the power of cell division and growth

(and function with time, leading to death) (The New Shorter
Oxford Dictionary)

Gerontologists consider the term aging insufficiently
precise because any process that occurs over time, for
example, rusting or development, may be reasonably
referred to as aging. Furthermore, although there are
reasons to imagine that “aging” is a continuum beginning
with development, these two terms are usually used to
refer to distinct processes. Specifically, development (as in
an embryo) refers to a generative process over time nec-
essary for (and primarily evident at the beginning of) life,
whereas senescence refers to a degenerative process ulti-
mately incompatible with (and primarily evident at the
end of) life. Whether development and aging form, in any
informative way, a mechanistic continuum is a hypothe-
sis that is far from proven. (Indeed, bibliographic data-
base searches have been greatly complicated by the
assignment of the term aging to the process of develop-
ment, without a concomitant general use of the term
senescence.) The distinction between aging and senes-
cence is of more than academic interest because many
changes that occur during aging may not be deleterious
and may indeed be desirable. Thus, for example, the
wisdom (or, at any rate, experience that ought to lead to
wisdom) that increases with age is not usefully considered
senescence, although it may be referred to as part of 
the aging process. Conversely, impairments in memory
that occur during aging are usefully considered a mani-
festation of senescence. Thus, geriatrics is essentially 
concerned with senescence, not aging per se, except to
promote aging with as little senescence as possible.

Is “the biology of aging” a misnomer? Are there general
principles that may usefully apply generally to senes-
cence, or is senescence simply a collection of degenera-
tive entropic processes that have in common only that
they occur over time? Both views are supportable;
indeed, the latter is perhaps the more common view
among gerontologists and is the most supportable by evo-
lutionary theory.1

However, gerontology, like geriatrics, has evolved 
into a discipline in part because senescence entails
several general characteristics and because impairments
associated with senescence are largely predictable within
a species. For example, mortality (and other senescent
changes) conform (within limits) to a precise mathemat-
ical description, the Gompertz curve, whose parameters
are characteristic of each species.2 Similarly, dietary
restriction dramatically reduces many age-related
impairments and increases maximum life span across a
wide range of phyla.3

These general characteristics and the specificity of
senescence require explanation, and seeking these ex-
planations is the business of gerontology. Furthermore,
recent studies have suggested that senescence may entail
simpler and more orderly molecular processes than 
previously assumed. These general molecular processes
may have profound consequences for geriatric practice,
because far from ascribing age-related impairment
merely to “old age,” it may soon be as possible to treat
some of these age-related impairments as any other
disease.

Thus, some chronic age-related diseases may come to
be viewed as symptoms of a more inclusive syndrome of
senescence. This integration of geriatrics into the tradi-
tional medical model is an outcome of recent progress in
gerontology.

15
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Theories of Aging

Is Senescence an Entropic Process?

The essential feature of degeneration as a concomitant to
senescence immediately raises one of the most important
questions in gerontology: is senescence merely a biologic
manifestation of the second law of thermodynamics? An
essential feature of life is the low level of internal entropy
that characterizes biologic entities compared to the envi-
ronment. Organisms maintain that low entropy state by
conversion of external energy (with the result of a net
increase in entropy, of course, when the organism and its
environment are considered as a system). Mechanical
objects such as automobiles or test tubes are also in a
state of low entropy, but without the capacity to reduce
internal entropy by converting external energy. Thus it is
that mechanical objects accrue increased entropy over
time “merely” as a mechanical manifestation of the
second law and in that sense can plausibly be said to
undergo senescence. Therefore the question arises: is
senescence merely the accumulation of random events
leading to a level of entropy that is incompatible with
life? The key word in this formulation is merely. Ulti-
mately, death is always a manifestation of entropy, but the
pertinent question is, what is the proximal process that
leaves the organism vulnerable to entropy? In short, do
organisms senesce in a way fundamentally different 
from mechanical objects? By the view that senescence 
is merely a collection of degenerative processes that
happen to occur over time, the second law would seem to
be the only generally relevant principle operative. On the
other hand, by the view that some general principles exist
that subserve senescence, organisms would presumably
differ fundamentally from mechanical objects.

The role of entropy may seem an abstraction, but an
example will demonstrate its pertinence. A famous form
of senescence is the death of the Pacific salmon.4 After
spawning, a predictable pattern of degenerative changes
occurs, leading almost always to death. The question is, is
this death “merely” the result of entropy? It would be as
accurate to posit that death caused by smallpox (or star-
vation or myocardial infarction) is due to entropy. Such
a formulation might be formally true, but it is more
informative to ascribe the mechanism of senescence to its
proximal biologic substrate—in the case of Pacific
salmon, to the hyperactivity of the adrenal gland that
accompanies the spawning process.4

In most forms of senescence, it has been much more
difficult to determine the biologic substrate of the degen-
erative changes. This difficulty has given rise to the sense
that degenerative changes with age are essentially
random, for example, a manifestation of entropy. This
view has been reinforced by the argument, developed

convincingly by evolutionary biologists, that senescence
did not evolve because it bestowed advantage on the
species, but rather senescence is essentially an evolu-
tionary by-product and, as such, is probably determined
by the complex interaction of many genes with the 
environment.1

Evolutionary Theories of Aging

The fact that each species is characterized by a charac-
teristic maximum life span whose value is essentially
independent of environment indicates that, among
species, senescence is determined genetically. The genetic
constraint on maximum life span and rate of senescence
has given rise to much speculation concerning the evolu-
tion of senescence. Early speculation around the turn of
the nineteenth century was that senescence as a trait
evolved, similar to most traits, because species that exhib-
ited senescence would be more likely to survive than
species which did not senesce. The general tone of such
arguments was that species not exhibiting senescence
would accumulate ill-adapted older members of the
species that would compete with potentially better-
adapted younger members of the species, effectively
reducing the rate at which potentially adaptive mutations
could be introduced into the species, thus slowing the rate
of evolutionary adaptation. The lack of rigor of such
arguments has long been recognized, and, particularly
since Peter Medawar’s landmark monograph in 1952,5

there has been a consensus that senescence is not a trait
that has been positively selected for but rather is a trait
which has not been selected against. In particular, it has
been assumed that the force of selection diminishes after
reproduction, so that traits that facilitate successful
reproduction will be selected for, even if such traits lead
to death later in life. This general concept has been for-
mulated mathematically by Charlesworth,6 who con-
cluded that even if an immortal species had ever existed,
it would have eventually evolved to exhibit senescence.7

Although the mathematical formulation of
Charlesworth is rigorous, there are challenges to the 
conclusions that may be drawn from this formulation
because of the assumptions on which the analysis is
based. For example, several species appear to exhibit
extremely low, indeed virtually undetectable, rates of
senescence.8 Conversely, in some cases such as the Pacific
salmon, there would indeed appear to be simple mecha-
nisms that actively initiate and maintain senescent
processes. Finally, as discussed below, several individual
genes have been found whose continuing activity is by
itself limiting to life span; furthermore, across phyla, these
genes appear to be impinging on similar physiologic
processes. If such a simple set of genes operated similarly
in humans, it would be the object of great interest and



perhaps a potential target for drug intervention. The exis-
tence of such genes poses a stark challenge to evolution-
ary analyses that imply that senescence could not be
determined by the activity of a few genes or a develop-
mental program.

Entropic Theories of Aging

The bewildering diversity of age-related impairments has
led many gerontologists to conclude that no general
mechanism is likely to underlie these changes. Further-
more, although there is a general sense that senescence
might reflect an orderly unfolding of a genetic program
as occurs during development, this view (which never had
any real data to support it) has fallen out of favor with
the rise of more sophisticated analyses of the evolution
of senescence (see following). Nevertheless, gerontology
has been a field characterized by a plethora of mecha-
nistic theories. The most influential of these theories 
generally fall into two categories, which can broadly be
referred to “loose cannon” theories and “weak link”
theories.

The “loose cannon” theories posit that some entropy-
producing agent is slowly wearing away at cellular macro-
molecular constituents. The most popular candidates
have been free radicals9,10 and glucose.11–13 Free radicals
are generated during oxidative phosphorylation and 
can, in theory, produce a variety of macromolecular 
modifications, primarily through oxidation. Considerable
evidence suggests that oxidative damage increases with
age.14 This evidence includes the oxidation of specific
amino acid residues in specific proteins that increases
with age (having the effect of decreasing the specific
activity of these proteins, a common observation during
senescence),15 and an increase in specific oxidized deriv-
atives of nucleotides derived from DNA.16–19 Further-
more, simultaneous overexpression of two different
enzymes that attenuate free radical damage, superoxide
dismutase and catalase, significantly increases the life
span of fruit flies;20 no effect was seen when only one
enzyme was expressed. Similarly, exposure of nematodes
to small molecules that mimic effects of superoxidase 
dismutase and catalse also increased life span.21 These
results are promising, but as yet the contribution of free
radicals to senescence remains to be fully clarified.

The other popular candidate for a loose cannon is
glucose. The major means by which glucose has been pro-
posed to promote senescence is through nonenzymatic
attachment to proteins and nucleic acids through Schiff
base formation, followed by an irreversible formation 
of Amadori products, the same process that produces 
glycated hemoglobin.11 As with oxidation, glycated pro-
teins increase with age, and chemical blockade of the
process of glycation delays at least some age-related

pathologies.22 Furthermore, the fact that dietary restric-
tion increases maximum life span and also reduces blood
glucose and rate of glycation has continued to stimulate
interest in the possible role glycation may play in the
process of senescence.12 It should also be noted that free
radical mechanisms and glycation mechanisms are not
mutually exclusive, because glycation can cause free
radical production.23 However, a major difficulty with the
free radical and glycation theories, and indeed with all
such theories, is that they are of little value in predicting
the specific physiologic impairments that characterize the
senescence of each species.

The “weak link” theories posit that a specific physio-
logic system is particularly vulnerable (presumably to
entropic processes) during senescence, and when this
system fails, it produces cascading effects that accelerate
dysfunction of the whole organism. The two most popular
candidates for the weak link theories are the neuroen-
docrine system and the immune system. Both the 
neuroendocrine system and the immune system exhibit
profound and specific functional impairments during
aging. Failure of the neuroendocrine system would be
expected to produce profound impairments in homeo-
static systems, including the loss of reproduction and
metabolic regulation that is observed during aging. For
example, secretion of growth hormone decreases robustly
with age in humans and other species, and replacement
of growth hormone has been reported to restore a variety
of physiologic functions in aging rats and elderly men.24

Similarly, failure of the immune system would be
expected to produce increased susceptibility to infection
and decreased ability to reject tumor cells, also observed
during aging.

However, in general there is little evidence that failure
of either system directly contributes to age-related 
diseases or mortality. For example, it now appears in 
fact that, far from the expected relationship between
declining growth hormone and age-related mortality,
mice with growth hormone deficiency exhibit increased
life span compared to wild-type mice, whereas mice with
elevated growth hormone exhibit reduced life span.25

Similarly, although autoimmune processes cause type 
I (juvenile) diabetes, this form of diabetes occurs mainly
in young individuals, whereas the form of diabetes 
that occurs during aging does not appear to involve
immune impairments. Furthermore, even though neu-
roendocrine and immune systems do exhibit impairments
with age, little is known about the more primary mecha-
nisms that drive these changes. Therefore, in their current
incarnations, none of the entropic theories of aging are
complete, and it cannot be said that considerable evi-
dence supports the idea that any of these mechanisms
underlie the impairments and death that are associated
with aging.

2. Molecular and Biologic Factors in Aging 17
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Physiology of Aging

As organisms age, they accrue functional impairments in
virtually every physiologic system. In humans, Nathan
Shock and his coworkers developed a general rule of
thumb that many physiologic systems accrue impair-
ments at a rate of about 5% to 10% per decade after the
age of 30 or so.26 A well-known example of this principle
is the decrease in maximum tolerable heart rate.27 In
aerobic training, the maximum heart rate (Rh) recom-
mended during training is given by the equation Rh =
(244 - age) * 0.8.

This equation is based on the general rule of thumb
that a heart rate more than 80% of maximum attainable
during a stress test is dangerous, and that the maximum
heart rate attainable during a stress test reliably
decreases by about 1 beat per minute each year during
aging. The rate of this decline is reduced by about half 
in highly trained athletes, but even in such athletes,
maximum heart rate and maximum oxygen consumption
rate nevertheless decline with age.27 Many other func-
tions change gradually during aging (blood glucose, grip
strength, fertility), and with time the death rate from
many different causes increases.

The Gompertz Curve

The essential feature of senescence, at least when applied
to mortality, is that the rate at which death occurs
increases with time. If the rate at which death occurred
were constant (e.g., age independent), then the term
senescence would not be applicable. In most species,
senescence, manifest as an increase in the rate of mortal-
ity with age, can be described by a remarkably simple
mathematical function. The rate of mortality of most
species that have been studied, including flies, nematodes,
and rodents, increases exponentially with time, first
observed in humans by Benjamin Gompertz after observ-
ing actuarial statistics and reported in 1825. The Gom-
pertz equation can be stated succinctly as Rm(t) = -(1/n)
* dn/dt = R0e(at), where Rm(t) is the mortality rate at time
or age t, n = the number of survivors at time t, R0 is the
mortality rate at time t = 0, interpreted as a vulnerability
factor depending on the hostility of the environment,
and a is a rate constant dependent on the species. This
equation can be linearized by log transform into 
lnRm(t) = ln(R0) + at.

The intercept of this line is generally dependent on the
hostility of the environment, whereas the slope is depend-
ent on the genetic background of the population, for
example, the species or strain. A goal of gerontology is to
be able to derive the constants of the Gompertz curve,
especially the slope of the linearized form, from the
analysis of the biologic characteristics of the species.

Although this derivation is far from accomplished, simply
being able to formulate such a precisely quantitative
question is evidence of the state of gerontology as a sci-
entific discipline. Analysis suggests that at least the form
of the Gompertz curve may arise from evolutionary
effects, involving a decline in the force of natural selec-
tion acting on age-specific mortality.28 The extent to which
this insight may contribute to a more mechanistic under-
standing of the process of senescence remains to be
determined.

The relationship between the survival curves, rate of
mortality, and the Gompertz transform is illustrated in by
the idealized depictions of Figure 2.1. In the top panel
(A), the survival curve (fraction of initial population left
alive as age increases) of a typical (“normal”) population
is compared with the survival curve of a genetically
similar population placed into an optimum environment
(“enhanced environment”) or a population modified
genetically or subject to dietary restriction. Note that an
enhanced environment can increase average life span 
by “rectangularization” of the survival curve, but the
maximum life span (indicated by the age at which the
fraction of the population left alive drops below an arbi-
trarily small number) is not influenced by environment.
In contrast, genetic variance and dietary restriction can
increase not only average life span but maximum life
span as well. When these same data are plotted in terms
of rate of mortality (the number of individuals that have
died over an arbitrarily small unit of time), the mortality
rate of all groups increases exponentially with age and
reaches the same high rate toward the end of life; the
groups differ in that environment can delay the expo-
nential increase (although then the rate increases even
faster toward the end of life), whereas genotype and
dietary restriction can actually change the rate at which
mortality rate increases. Because mortality rate increases
exponentially with age, these effects are more easily
understood by subjecting the rate data to a logarithmic
transform. After such a transform, log (mortality rate)
increases linearly with time. Normal and enhanced envi-
ronment groups have similar slopes. If anything, the
enhanced environment group may exhibit a slightly
higher slope because the intercept is lower, whereas
genotype and dietary restriction can actually decrease the
slope of this transform.

When the rate of mortality becomes high enough, an
arbitrarily small number of individuals will be left alive
at time tm, the maximum life span. In practice, maximum
life span is determined empirically, and in humans is gen-
erally assumed to be around 125 years (for women; some-
what lower for men). Although the idealization of Figure
2.1 illustrates the case in which the Gompertz relation
holds across the entire life span, in actual populations the
Gompertz curve actually only applies to the rate of mor-
tality between sometime after puberty and sometime well



short of maximum life span. In humans, the generally
accepted range of applicability is between ages 20 and 80
or so. A particularly interesting recent development is
evidence in both humans and other species29,30 that the
slope of the linearized Gompertz equation (that is, the
increase in the rate of mortality, or the second derivative
of survival) begins to decrease at very old ages, and 
possibly the rate of mortality becomes constant (e.g.,
independent of age) in populations composed of very 
old individuals. These remarkable results have profound
implications for our view of the process of senescence,
because senescence necessarily entails an increased rate
of mortality with age. Thus under some circumstances (in
very old individuals), there is evidence that senescence
itself may slow dramatically, possibly even to zero
(keeping in mind, however, that even if the rate of mor-
tality does not increase, the high rate of mortality already
characteristic of old individuals ensures a fast depletion
of the population). The role of selection from within a

population of heterologous individuals in this phenome-
non has yet to be determined.

Pathology Versus Senescence

The Gompertz equation applies not only to mortality but
also to diseases and may be used to resolve a major and
controversial conceptual issue facing gerontologists and
geriatricians: is there a valid distinction between pathol-
ogy, or disease, and what is commonly (although, as we
have seen, unrigorously) called normal aging? This dis-
tinction is not merely semantic but addresses fundamen-
tal questions of mechanism.

As with mortality, the rate of onset of many diseases
increases exponentially with age. (In the following analy-
sis, it is essential to keep in mind the difference between
incidence, that is, the rate of new cases that occur at a
given age, and prevalence, which is the total number of
cases in a population of that age; rate equations such as
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Figure 2.1. Three views of mortality. (A) 
Fraction of population left alive as a function 
of age. Normal, standard population dynamics;
enhanced environment, dynamic pattern as might
be observed by idealized optimization of environ-
ment, leading to “rectangularization” of the 
survival curve; enhanced genotype or dietary
restriction, dynamic pattern observed by single
gene mutations that extend maximum life 
span (such as AGE-1) or by dietary restriction
regimens that extend maximum life span. (B)
View of the same data as in A, but plotted as rate
of mortality. Depicted in this way, rate of mortal-
ity increases exponentially with age (Gompertz
function). (C) Logarithmic transformation of the
data in B. Note that rectangularization of the mor-
tality curve may decrease initial rate of mortality
but does not necessarily increase maximum life
span and may indeed lead to increased mortality
rate during the late period of life, whereas genetic
or dietary enhancement of maximal life span is
expected to entail decreased rate of mortality but
not necessarily a decreased initial mortality rate.
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the Gompertz curve only describe incidence, and thus
incidence is the most informative from a mechanistic
point of view. With regard to mortality, one generally is
inherently referring to incidence, for example, the rate at
which death occurs, because the equivalent of prevalence
with respect to mortality, such as survival curves, would
include the cumulative number of individuals who have
died, not a particularly useful statistic with respect to
mechanism. However, there is an extremely important
difference in the application of rate equations to disease
and mortality. As already described, the applicability of
the Gompertz equation to mortality begins to break
down at about age 85 or so, and the slope of the line (the
second derivative of survival) begins to decrease. Never-
theless, the rate of mortality (the first derivative of sur-
vival) does not appear to decrease with time; that is, the
rate of mortality continues to increase with age, or at least
is constant at a very high level in very old individuals.

The incidence rate of diseases increases exponentially
up to the age of maximum incidence, the age depending
on the disease, but then the incidence of disease begins
to decrease. Not only does the rate of increase of inci-
dence begin to fall, but the absolute incidence of new
cases declines after some age. For example, the incidence
of new cases of type I diabetes increases from around 9
months of age and peaks around 14 years of age (depend-
ing on the population);31,32 after this age, the incidence of
type I diabetes declines31 to a lower constant rate. Thus,
after the age of peak incidence, the incidence rate
decreases to a low rate that is independent of age, a
common pattern for age-related diseases. Of course, the
prevalence of the disease, representing the total accumu-
lation of patients with the disease, increases over time.
Type II diabetes follows a similar pattern, although
shifted to much later ages, such that the peak incidence
of type II diabetes occurs around 70 years to age, after
which the age-specific incidence rate begins to decrease;33

because the incidence rate falls or becomes constant after
the peak age of incidence, it may be said that senescence
is no longer operating on this disease after the age of
peak incidence. Similarly, the age-specific incidence of
Huntington’s disease peaks around 40 years of age,34 the
age-specific incidence of Parkinson’s disease peaks at
about 75 years of age,35 and the age-specific incidence
rate of Alzheimer’s disease appears to peak at about 90
years of age.36

These examples also indicate the important mechanis-
tic implications of incidence rate data. Typically, the inci-
dence rate of familial forms of age-related diseases peaks
at earlier ages than the nonfamilial or sporadic forms.
Thus, mutations in the parkin gene lead to juvenile-onset
Parkinson’s disease, whose incidence peaks around 20
years of age, and the incidence of Parkinson’s disease
from mutations in alpha-synuclein peaks around age 50.37

In contrast, the incidence rate of Parkinson’s disease in

the population as a whole peaks around age 70.35 Because
twin studies have indicated that genotype makes little
contribution to the late-onset (and most common) form
of the disease, taken together these data imply that the
contribution of genotype to Parkinson’s phenotype
increases with age up until about age 50, then begins to
decline, such that by age 70 there is little contribution of
genotype to phenotype.37

Gompertz analysis may also clarify the distinction
between disease and nonpathologic processes of senes-
cence, because processes whose incidence increases
monotonically with age (including mortality) may be use-
fully considered a senescent process, whereas conditions
whose incidences reach maxima before maximum life
span are more usefully considered age-related pathology
or disease. The mechanistic implications of the distinction
between disease and senescence may be clarified by an
example. As described, the incidence of Alzheimer’s
disease continues to increase until late in life. In addition,
gradual impairments in memory functions also increase
monotonically with age. A major question therefore has
been: Is Alzheimer’s disease an accentuated form of the
more universal impairments in memory function? Were
this hypothesis correct, one implication is that if we live
long enough, everyone would contract Alzheimer’s
disease. However, careful analysis of the incidence of
Alzheimer’s disease has demonstrated that, as in all 
diseases, the incidence of Alzheimer’s disease reaches a
peak well before maximum life span. Thus, for example,
centenarians exhibit a lower incidence of Alzheimer’s
disease than individuals between 70 and 80.36 This finding
indicates that Alzheimer’s disease is not merely an accen-
tuated form of “normal” age-related changes but is a dis-
tinct pathologic process (an conclusion supported by
detailed analysis of brain tissue); conversely, the more
universal (but milder) cognitive impairments observed
during aging are not likely to be caused by the same
mechanism as that which causes Alzheimer’s disease. This
conclusion is corroborated by rigorous clinical and patho-
logic analysis that demonstrates that neither the clinical
nor the pathologic profile of Alzheimer’s disease is in
detail similar to the profile of normal aging.38

Nevertheless, one caveat must be made regarding the
distinction between senescence and disease. Age-related
diseases do, by definition, exhibit an age dependency,
raising the question whether the development of these
diseases is, in some fundamental sense, related to the
underlying process of senescence, even if diseases can be
dissociated from senescence. One reason for suspecting
a mechanistic link between many diseases and senes-
cence is that, in animal models, dietary restriction not
only increases maximum life span but also dramatically
decreases many age-related diseases such as cancer.39–45

Naturally, much of the interest of gerontology is the pos-
sibility of some general principle subserving both senes-



cence and the diseases associated with senescence. The
fact that dietary restriction appears to concomitantly
delay both senescence and disease suggests that such
principles may exist.

Individual Variability

The Gompertz curve for both disease and senescence is
essentially a mathematical statement of individual vari-
ability. Thus, a few individuals in the population die early,
and increasingly more individuals die as the population
ages. Similarly, a few individuals contract a disease (type
II diabetes) at young ages, and increasingly more contract
the disease as the population ages (until rate of incidence
begins to decrease again, as discussed previously). Fur-
thermore, a perhaps underappreciated fact is that 
senescence (in the United States, at least) is not usually
accompanied by debilitating illness. For example, only
5.2% of the elderly is in nursing homes (a percentage that
has been decreasing in recent years, despite the increase
in the average age of the population over 65).46–49 Simi-
larly, recent studies indicate that more than 70% of
persons between ages 75 and 84 report no disability, again
a number that has decreased in recent years.46–49

These and other studies indicate that despite the fact
that the population is growing older, the amount of 
debilitating illness is actually decreasing. Until recently,
it had been assumed that reducing illness would increase
average life span but not maximum life span. Thus it was
assumed that eliminating disease would in effect increase
average life span but increase the rate at which individu-
als die once advanced old age was attained (the so-called
rectilinearization of the survival curve). However, recent
evidence suggests that, remarkably, even though individ-
uals are staying healthier longer, the rate of death is not
increasing.29 As already discussed, this remarkable and
surprising phenomenon may be a reflection of the fact
that the Gompertz slope begins to flatten after age 85 or
so. If this analysis continues to pertain (and there is 
evidence from studies in flies that this flattening of the
Gompertz curve is a general aspect of senescence), the
implication is that very likely the apparent maximum 
life span of humans will continue to increase (although
slowly).

These observations lead to two questions. First, what
determines if an individual will contract an age-related
disease? Second, what is the basis of the unexpected 
phenomenon that the incidence of age-related diseases is
decreasing while average age (and possibly average life
span) is increasing? Better medical technology is proba-
bly an important factor in facilitating survival after 
diseases are contracted, and if the diseases are entirely
cured, as occurs with infectious diseases and sometimes
cancer, although rarely with chronic diseases such as dia-

betes and cardiovascular disease, there is a higher prob-
ability that the individual will live beyond the age of high
incidence of diseases. Nevertheless, the more important
determinant of longevity is whether the individual con-
tracts a major disease to begin with. The most general
determinants of disease risk are hereditary and environ-
ment. At least with regard to longevity and average func-
tionality, recent evidence suggests that in humans there is
relatively little heritablity of longevity.50 Therefore, at the
moment, it appears that outcome during aging depends
largely on what is generally referred to as lifestyle, such
as decreased smoking, increased exercise, and better 
diet. In addition, the apparent increase in healthy (and
perhaps maximum) life span is due to the logic of senes-
cence versus pathology: once one has gotten past the age
of maximum incidence of most diseases, one can live a
relatively healthy life until true senescence becomes the
limiting factor in the maintenance of function (which
occurs in most humans only at very advanced age).

Aging: Usual Versus Successful

Consideration of individual differences in suscepti-
bility to pathology and the trajectory of senescence has
informed a very useful construct, developed by Rowe and
Kahn,51 between “usual aging” and “successful aging” (in
this accessible formulation, aging is used as a synonym
for senescence). Usual aging refers to the common
complex of diseases and impairments that characterizes
some of the aging population. However, as just discussed,
individuals vary greatly in their manifestation of the 
diseases and impairments of aging, and some individuals
seem to escape these diseases altogether, eventually
dying, as former medical practice described it, of “old
age,” there not being any particularly more compelling
pathology to which to ascribe the death. These individu-
als would certainly seem to exhibit the trajectory of
senescence to which we would all aspire—an active
healthy life until the very end. Indeed the very end of
such individuals is usually rather late in life, because once
one has aged past the time at which the incidence of most
diseases is maximum, the probability of life-threatening
disease, by definition, decreases.

The concept of successful aging has important impli-
cations for the practice of geriatrics. Thus, in the Neolithic
period (and in some societies even now) near total 
tooth loss during aging was not only usual but almost 
universal; toothlessness was “usual,” but not “successful.”
Nevertheless, it is now understood that toothlessness can
be largely avoided, and clinicians encourage their patients
to make the appropriate changes in personal habits to
ensure successful (dental) aging. Although many, or
perhaps most, aging individuals have in the past exhibited
a range of debilitating diseases, a major and achievable

2. Molecular and Biologic Factors in Aging 21



22 C. Mobbs

goal is to decrease the incidence (and prevalence) of these
diseases and risk factors in the elderly, rather than simply
chalking them up to “old age.”This approach implies that,
from a clinical point of view, the temptation to “define
deviancy down” during aging should be resisted, and the
elderly should be held to the same criteria of health
(glycemia, adiposity, etc.) as younger individuals are held.
Such a position runs counter to the current practice of 
following age-adjusted charts for targeting physiologic
parameters (such as blood pressure). Although maintain-
ing a youthful profile (for example, with adiposity)
becomes more difficult during aging, it is still an appro-
priate goal for physicians and their patients.

Molecular and Cellular Basis 
of Senescence

Limits to Cell Division: Role of Telomerase

The great diversity of age-related impairments, combined
with the evolutionary arguments already described,
have discouraged the idea that senescence could be an
outcome of relatively simple and regulated molecular
processes analogous with development. However, recent
studies have suggested that reductionism is as powerful a
strategy in gerontology as in other biologic disciplines.

One of the most important phenomena studied by
gerontologists is the process by which cells lose their
ability to divide over time unless the cells convert to an
abnormal cancerous phenotype.52,53 This limit to cellular
replicative capacity can even be demonstrated in cell
culture after removing the cells from the body. For
example, when fibroblasts are removed from the umbili-
cal cord of newborn humans and cultured in vitro, they
will divide until they are dense enough to contact each
other, then stop dividing, due to a phenomenon called
contact inhibition. However, if the cells are diluted, they
will divide again until a maximum density again occurs.
This process can be repeated for about 50 times; each
repeated division is called a passage. However, after
about 50 passages, the cells cease to divide, regardless of
the density. This limit to cellular replicative capacity is
called the Hayflick phenomenon or Hayflick limit, in
honor of its discoverer Leonard Hayflick. The Hayflick
limit demonstrated in vitro has been thought to reflect
actual processes that occur in vivo because fibroblasts
removed from older individuals tend to exhibit a
decreased number of maximum passages. The loss of
replicative capacity is dependent not on the total amount
of time that the cells are cultured (chronological age) but
rather on the number of divisions (biologic age).54

For decades, the Hayflick phenomenon has been con-
sidered to be an excellent and experimentally accessible
model of organismic senescence. When cells reach their

final stages of division, they do not immediately die, but
enlarge and may exist for some time before gradually
dying. Cells in these final stages exhibit many differences
from either “younger” dividing cells at earlier passages 
of division or younger cells whose division has been
arrested by experimental manipulation. Thus, these
“senescent” cells are like senescent organisms by virtue
of these numerous differences. Over the years, many
mechanisms have been suggested to mediate the Hayflick
phenomenon, including free radicals, accumulated 
mutations, and overexpression of “gerontogenes” second-
ary to random epigenetic changes in DNA, such as 
loss of cytosine methylation, or, most likely, a combina-
tion of many different processes.

Nevertheless, it has now become clear that replicative
senescence may, in fact, be regulated by a relatively small
number of genes.55 Among these, the gene coding for the
enzyme telomerase may be particularly important.56

Telomeres are stretches of DNA at the end of chromo-
some that serve essentially as handles by which the 
chromosomes are moved during the telophase of meiosis.
In transformed cells and during meiosis, the enzyme
telomerase is present, which lengthens the telomere after
telophase. However, in normal cells after cessation of
development, this enzyme is expressed at very low 
levels, so after each cell division the telomere becomes
shorter and shorter.56 After about 50 divisions (for human
fibroblasts, at least), the telomeres are lost and mitosis is
no longer possible. Although this observation by itself
does not prove that the loss of the telomeres is the pro-
ximal cause of the cessation of mitosis, restoration of
telomerase activity by genetic engineering dramatically
increases the number of cell divisions of otherwise
normal cells well past the Hayflick limit.57

This extension of in vitro life span by overexpression
of telomerase, although dramatic, does not prove that
telomerase shortening is the only mechanism by which
cells senesce in vitro. For example, prior studies demon-
strated that mRNA transferred from senescent cells into
early passage cells would stop cell division in the young
cells.52 The normal function of such “gerontogenes” may
be similar to that of anti-oncogenes, such as p53.58 Muta-
tions in p53 lead to uncontrolled cell division, cancer, and
often death of the organism. There appear to be at least
two classes of these gerontogenes, both of which must be
inactivated to produce cellular immortalization.59 It has
now been shown that mutations in these classes of geron-
togenes extend the number of cells past which cells may
divide.58,59

Thus, as for many diseases, it may be said that in vitro
senescence may be caused by a variety of factors, but on
the other hand these factors are enumerable and specific.
For example, diabetes may be caused by an autoimmune
attack or a mutation in several different genes. However,
the number of gene mutations that cause diabetes are



probably small, and the genes whose mutations do cause
diabetes are probably involved in a small number of spe-
cific metabolic pathways. Similarly, the molecular causes
of in vitro senescence, although not confined to a single
gene, are probably simpler than was once thought to be
plausible.

Senescence in Caenorhabditis elegans:
Role of Genes in an Insulin-Like Signaling
Pathway Acting on Neurons

The relevance of the Hayflick phenomenon to senescence
in the whole organism is not entirely clear. Certainly
there are some cells that divide more or less continuously
throughout life (intestinal epithelia, skin fibroblast), but
it is unlikely that such cells approach the limit of 50 cell
divisions. Even if they did, most gerontologists agree that
the cells most likely to cause functional failure during
senescence are cells that either divide very little (immune
and endocrine cells) or not at all (neurons and muscle
cells). Furthermore, many metazoans are composed
entirely of postmitotic cells, yet exhibit senescence that is
just as predictable and robust as the senescence of
animals which contain mitotic cells.

The nematode Caenorhabditis elegans is precisely such
an animal, consisting entirely of postmitotic cells that
exhibit a reliable trajectory of senescence, including
adherence to the Gompertz equation. C. elegans has
become a useful model for genetic analysis because,
owing to its optional hermaphroditic reproductive mode,
genetic manipulation is relatively simple. In addition, all
its postmitotic cells have been mapped. These properties
have made C. elegans a dominant model in developmen-
tal biology and, beginning about 20 years ago,60 C. elegans
began to be studied as a potential model for aging
research as well. One of the early dividends of this work
was the establishment of a group of genetic mutations
that lead to an extension of maximum life span, for
example, genes that when active decrease maximum life
span.61–63 Particularly striking was the discovery that
mutation in a single gene, termed age-1, reduces the
Gompertz rate of mortality in C. elegans.62 The existence
of such a gene was largely unexpected, given evolution-
ary arguments implying that senescence is unlikely to be
controlled by even a small number of genes.1 When this
gene was cloned, it was discovered to code for a homo-
logue of mammalian phosphatidylinositol-3-OH kinase.64

Although this clearly suggested a neuroendocrine mech-
anism, the ligand pathway mediated by this kinase was
initially unclear. Subsequent to the discovery of age-1,
however, other single genes were discovered that also
extended life span in C. elegans; among these genes,
DAF-2 was subsequently cloned and discovered to code
for a homologue of the mammalian insulin receptor.65

Further genetic analysis has now conclusively demon-
strated that single gene defects extending life span act
through an insulin signaling pathway remarkably similar
to the mammalian insulin signaling pathway.66

In essence, therefore, these studies indicate that sens-
escence (or at least a major component of senescence, as
defects in this pathway reduce the Gompertz slope) arises
from the activity of an insulin-like pathway. As described
below, considerable evidence has suggested that senes-
cence may arise from metabolic activity. Therefore, a
logical hypothesis is that an insulin-like pathway drives
senescence in C. elegans by enhancing metabolic activity.
On the other hand, transgenic manipulation has now
demonstrated that it is activity of the insulin-like pathway
specifically in neurons, not muscle or other highly meta-
bolically active tissue, that regulates life span in C.
elegans.67 Furthermore, the life-extending effects of the
insulin-like pathway appear to require activity of an
unusual cytoplasmic catalase.68 Taken together, these data
suggest that reduction of senescence by attenuating the
insulin-like pathway entails protection of neurons from
free radical damage and that, conversely, integrity of
neurons sensitive to this insulin-like pathway constitutes
a limiting factor in the life span of C. elegans.67 The spe-
cific nature of these neurons remains to be established,
but in mammals the neurons most sensitive to insulin are
probably the hypothalamic neurons that regulate metab-
olism and body weight, destruction of which leads to pro-
found metabolic impairments.69 Whether destruction of
these neurons by free radical damage is a limiting factor
in life span remains to be determined.

Other Single Genes Regulating 
Maximum Life Span

Single gene defects have now also been shown to increase
maximum life span in fruit flies,70,71 yeast,72,73 and mice.74–76

The function of all these “gerontogenes” is not yet com-
pletely determined, but it is plausible that, as in C.
elegans, they all act through pathways that either mediate
or are regulated by insulin-like signals. The clearest
example would be in mice, in which genetic ablation 
of growth hormone or the growth hormone receptor
extends maximum life span.74,75 It is thought that most if
not all major effects of growth hormone are mediated
through the insulin-like growth factor pathway, whose
molecular mechanisms are highly homologous to path-
ways mediating insulin signaling.77 Ablation of p66Shc,
which appears to mediate some effects of growth factors
including insulin78 and may also enhance oxidative
damage,76 also extends maximum life span in mice.76 This
latter observation was particularly striking because,
unlike the gerontogenes studied in C. elegans or muta-
tions in the growth hormone pathway in mice, ablation of
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p66Shc had no apparent effect on fertility or other func-
tions,76 suggesting that increased life span need not entail
reduced functionality in adulthood. Thus, as in C. elegans,
it appears that in mammals as well activity of an insulin-
like pathway (possibly by enhancing oxidative damage)
limits life span, and ablation of single genes that mediate
this pathway extends life span. In Drosophila, ablation of
two genes is also known to enhance life span. The first,
termed methuselah, appears to code for a G-coupled
protein receptor,70 implying that this gene mediates an
endocrine pathway, but the ligand for this receptor has
not yet been identified. The second, termed indy, appears
to code for a dicarboxylate cotransporter.71 Thus, whereas
interference with insulin-like pathways may extend life
span by indirectly reducing metabolic function, a similar
increase in life span may be obtained with direct inter-
ference with metabolism. As with ablation of p66Shc,
partial ablation of indy increased life span in flies without
producing any apparent deficit in fertility or other func-
tions,71 again indicating that increased life span need not
entail impairments in functionality.

Possibly analogous with the effects of indy, a single
gene, SIR-2, has been shown to regulate life span in
yeast.72,73 In this case, however, enhanced expression of
SIR-2 leads to increased life span, at least as measured in
yeast.72,73 SIR-2 has been shown to regulate chromatin
state through a histone acetylase activity, leading to a
reduction in chromatin fragmentation that constitutes a
concomitant of yeast senescence.72,73 Although it is ques-
tionable if this property of SIR-2 is relevant to aging in
metazoans, a perhaps more pertinent property of SIR-2
is that its activity is enhanced by the allosteric binding of
NAD+.72 Thus, as glucose is metabolized to produce
NADH from NAD+, SIR-2 would become less active,
leading to a state more likely to senesce. Indeed, the
investigators went on to demonstrate that, by analogy
with dietary restriction, reduction in glucose concentra-
tion extends life span in yeast, and this effect requires the
presence of SIR-2 and also requires the synthesis of
NAD+.73 These data suggest, consistent with results from
other organisms, that metabolic activity does indeed drive
the process of senescence. However, at least in yeast, it 
is not entropic effects of free radical damage, but the 
regulation of cellular processes by glucose metabolites (in
particular AND+), that drives the process of senescence.

Conclusion

Although senescence is undoubtedly a complex phe-
nomenon, and there are sound reasons grounded in evo-
lutionary theory to believe that the process cannot be
simply explained in terms of a small number of genes,
nevertheless much progress has been made using the
same reductionist approach that has been successful in

studying other aspects of biology. The specific examples
presented in this brief review are by no means exhaus-
tive. For example, a gene for Werner’s syndrome, a prog-
erioid syndrome in humans, has recently been cloned, and
has proved to be a gene involved in DNA replication.79

Thus, although the complexities of senescence continue
to command considerable respect, there is also reason to
be optimistic that more powerful simple mechanisms may
be elucidated in the near future.
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physiologic deviation from normal using the APACHE
severity of illness scales.2 Acute physiologic assessment
points are generated by increased deviation from home-
ostatic values for 12 variables, including vital signs,
oxygenation, pH, electrolytes, hematocrit, white count,
and creatinine. A normal person at homeostasis will have
a zero score. A greater departure from homeostasis is
measured by a greater point total.

Figure 3.2 shows young and old patients who experi-
enced a cardiac arrest. The younger group (mean age, 59
years) had significantly higher (by 20%) acute physio-
logic assessment scores than the older group (mean age,
75).3 The data represent the worst values available in the
24 h prearrest. These data support the concept that the
threshold, in this case being “sick” enough to have a
cardiac arrest, is closer to homeostasis for the older than
for the younger group. In practice, the creators of the
APACHE II or III scales recognized that advanced age
adds to risk of physiologic impairment with intercurrent
illness. Another way to say this is that age reduces reserve
capacity and makes us less resilient. APACHE scales give
“bonus points” for age so that the total scores are not 
different between the younger and older groups.3

Despite the summative evidence, there is high vari-
ability in these processes. Variation in the age effects on
any parameter is large, and the variability appears to
increase with age. These variations are present from indi-
vidual to individual at the same age, within a given indi-
vidual from organ system to system, and even from cell
to cell isolated from the same person. For example, inves-
tigators of the Baltimore Longitudinal Study of Aging
performed serial measurements of glomerular filtration
rate (GFR) measured as creatinine clearance in healthy
people. Overall, the mean GFR decreased 1 ml/year;
however, almost 30% of patients showed no decrement
in function in repeated studies over as long as 30 years.
Others showed decreases in GFR of 2 ml/year or more.4

Similarly, when lymphocytes are isolated from an older
person and then studied in vitro, some of the cells func-

Aging, from maturity to senescence, results in an appar-
ent depletion of physiologic reserves that has been
termed homeostenosis. This term suggests a narrowing of
homeostatic reserve mechanisms. Homeostenosis leads
to the increased vulnerability to disease that occurs with
aging. Primary aging changes, upon which we focus here,
are those that occur as a result of the passage of time and
are independent of disease state, although there may be
overlap between disease and these changes. The age
changes may be accelerated or slowed by lifestyle but are
usually evident by the fourth or fifth decade and are
gradual and inexorable. Overall, primary aging changes
result in little change in function when the older individ-
ual (or animal) is assessed in the unstressed state, but
these age changes become readily evident when the older
individual is stressed or moved away from homeostasis.
Because disease produces such stresses, the impact, pre-
sentation, and natural history of diseases are modified
with age because the substrate, perhaps more than the
disease pathophysiology, has been modified.

The concept of homeostenosis—the characteristic, pro-
gressive constriction of homeostatic reserves that occurs
with aging in every organ system—was recognized by the
famous physiologist Walter Cannon in the 1940s.1 Figure
3.1 graphically displays the traditional thinking about
homeostenosis. With aging, the capacity of older persons
to bring themselves back to homeostasis after a chal-
lenge becomes smaller. All challenges to homeostasis are
movements off the baseline, and larger challenges require
greater physiologic reserves to return to homeostasis.
Aging itself brings the individual closer to the precipice
or threshold by the loss of physiologic reserves. The
“precipice” may be defined, for example, as death or ill
enough to have a cardiac arrest or for hospital admission.
The precipice may also be the appearance of common
and protean symptoms, such as confusion, weight loss,
sleep disorder, or weakness.

Although empirically this paradigm is true, direct evi-
dence for this model may be derived from studying the
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tion as well as those from a younger person5; of course,
others function poorly, and it is the relative ratio of the
two groups that impacts overall function. Therefore, as
opposed to the pediatrician who can within a few weeks
anticipate when a baby will start to walk, the geriatrician
has a much harder time predicting when senescent
changes will become clinically evident.

Another reason for the variability in the physiologic
changes associated with aging is the contribution of
behavioral factors such as exercise and diet, both of
which are strong influences on healthy aging. Epidemiol-
ogists describe the growing rate of obesity, especially
among older men, as an increasingly sedentary existence
of most people beyond 30 years of age. For many of the
variables listed in Table 3.1, exercise or other choices are
known to attenuate but not totally abrogate aging effects.
Some, such as the decrease in maximum heart rate
attained with exercise, appear to be more predictable.

Table 3.1 summarizes many of the major changes in
systems receiving further elucidation in respective sec-
tions of this volume. Data from the cardiovascular system
are expanded here because the data in this area provide
ample rationale to justify the necessity to reinterpret the
traditional approach to homeostenosis. This reinterpre-
tation helps one understand the phenomenon of frailty, a
central concern of geriatrics. Frailty is the state when
physiologic reserves are reduced to the point at which
susceptibility to disability is increased. Frailty is, there-
fore, the clinical manifestation of the later stages of
homeostenosis, an intolerance of homeostatic challenges.
Additionally, the reinterpretation of homeostenosis
makes those caring for the elderly appreciate and under-
stand the complexities they face.

In the elderly, as in youth, maintaining homeostasis is
a dynamic, active process. The reinterpretation of Figure
3.1 shown in Figure 3.3 is based on the concept that older
persons are actively employing some of their physiologic
reserves just to maintain homeostasis. Their available
reserves appear depleted because they in are already in
use by the old heart (or other organ or system) to com-
pensate for primary age-related or other changes. The

physiologic reserves have not “disappeared,” as sug-
gested in Figure 3.1, but they remain unavailable to
counter additional challenges. I focus on examples from
the cardiovascular system, such as heart rate, cardiac
hypertrophy, and diastolic function, because the data in
this area provide an ample molecular, biochemical, and
physiologic foundation to reinterpret the traditional
approach to homeostenosis.

Although resting heart rate in unchanged with age,
maximum heart rate attained with exercise or pharma-
cologic manipulation decreases with age. Baltimore 
Longitudinal Study data, obtained from healthy, highly
screened individuals, give a regression equation of 

Increasing  Age

Physiologic
Reserves

“The Precipice ”

Figure 3.1. Standard schematic of homeostenosis.
As the individual ages, there is no change in home-
ostasis, but the amount of physiologic reserves 
available to counter any challenge to homeostasis
decreases with aging. Challenges to homeostasis are
depicted as arrows moving away from the baseline.
The “precipice” may be any clinically evident
marker such as death, confusion, or cardiac arrest.

Figure 3.2. Age decreases the level of physiologic derange-
ment associated with cardiac arrest. Acute physiologic assess-
ment (APA) scores (from the APACHE II severity of illness
scale) are shown from patients who subsequently experienced
cardiac arrest and a resuscitation attempt. The data show the
APA scores were significantly higher in the younger patients
who arrested than the older ones (p < 0.05; Beer et al. 19943).
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Table 3.1. Major changes in system.

Endocrine system
Impaired glucose tolerance (fasting glucose increased 1 mg/dl/decade; postprandial increased 10 mg/dl/decade)
Increased serum insulin and increased HgbA1C nocturnal growth hormone peaks lost, decreased 1GF-1
Marked decrease in dehydroepiandrosterone (DHEA)
Decreased free and bioavailable testosterone
Decreased T3
Increased parathyroid hormone (PTH)
Decreased production of vitamin D by skin
Ovarian failure, decreased ovarian hormones
Increased serum homocysteine levels

Cardiovascular
Unchanged resting heart rate (HR), decreased maximum HR
Impaired left ventricular filling
Marked dropout of pacemaker cells in SA node
Increased contribution of atrial systole to ventricular filling
Left atrial hypertrophy
Prolonged contraction and relaxation of left ventricle
Decreased inotropic, chronotropic, lusitropic response to beta-adrenergic stimulation
Decreased maximum cardiac output
Decreased hypertrophy in response to volume or pressure overload
Increased serum atrial natriuretic peptide (ANP)
Large arteries increase in wall thickness, lumen, and length, become less distensible, and compliance decreases
Subendothelial layer thickened with connective tissue
Irregularities in size and shape of endothelial cells
Fragmentation of elastin in media of arterial wall
Peripheral vascular resistance increases

Blood pressure
Increased systolic blood pressure (BP), unchanged diastolic BP
Beta-adrenergic-mediated vasodilatation decreased
Alpha-adrenergic-mediated vasoconstriction unchanged
Brain autoregulation of perfusion impaired

Pulmonary
Decreased FEV1 and FVC
Increased residual volume
Cough less effective
Ciliary action less effective
Ventilation–perfusion mismatching causes PaO2 to decrease with age: 100 - (0.32 * age)
Trachea and central airways increase in diameter
Enlarged alveolar ducts due to lost elastic lung parenchyma structural support result in decreased surface area
Decreased lung mass
Expansion of thorax
Maximum inspiratory and expiratory pressures decrease
Decreased respiratory muscle strength
Chest wall stiffens
Diffusion of CO decreased
Decreased ventilatory response to hypercapnia

Hematologic
Bone marrow reserves decreased in response to high demand
Attenuated reticulocytosis to erythropoeitin administration

Renal
Decreased creatinine clearance and GFR 10 ml/decade
Decrease of 25% in renal mass, mostly from cortex with a relative increased perfusion of juxtamedullary nephrons
Decreased sodium excretion and conservation
Decreased potassium excretion and conservation
Decreased concentrating and diluting capacity
Impaired secretion of acid load
Decreased serum renin and aldosterone
Accentuated ADH release in response to dehydration
Decreased nitric oxide production
Increased dependence of renal prostaglandins to maintain perfusion
Decreased vitamin D activation

(Continued)
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Table 3.1. Continued

Genitourinary (GU)
Prolonged refractory period for erections for men
Reduced intensity of orgasm for men and women
Incomplete bladder emptying and increased postvoid residuals
Decreased prostatic secretions in urine
Decreased concentrations of antiadherence factor Tamm–Horsfall protein

Temperature
Impaired shivering

Regulation
Decreased cutaneous vasoconstriction and vasodilation
Decreased sweat production
Increased core temperature to start sweating

Muscle
Marked decrease in muscle mass (sarcopenia) due to loss of muscle fibers
Aging effects smallest in diaphragm (role of activity), more in legs than arms
Decreased myosin heavy chain synthesis
Small if any decrease in specific force
Decreased innervation, increased number of myofibrils per motor unit
Infiltration of fat into muscle bundles
Increased fatigability
Decrease in basal metabolic rate (decrease 4%/decade after age 50) parallels loss of muscle

Bone
Slower healing of fractures
Decreasing bone mass in men and women, both trabecular and cortical bone
Decreased osteoclast bone formation

Joints
Disordered cartilage matrix
Modified proteoglycans and glycosaminoglycans

Peripheral nervous system
Loss of spinal motor neurons
Decreased vibratory sensation, especially in feet
Decreased thermal sensitivity (warm–cool)
Decreased sensory nerve action potential amplitude
Decreased size of large myelinated fibers
Increased heterogeneity of axon myelin sheaths

Central nervous system
Small decrease in brain mass
Decreased brain blood flow and impaired autoregulation of perfusion
Nonrandom loss of neurons to modest extents
Proliferation of astrocytes
Decreased density of dendritic connections
Increased numbers of scattered neurofibrillary tangles
Increased numbers of scattered senile plaques
Decreased myelin and total brain lipid
Altered neurotransmitters, including dopamine and serotonin
Increased monoamine oxidase activity
Decrease in hippocampal glucocorticoid receptors
Decline in fluid intelligence
Slowed central processing and reaction time

Gastrointestinal (GI)
Decreased liver size and blood flow
Impaired clearance by liver of drugs that require extensive phase I metabolism
Reduced inducibility of liver mixed-function oxidase enzymes Mild decrease in bilirubin
Hepatocytes accumulate secondary lysosomes, residual bodies, and lipofuscin
Mild decrease in stomach acid production, probably due to nonautoimmune loss of parietal cells
Impaired response to gastric mucosal injury
Decreased pancreatic mass and enzymatic reserves
Decrease in effective colonic contractions
Decreased calcium absorption
Decrease in gut-associated lymphoid tissue
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Table 3.1. Continued

Vision
Impaired dark adaptation
Yellowing of lens
Inability to focus on near items (presbyopia)
Minimal decrease in static acuity, profound decrease in dynamic acuity (moving target)
Decreased contrast sensitivity
Decreased lacrimation

Smell
Detection decreased by 50%

Thirst
Decreased thirst drive
Impaired control of thirst by endorphins

Balance
Increased threshold vestibular responses
Reduced number of organ of Corti hair cells

Audition
Bilateral loss of high-frequency tones
Central processing deficit
Difficulty discriminating source of sound
Impaired discrimination of target from noise

Adipose
Increased aromatase activity
Increased tendency to lipolysis

Immune system
Decreased cell-mediated immunity
Lower affinity antibody production
Increased autoantibodies
Facilitated production of anti-idiotype antibodies
Increased occurrence of MGUS (monoclonal gammopathy of unknown significance)
More nonresponders to vaccines
Decreased delayed-type hypersensitivity
Impaired macrophage function (Interferon-gamma, TGF-beta, TNF, IL-6, IL-1 release increased with age)
Decreased cell proliferative response to mitogens
Atrophy of thymus and loss of thymic hormones
Accumulation of memory T cells (CD-45+)
Increased circulating IL-6
Decreased IL-2 release and IL-2 responsiveness
Decreased production of B cells by bone marrow

Increasing  Age

Physiologic
Reserves
Available

Physiologic
Reserves
Already In Use

“The Precipice ”

Figure 3.3. Revised schematic of homeostenosis.
In comparison to Figure 3.1, this diagram shows 
that maintaining homeostasis is a dynamic process.
The older person employs or consumes physiologic
reserves just to maintain homeostasis, and therefore
there are fewer reserves available for meeting new
challenges.

208 - (0.95 ¥ age) for maximum heart rate attained with
exercise. It is likely that women have lower maximum
heart rates at age 30 and a more gentle fall with aging
than this equation predicts. This decrease in maximum
heart rate responsiveness results from a combination of
factors. First, primary aging decreases the intrinsic heart

rate (the heart rate in the absence of sympathetic and
parasympathetic stimulation), as well as invokes 
reserves just to maintain resting heart rate. Data from
Jose,6 although regretfully including only a modest
number of elders, show a decrease in intrinsic heart rate
from 120–130/min to less than 80. There is no difference
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in resting heart rate with age, so the extent of parasym-
pathetic tone, slowing heart rate at rest, is decreased.
Removal of parasympathetic tone, the first mechanism
invoked to increase heart rate with exercise, is then less
effective for the elderly because vagal tone is already
diminished at rest; this is consistent with the attenuated
heart rate response of healthy elders to administration of
atropine. The decreased yield from lysis of parasympa-
thetic tone is added to decreased beta-adrenergic
chronotropic responsiveness to contribute to the overall
decreased maximal heart rate in response to exercise
(Fig. 3.4).

Importantly, the same limitation in maximum heart
rate with exercise applies to that in response to other
stimuli, such as infection or anemia. Therefore, an 80-
year-old man with a sinus tachycardia of 120, mounting
close to a maximum heart rate response, could be con-
sidered as a young man who had a heart rate of 170. In
the setting of an infection, although a 120 heart rate
would hardly raise eyebrows, a 170 would surely provoke
serious concern. For their respective age groups, both
values roughly represent an equivalent of 75% of
maximum response.

A similar set of observations, that reserves are invoked
to maintain homeostasis in the old, are seen following the
response to another challenge, pressure overload induced
by banding the aorta (Fig. 3.5).7 In older male rats (18
months of age), there is only trivial increase in left ven-
tricular mass in response to pressure overload. This same
manipulation results in a 40% hypertrophy of the left
ventricle in adult (9-month) animals. The molecular
response to the pressure overload was markedly attenu-

ated in the old heart, with little induction of the immedi-
ate early response genes c-jun and c-fos. Skeletal actin,
which precedes cardiac actin when new contractile ele-
ments are laid down in the heart, was not increased in the
older, banded heart. All these molecular markers con-
firmed the absence of hypertrophic response to banding
in the old heart.

Sympathetic Stimulation

Intrinsic Heart Rate

Vagal Tone

Age 80Age 20
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Figure 3.4. Resting and exercise heart rates. There are no dif-
ferences in resting heart rate between the older and young
person, but the extent of the resting vagal tone, slowing heart
rate (dark gray bar), is decreased in the older person. With exer-
tion, the removal of the vagal tone results in smaller increment
in heart rate and the beta-adrenergic chronotropic responsive-
ness is also decreased (light gray bar), all contributing to the
decreased maximum heart rate in the old. The straight line rep-
resents the intrinsic heart rate (absence of any sympathetic or
vagal tone).

Figure 3.5. Decreased response to pressure stimulus in the old
heart. After aortic banding in the young and old rat, there is a
decreased elaboration of RNA for “early immediate response
genes” (fos and jun) in the old heart, followed by decreased con-
tractile protein response (skeletal actin). Ventricular atrial

natriuretic peptide (ANP), a marker for myocyte hypertrophy,
is increased in the control and old hearts, suggesting prior invo-
cation of the hypertrophic response (Takahashi et al. 19927 with
permission.)



In contrast, atrial natriuretic peptide (ANP), a marker
for myocyte hypertrophy when it is expressed by the 
ventricular myocyte, is increased significantly after
banding in the young heart. The ventricular ANP is not
detectable in the control young heart. ANP is signifi-
cantly elevated in the ventricle from both the banded and
control older hearts, providing evidence that the old heart
has already invoked the hypertrophic response even
before the banding is applied.

Morphologic evidence of myocyte hypertrophy in
aging is provided by examining myocyte size. Myocytes
from the ventricles of older persons and animals are
larger than those from young adults, consistent with
ongoing myocyte hypertrophy in response to uncertain
stresses. Various investigators report 25% increase in
myocyte length and 50% or more increases in myocyte
width.8 There is likely a maximum size for the myocyte;
therefore, myocytes in the old heart may be unable to
hypertrophy further because they have already
responded to prior or ongoing challenges.

With aging in animals and man, there are impairments
in early cardiac relaxation, largely caused by alterations
in cellular calcium flux. The increased dependence on
transsarcolemmal calcium flux (in and out of the cell)
seen in the old rat heart maintains adequate calcium
availability for contraction. This adaptation appears to be
a compensation for decreased transsarcoplasmic reticu-
lum calcium flux. Therefore, the compensation comes at
a cost, the lengthening of contraction by both slowing the
development of force and slowing cardiac relaxation.
Using gene therapy, a key sarcoplasmic reticulum calcium
pump can be restored in old rats to levels found in the
young heart, and cardiac relaxation improves signifi-
cantly.9 One manifestation of the impaired relaxation is
the decreased effectiveness of early diastolic filling of the
left ventricle. As a compensation to maintain ventricular
filling, contribution of atrial systole to diastolic filling
increases from 10% to 15% at age 20 to almost 50% at
age 80.10 In addition to explaining why atrial fibrillation
(and the loss of atrial systole) becomes so devastating in
the elderly, the ability to augment the atrial contribution
to further increase cardiac output is limited. Therefore,
the Frank–Starling mechanism is invoked; filling pres-
sures increase to augment cardiac output.

There are numerous other changes in the cardiovascu-
lar system (CVS) that follow the paradigm just described,
and the pattern is not at all limited to the CVS, such as
the limited heat shock protein elaboration in response to
certain stimuli. These changes support rethinking the
concept of frailty. Frailty is not a static state of increased
vulnerability to stressors; rather, it is a dynamic state in
which the older person tolerates additional challenges
poorly because reserves are already engaged in battles,
seen or unseen. From a therapeutic standpoint, this 
suggests that efforts to disengage reserves may result 

in decreasing vulnerability. To date, evidence for this 
opportunity to increase reserves remains unproven.
Older persons are frailer, more likely to cross a given
“precipice” after a stress, not only because they have lost
some reserves because of aging, but because they are
already utilizing other reserves to compensate for those
lost just to maintain homeostasis. Older people are more
likely to drown when thrown a brick, not because they
cannot swim but because they are already treading water.

It is well known that the mortality associated with
myocardial infarction (MI) increases dramatically with
age. Although absolute death rates have improved with
treatment for all ages, the 10-fold increase in mortality
after MI from ages 40 to 80 has not been modified. This
age-related increase in mortality has been variously
attributed to increased infarct size in the old, comorbid
conditions, less aggressive therapy for the old, noncom-
pliance with medical regimens, or increased existence of
multivessel coronary artery disease. Some of the points
may be true, but in studies where all these factors are con-
trolled, the mortality is still much higher in the older
groups. Age is the key component, and I hypothesize that
it is the age-related inability to respond to challenge,
homeostenosis in the cardiovascular system, that results
in the increased mortality.

A similar set of implications can be made relevant to
the increased frequency of falls in response to challenge
in the elderly. Decreases in baroreceptor sensitivity, arte-
rial compliance, cardiac compliance (and greater depend-
ence on cardiac filling to maintain cardiac output),
renal sodium conservation, plasma volume, vasopressin
response to standing, and renin, angiotensin, and aldos-
terone levels all contribute to the propensity to fall with
postural change. Many of the problems with medications
in the elderly, once attributed to altered pharmaco-
dynamics, may be explained by this apparent depletion 
of physiologic reserves.

Data from the MacArthur Study of Aging support the
concept that healthy elders are actively compensating
just to maintain homeostasis and that the presence of
invoked compensation is associated with poor out-
comes.11 Only 7% of those aged 70 to 79 had no evidence
of such compensation, and the lack of compensation was
associated with highest level of function. Seeman refers
to this activation as “allostatic load,” and while some of
the markers, such as elevated cholesterol and systolic
blood pressure, are known risk factors for CV events and
death, others reflect the activity of sympathetic nervous
system or the hypothalamic–pituitary–adrenal axis.
Those patients with high allostatic load had decreased
physical and cognitive function at 2-year follow-up.

There is some evidence that the inverse may also be
true. Masoro believes that one mechanism by which the
beneficial, life-prolonging effects of caloric restriction
occur is precisely that the decreased availability of calo-
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ries is a low-intensity stress.12 The beneficial effects of low-
dose radiation may also be via this mechanism. Persistent,
harmless stresses, such as caloric restriction or radiation,
may be good for us; larger stresses may be  harmful.

Invoking compensatory mechanisms has the additional
effect of constraining the complexity of many variables.
Heart rate variability decreases with aging, and this con-
striction of heart rate may be due to decreased parasym-
pathetic tone and possible activation of the sympathetic
nervous system while at rest.13 A similar constriction is
seen in blood pressure variability. The decrease in vari-
ability may correspond with the ongoing activation of
compensatory reserves.

The concept of threshold is also useful in understand-
ing the altered presentations of disease in the elderly. The
extent that any threshold from Figure 3.1 or Figure 3.3
approaches homeostasis may determine whether that
threshold is crossed by a given challenge. For example,
delirium is a very common atypical presentation of a wide
variety of illness in the elderly, a marker of the uneasy
truce that the old brain maintains with its environment.
The precarious balance is clearly evident but is not
limited to the cholinergic pathways. While it seems
strange that a given older person may have the same
presentation (confusion) for a urinary tract infection, gas-
trointestinal bleeding, and a myocardial infarction, this
phenomena may be relatively common because the sys-
temic responses to these differing illnesses may be
similar, involving cytokines, catecholamines, etc. In these
patients, at homeostasis their “anticonfusion reserves”
may be exhausted so the distance from homeostasis to
the “precipice” becomes minimal and is easily crossed
(Fig. 3.6).

Finally, the lines on these schematics (Figs. 3.1, 3.3, 3.6)
are straight for convenience’s sake, not because any of
the processes described in Table 3.1 are necessarily linear.
For example, the loss in muscle mass approaches 40% as
one ages from 30 to 80, yet most of that loss happens after

age 60, indicating the rate of loss increases with increas-
ing age. Strength follows mass in this pattern. It is likely
that most age-related physiologic changes are not linear
functions of age.

In summary, there is an apparent loss of physiologic
reserves that leads to an intolerance of challenges to the
homeostasis of older persons. One should appreciate that
this frailty is, in part, present because the older person 
is continually expending reserves to compensate for
primary age changes and other unseen processes absent
or trivial in the younger individual.
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4
The Demography of Aging
S. Jay Olshansky

of scientific inquiry in the demographic and actuarial 
sciences. Of particular interest at this time is how high life
expectancy at birth and at older ages can increase, and
how changes in individual aging influence, and are influ-
enced by, the distribution of diseases and the health status
of the population.

It is also important to distinguish between the terms
life expectancy, life span, average life span, and maximum
life span potential because they are often used inter-
changeably. As previously noted, life expectancy is a
summary measure of the expected duration of life calcu-
lated from observed death rates for a population. Life
span may be defined as the observed length of life for 
an individual. Average life span may be defined as the
average of individual life spans in a population.
Maximum life span potential (MLSP) has been used in
the biologic literature to define the age of the longest-
lived member of a species. The underlying premise
behind the concept of average life span is the presump-
tion that there are biologically based limits on the dura-
tion of life for individuals, and as the age-specific risk of
death declines, the observed life expectancy approaches
the average life span. However, because it is not possible
to know the maximum duration of life for any individual,
by extension it is not possible to know with certainty the
maximum average life span for a population.

As individuals in a cohort pass through life from child-
hood to older ages, the observed probabilities of death
take on a characteristic “bathtub” shape (Fig. 4.1). There
is high mortality at birth, a rapid decline in the risk of
death to its lowest point at sexual maturity, and an expo-
nential rise in the death rate until very old ages (85+),
after which the rate of increase in the death rate decel-
erates. This mortality curve has also been observed for
other sexually reproducing species.1–3 Although recent
studies have documented decelerating increases in death
rates at extreme old ages,4 this phenomenon has been
observed for humans and other species for more than 
175 years.5 Changes in individuals at the molecular and

The demography of aging involves the investigation of
trends in, and characteristics of, fertility, mortality, and
migration and how these components of population
change influence, and are influenced by, the physical and
social environments in which people live. It is a relatively
new area of scientific inquiry, principally because aging 
is a demographic phenomenon experienced within the
past 200 years for the first time on a population scale by
humans and only a few other species. Research on the
demography of aging is conducted not only by demogra-
phers and actuaries but also by scientists representing a
range of disciplines spanning the social and biological 
sciences from social psychology to evolutionary biology.
It is an area of scientific inquiry that has important impli-
cations for public policy.

A central distinction exists between population aging
and individual aging. Population aging refers to changes
in the age structure of a population or, more specifically,
an increase in the relative proportion of older persons to
the total population alive at a single moment in time.
Several measures are used to measure population aging,
detect changes across time, and make comparisons
between population subgroups. The most common meas-
ures include the median age, aged dependency ratio
(ratio of the population aged 65+ to those aged 0–64), and
the percentage of the total population aged 65 and older.

Individual aging refers to the length of life for individ-
uals or an average length of life for population subgroups
or species. Individual aging is measured in chronological
time such as days, months, or years. A summary measure
of individual aging for a population is most often repre-
sented by its expectation of life or life expectancy. Life
expectancy is calculated from death probabilities ob-
served throughout the age range over a selected time
period, usually one calendar year, and may be estimated
for a given birth cohort or for a population reaching any
age or age range. The study of secular trends in life
expectancy and changes in the underlying causes of death
that comprise total death rates is one of many basic areas
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cellular level that are observed across time and which are
believed to bring forth these characteristic mortality 
patterns among populations are referred to collectively
as senescence. Senescence may be thought of most appro-
priately as the passage of biologic time whereas aging is
colloquially defined as the passage of chronologic time.6

Thus, although individuals in a cohort age at exactly the
same rate, the random or stochastic nature of damage
that accumulates in the DNA, cells, and tissues of living
organisms, when combined with genetic variability in
inherited mortality risk, leads to different rates of senes-
cence and thus varying mortality risks among individuals
in a population across time.

Causes and Consequences of
Population Aging

For most of recorded history, and probably dating back
to the origin of anatomically modern humans approxi-
mately 100,000 years age, there has been a consistent
(stable) pattern of birth rates and death rates (Fig. 4.2,
phase 1). Under these “usual” demographic conditions,
death rates fluctuated between peaks and troughs largely
in response to the episodic influence of infectious and
parasitic diseases. Birth rates remained extremely high
during most of human history, barely exceeding death
rates over the long term, but enough so to produce slow
population growth. Death rates at middle and younger
ages were so high that survival into what was then
thought of as old age (65 years) was a rare event by com-
parison to today. Survival into extreme old age (85 years
and older) was an even less frequent occurrence.

The age distribution of the population during most of
human history (i.e., under phase I demographic condi-
tions) resembles the shape of a pyramid (Fig. 4.3). The
age pyramid of a population is a snapshot picture of the

number of people alive at all ages during a single moment
in time, usually the middle of a calendar year (July 1). In
a closed population with no migration, the horizontal
bars reflect the number of people surviving to each age
range from an original birth cohort based on prevailing
death rates. However, with the more conventional inter-
pretation of an open population with internal and exter-
nal migration and changing vital rates, the age pyramid is
a reflection of historical patterns of fertility, mortality, and
migration.

During the nineteenth century, a combination of events
led to dramatic changes in the stable patterns of birth
rates and death rates that had existed for thousands of
years. The development of consistent and clean sources
of fresh water and refrigeration, the disposal of sewage,
temperature-controlled indoor living and working envi-
ronments, and developments in public health and 
medicine all contributed significantly to reductions in the
transmission of air- and water-borne infectious and par-
asitic diseases.7,8 The pervasive environmental conditions
that permitted the easy transmission of infectious dis-
eases which killed early in life had been profoundly
altered within an extremely short time period. From a
biologic perspective, modifications of this magnitude and
importance lead to fundamental changes in the forces of
natural selection operating on the human species.9

As a result of these advances in public health and 
medicine, the risk of death at younger ages, particularly
among infants, children, and women of childbearing ages,
declined rapidly; this eventually led to declines in total
fertility rates as the need to replace children lost to early
mortality waned. However, the decline in birth rates
lagged behind the decline in death rates (Fig. 4.2, phase
2). The result was extremely high rates of population
growth, with growth rates reaching as high as 3% to 4%
among some population subgroups. A growth rate of 1%
leads to the doubling of a population in about 70 years.
Every time the growth rate doubles, the time it takes for
a population to double in size is reduced by half. Thus, a
growth rate of 4% leads to a population doubling time 
of about 18 years. The transformation of birth rates and
death rates to a lower level of equilibrium at approxi-

Figure 4.1. Characteristic “bathtub” shape of mortality.

Figure 4.2. Demographic transition.



mately 10 per 1000 in most of today’s developed nations
(Fig. 4.2, phase 3) is what set the stage for population
aging.

As the human population experienced declines in
death rates at younger ages during the past 200 years, the
base of the age pyramid expanded and its apex became
smaller by comparison to the rest of the population.
When the apex of an age pyramid decreases relative to
its base, it may be said that a population is becoming
younger. Thus, the first demographic consequence of
declining early age mortality, at least with regard to a
changing age composition, was a younger population.

Within one average human life span (about 85 years),
those saved from dying at younger ages reach middle and
older ages, thereby altering the population’s age compo-
sition, with the middle and apex of the pyramid expand-
ing relative to its base. Under conditions where death
rates at younger ages have been reduced to extremely
low levels (e.g., in populations with high life expectan-
cies), the base of the age pyramid becomes stable, influ-
enced almost entirely by changes in birth rates. With a
stable base and a growing middle and apex, the stage is
set for a permanent shift in the age structure from its 
historical pyramidal shape to that of a square or rectilin-
ear form (Fig. 4.4). Although increasing birth rates (such
as those that occurred during the post-World War II era)
can slow population aging and even temporarily reverse

it, the new rectilinear age structure will eventually
reassert itself as the children from the larger birth cohorts
survive to older ages. Thus, the transformation from
stable high birth and death rates to stable low birth and
death rates, experienced only within the last 200 years,
has produced fundamental and in all likelihood perma-
nent changes in the age structure of the human species.9

The social, economic, health, and political implications
associated with rapid changes in a population’s age 
structure are profound.10 Consider the example of what
have become known as the compression and expansion
of morbidity hypotheses. As the risk of death at younger
ages declines, the proportion of each birth cohort surviv-
ing past ages 65 and 85 increases rapidly. For example, in
the United States the proportion of the female birth
cohort of 1900 that survived to ages 65 and 85 during the
twentieth century was 57.8% and 25.5% respectively.11

By comparison, the female birth cohort of 1996 is
expected to have 85.7% and 41.6% survival past ages 65
and 85, respectively. These unprecedented patterns of
survival into older ages have led scientists to identify the
new patterns of mortality that lead to such improved 
survival chances and to evaluate how the health of
cohorts surviving to older ages has already been influ-
enced by these changing mortality patterns and how
prospective mortality transitions might influence the
future health of the older population.
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One school of thought is based on a concept known as
the compression of morbidity hypothesis. According to
this hypothesis, lifestyle changes and advances in medi-
cine will continue to reduce the risk of death from fatal
diseases and simultaneously lead to a postponement in
the onset and age progression of the nonfatal disabling
diseases.12 The underlying premise of this theory is that
there is a fixed biologic limit to life of approximately 85
years toward which populations are headed. As improved
lifestyles simultaneously postpone the onset and expres-
sion of fatal diseases and nonfatal but highly disabling
diseases and disorders, more people will be pushed
toward their biologic limit to life, and morbidity and dis-
ability will be compressed into a shorter duration of time
before death.

A second school of thought is based on a concept
known as the expansion of morbidity hypothesis. Accord-
ing to this hypothesis, the behavioral and biologic forces
that are influencing the onset and age progression of the
nonfatal diseases associated with senescence are believed
to be largely independent of the forces influencing the
risk of death from fatal diseases.13–15 Thus, further reduc-
tions in death rates from fatal diseases are hypothesized
to expose the saved population to a longer duration of
time during which the nonfatal but highly disabling dis-
eases and disorders of senescence have the opportunity
to be expressed. Implicit in this theory is the etiologic

independence of fatal and nonfatal diseases and the
premise that there are no active genetic programs for
death (i.e., death genes) that evolved under the direct
force of natural selection. The rationale supporting the
latter premise is that it is not possible for the forces of
natural selection to have favored the evolution of death
(or longevity) genes that are expressed at older ages
because selection does not operate in age ranges where
few individuals normally live. That is, selection cannot
effectively remove genes carried by those who have
already made their genetic contribution to the next 
generation. The evolutionary explanation for why senes-
cence arose is that it is a by-product of an evolved repro-
ductive pattern and unprecedented survival into an older
age range that permits its expression.16–19

A considerable debate has taken place in the literature
regarding these two important hypotheses.20–25 It is too
early to determine which hypothesis will best character-
ize the future course of mortality and morbidity because
recent studies have provided support for both trends.25,26

However, research in this area should be interpreted 
with great caution because empirical studies addressed to
this debate have focused on health transitions observed
only during the past 20 years, with an emphasis placed on
the decade of the 1980s. It is possible that healthy life
expectancy (the proportion of total life expectancy free
from disability) could improve at a faster pace in the

Figure 4.4. Age pyramid of the future.



short term, only to give way to a more rapid increase in
disabled life expectancy at a later date when survival into
older, more disabling age ranges becomes common.

Population aging not only has provided an opportunity
for most people to survive into older ages, it has also fun-
damentally altered the age distribution of death, shifted
the primary causes of death to chronic lethal conditions
associated with senescence, and increased genetic het-
erogeneity at older ages. In addition to its impact on pat-
terns of health and mortality, population aging has also
had profound effects on the funding of age-entitlement
programs such as Social Security and Medicare,27,28 and
in the coming decades it will likely have a profound 
influence on social institutions such as marriage, age at
retirement, and even voting behavior. The social, eco-
nomic, and health consequences associated with popu-
lation aging are rapidly emerging as fertile areas of
scientific inquiry.10

Individual Aging

The transformation of birth rates and death rates to their
currently stable low levels not only brought forth rapid
population growth and aging, it also led to unprecedented
increases in life expectancy. It is estimated that during the
Roman Empire life expectancy at birth was about 28
years.29 By 1900, life expectancy at birth increased to 45
years in the nations with the lowest death rates of that
time.11 In low-mortality populations of the early twenty-
first century, life expectancy at birth has now risen to
between 75 and 80 years.

Most of the gains in life expectancy during the mortal-
ity revolution of the past two centuries are a result of 
dramatic reductions in death rates at younger ages. In
fact, in today’s high life expectancy populations of North
America, Western Europe, Australia, Scandinavia, and
Japan, death rates at younger ages have declined to such
low levels that 98 of every 100 babies born will survive
past 30 years of age. Deaths that occur among those
younger than age 30 result mostly from accidents, homi-
cide, suicide, congenital anomalies, and inherited lethal
diseases.

What is perhaps most remarkable about the recent
mortality transition is that, during the last third of the
twentieth century, the majority of the gain in life
expectancy at birth has been attributable to declines in
death rates among those aged 50 and older. This latest
trend in old-age mortality is so unique that it has been
referred to as the fourth stage of the epidemiologic 
transition.30–32 The first three stages are represented by
the transition from high unstable mortality to low stable
mortality as depicted in Figure 4.2.

Because declining death rates have been observed
throughout the age structure, this raises questions about

how much further death rates can decline and how high
life expectancy can increase. Interestingly, the belief in a
biologically based limit to life has its nonscientific origins
in biblical references to a human life span of 120 years
(Genesis 6 : 6). Early scientific studies addressed to a bio-
logically based limit to life were often presented within
the context of a fundamental “law of mortality” that
would explain why different species have different life
spans, and why the risk of death increases in a predictable
fashion with the passage of time.33–37

The first scientists to speculate on a biologic limit to
life looked to the world of chemistry for answers to why
death rates increased predictably with time.33 These
researchers believed that chemical reactions took place
within living organisms that resulted in the breakdown of
cells and tissues, reactions that in the world of chemistry
operated in a time-dependent fashion consistent with the
age trajectory of death observed among living organisms.
Although these early visions of a law of mortality have
remarkable similarities to theories about the mechanisms
of senescence that prevail today, scientists early in the
twentieth century were unable to measure the chemical
reactions that they believed led to increasing mortality
with age. Subsequent studies addressed to the question
of a law of mortality were focused on interspecies com-
parisons of mortality,38 and these later gave way to more
mathematically oriented models designed to characterize
the pattern to the dying-out process of populations.3

The principal scientific basis for a biologic limit to life
dates back to the pioneering work of Hayflick and 
Moorhead,39 where it was shown that normal human
fibroblasts have a limited number of doubling times,about
50,after which they die.This limited replicative capacity of
fibroblasts has been interpreted as a form of programmed
death, as if a death gene evolved that is triggered after a
certain amount of elapsed time. In subsequent articles,
Hayflick40,41 made it clear that his findings should not have
been interpreted as a biologic clock designed by evolution
for the purpose of causing death. In spite of this clarifica-
tion, the concept of a biologic limit to life based on these
studies remains part of the scientific literature.42

Demographic estimates of how high life expectancy
can rise has taken on various forms, from extrapolation
and curve-fitting models43–46 to reverse engineering
approaches.47 Extrapolating past mortality trends into the
future has led some researchers to conclude that period
life expectancy at birth in the United States will reach 
100 years by the middle to latter part of the twenty-first
century43,48 and that cohort life expectancy at birth for
females born since the early 1980s is already at 100.
Other extrapolation models employed by the U.S. Census
Bureau,44 Social Security Administration (SSA),11 and
other researchers45 project that life expectancy at birth
will rise to between 81 and 87 years by the middle of the
next century (based on middle-range assumptions).
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The underlying premise behind demographic extrapo-
lation models is that patterns of mortality decline from
all causes of death combined that have occurred through-
out the twentieth century have remained fairly stable.28,45

More recent patterns of mortality decline indicate that,
for some older age groups for some nations, mortality
declines have even accelerated relative to earlier time
periods.49 This realization has led some demographers to
conclude that extrapolating these mortality trends into
the future is warranted and that there is reason to be 
optimistic that much higher life expectancies can still 
be achieved.28,48–50 In addition, it has been argued that
because declines in death rates have been documented
reliably for the extreme elderly, if there is a biologically
based limit to life it must be beyond the observed
longevity horizon.49,51–53 Additional support for this line
of reasoning comes from research on the hypothetical
relationship between risk factor modification and senes-
cent mortality and the changes in behavior required to
achieve high life expectancies.50

The reverse engineering approach developed by
Olshansky et al.47 demonstrated that to achieve a life
expectancy at birth as high as 100 years for males and
females combined, death rates from all causes of death
combined would have to decline at every age by approx-
imately 85%. Because mortality reductions of this 
magnitude require the near elimination of all senescent
mortality throughout the age structure, it is difficult to
justify assumptions that lead to such high life expec-
tancies.54,55 In addition, Olshansky and Carnes55 dem-
onstrated that the most optimistic demographic
extrapolation models48 rely on the underlying premise
that dramatic reductions in cancer mortality are forth-
coming, a condition that is inconsistent with the his-
torical trend toward increasing death rates from this
important cause of death. Furthermore, as death rates
from other major killer diseases decline, the population
saved from dying of these diseases remains exposed to
the risk of developing cancer, a phenomenon known as
competing risks (for more details on this concept, see
Chapter 5). From the reverse engineering perspective,
life expectancy at birth could rise beyond about 85 years
only if advances are made in the biomedical sciences that
somehow influence the basic rate of senescence itself.47

Conclusion

In the past 200 years, the demographic components of
population change, principally birth rates and death rates,
have been shifted from their “usual” historically high
levels to more stable lower levels. This transformation has
led to two unprecedented changes in the demography 
of humans—population aging and increased longevity.
The social, economic, health, and political implications

associated with both of these demographic phenomenon
are profound.

With regard to population aging, rapid declines in
death rates in the twentieth century have occurred
throughout the age structure, leading to considerable
increases in the proportion of each birth cohort surviving
beyond age 65. Changes of this magnitude have undoubt-
edly led to increased heterogeneity at older ages, the
health impacts of which have yet to be fully understood.
Scientists involved in the debate on temporal trends in
health expectancy are attempting to determine whether
recent declines in old-age mortality have had a positive
or negative impact on the health status of the older pop-
ulation, an issue directly related to increased hetero-
geneity. Because there is theoretical and empirical
support for both the expansion and compression of mor-
bidity hypotheses, it is premature to draw definitive con-
clusions abut the future course of health and longevity.
Many other societal changes are expected to accompany
rapid population aging, from changes in patterns of
energy usage to the possible emergence of new senescent
and infectious diseases at older ages.

Increased longevity among subgroups of the popula-
tion is the other important demographic consequence 
of the transformation in death rates from high unstable
levels to low stable levels. Although it is recognized that
the majority of the rise in life expectancy at birth in the
twentieth century is attributable to reductions in death
rates at younger ages, reliable evidence has emerged to
indicate that death rates are now declining, even among
the extreme elderly (over age 85).49 Demographic fore-
casts of human longevity have varied considerably, from
optimistic estimates of about 85 years for men and
women combined to extremely optimistic estimates of
100 years or higher.

Extrapolating past trends in mortality into the future
is the conventional approach, and this appears quite reli-
able if the forecasts do not extend out too far into the
future. Yet, during time periods when mortality rates
either remain stable or decline rapidly, even short-term
forecasts based on the extrapolation method will lead 
to substantial underestimates56 or overestimates55 of
longevity. This difference has important policy implica-
tions for such agencies as the Social Security Admin-
istration or Census Bureau, which rely heavily on
population forecasts to formulate public policy. Recently,
scientists have questioned the use of statistical methods
for speculating on trends in vital statistics that are 
ultimately determined by biologic phenomenon.57 For
example, one argument against a purely statistical
approach to estimating the upper limit to life expectancy
is that a linear extrapolation of past trends in mortality
into the future would eventually lead to low death rates
that are biologically implausible, which means that either
a nonlinear assumption about the future course of 



mortality will eventually become necessary or justifica-
tion for assuming zero death rates at any age must be pro-
vided. Because statistical approaches to extrapolating
trends in death rates do not have either an implicit or
explicit basis in biology, the only theoretical foundation
for such assumptions is that the future will be some vari-
ation of the past. Determining the extent to which the
past can be extrapolated into the future is critical in
assessing the plausibility of such an assumption.

The future course of human longevity will be influ-
enced by temporal trends in health practices, changes in
the physical environments in which people live, advances
in medical technology, and the degree to which humans
lean how to modify the time-dependent expression of
senescent mortality. The extent to which the expression
of senescent mortality for humans can be modified
remains uncertain, although there is theoretical and
empirical evidence to indicate that low-mortality popu-
lations have already reached a point of diminishing
returns with regard to future gains in life expectancy,
although this is not to say that large declines in mortal-
ity at middle and older ages are impossible to achieve. To
the contrary, such declines in death rates are anticipated.
However, the measure of life expectancy is sufficiently
insensitive to declining mortality in developed nations
that it would take extremely large reductions in mortal-
ity to yield even small increases in life expectancy. Sci-
entific advances that permit further modifications to the
expression of senescent mortality may eventually lead to
life expectancies for some population subgroups that
exceed 85 years. There is reason to be optimistic that
advances of this sort are forthcoming—although the
social, economic, and health consequences of succeeding
in altering the fundamental process of senescence are
currently unknown.
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5
Epidemiology and Aging
Tamara B. Harris

graphic trend for greater current workforce participation
by women.3

One of the first lessons from epidemiology, however, is
that not all older persons are alike. Chronic health con-
ditions are a major source of heterogeneity in the older
population, with hypertension and osteoarthritis among
the most common chronic conditions, affecting upwards
of 40% of men and almost 50% of women. Other specific
diagnoses, such as cancer or heart disease, affect about
20% of the population, with diagnosed diabetes and
stroke around 10%. The proportion with cognitive
impairment or Alzheimer’s disease is more difficult to
estimate, owing to the greater difficulty with disease
ascertainment, but estimates by age range from about 4%
in those age 65 to 69 to as high as 20% or more in those
age 80 and older.4 What can be forgotten is that a sub-
stantial proportion of the older population remains free
of disease and does not even use prescription medication.
It is not surprising then that this heterogeneity in health
status, coupled with heterogeneity of socioeconomic
status and social factors, translates into heterogeneity in
functional status.

Functional Status: More Differences
Than Expected

The frailest older persons have been the major focus of
epidemiologic studies of aging. This group is both the
most vulnerable and also the most costly in terms of
expenses related to long-term care, medical illness, and
medication expenditures. However, it has become clear
the frail elderly represent a relatively small proportion 
of those age 65 and older. A major contribution of epi-
demiology of aging has been the characterization of the
heterogeneity of function in the older population, includ-
ing the course of disability trajectories and a nascent
understanding of factors contributing to these trajecto-
ries. In addition, recent studies have emphasized under-

The growing numbers of older people and the implica-
tions for the health care system, including higher costs of
inpatient and outpatient treatments, drugs, and physician
care, are inescapable in geriatric medicine. What is the 
relevance of epidemiology to these issues?

Generally defined, epidemiology is the “science which
investigates the causes and control of . . . disease in a com-
munity.”1 However, epidemiology, more specifically, is a
methodology by which patterns of risk factors, health
behaviors, and environmental and genetic factors are sys-
tematically studied for their impact on health outcomes.
Application of this methodology to problems of aging has
proven useful not only in understanding the relationship
of factors contributing to disease but also in gaining
insights into the potential age-related biologic processes
that underlie these relationships and in defining how
these processes are modifiable. This chapter presents an
overview of some of the lessons learned from application
of epidemiologic methods to problems of old age, high-
lighting illustrative advances in recognition and treat-
ment of hypertension and new strategies to prevent hip
fractures.

The Aging Population

In 2000, there were an estimated 35 million people aged
65 years or older, and this number will increase to 70
million by 2030. The proportion of persons older than age
85 will grow and, if current projections hold, this popula-
tion will also be increasingly female, with relatively
greater numbers of Hispanics and African-Americans.
Life expectancy in old age continues to increase, and
death rates for heart disease and stroke continue to
decline while deaths from cancer are slightly increasing.2

Older Americans continue to be more affluent than 
previous generations and less dependent on Social 
Security for exclusive income support. This situation will
continue to be true in the future, reflecting the demo-
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standing how even the most disabled preserve social
integrity and provide context in their lives.

In terms of the range of disability in the older popula-
tion, data suggest that, even accounting for those who are
institutionalized or have severe enough disability prob-
lems to have difficulty with an activity essential for daily
living, only approximately 17% of the population over
age 65 have some disability. Furthermore, data from
repeated waves of national surveys suggest that this pro-
portion is declining over time.5 Even more important,
among those age 80 and older, there is a substantial pro-
portion, upwards of a fifth of both men and women, who
not only report no difficulty with activities of daily living,
but also report that they are fully independent, including
meeting criteria established by Nagi for being able to
work full-time.6 Thus, although the very disabled elderly
are most visible in institutions and health care facilities
and as users of health care resources, the range of 
capacities across the spectrum of aging is very large.

These differences have been highlighted by a number
of studies targeted to identification of this heterogeneity
and to examination of some of the earliest factors con-
tributing to functional decline. These studies have identi-
fied new ways to measure disability, including using a
wider range of reported items to cover the entire spec-
trum of function, especially among those with no limita-
tions in activities of daily life; these include drawing on
Nagi items to examine mobility-related problems and
questions regarding ease of performance or change in
performance.7 Objective measures involving timed tasks
mirroring clinical assessments of daily life tasks have
been used to augment the self-report and to provide
measures that facilitate comparisons of populations.8

These measures, analogous to mental status testing, draw
on simple tasks basic to a standard neurologic examina-
tion but refined and standardized to be administered and
scored by nonmedical personnel. Both sets of measures
augment approaches specifically targeted to establishing
need for supportive services by self-report of simple,
necessary activities of daily living.

Epidemiologic and clinical studies have shown that
much of disability reflects a failure of compensatory
mechanisms either on an organ-specific physiologic basis,
as in the case of congestive failure, pulmonary disease, or
renal disease, or on a societal level, where the capacity of
the person to be maintained in independent living may
be compromised by a lack of ability to obtain the basic
necessities of life. Disability trajectories also may reflect
the underlying severity of factors contributing to func-
tional decline. Catastrophic disability is associated with
irreparable organ failure that cannot be compensated, for
instance, from a stroke, whereas progressive disability
tends to occur with small decrements which, cumulatively
over time, result in failure of compensation, although
each insult alone might not result in disability.9 Further-

more, in the case of progressive disability, deficits that are
quite profound may not be recognizable for some time
because individuals may successfully adjust to their
deficits either by altering what they do or by altering the
manner in which they perform necessary life tasks so 
that they can continue to function, albeit in a different
manner.10 Last, we have also begun to recognize that dis-
ability in one area of function, such as physical function,
may not be accompanied by disability in another area of
function, such as cognitive or social. For instance, epi-
demiologists have recently described the phenomenon 
of emotional vitality, identifying the preserved quality of
life experienced by severely disabled older women who
continue to maintain an active and supportive social
network.11 Religion and religiosity may play a role in this
area as well,12 although social vitality may exist quite
apart from the religious community.

Thus, a major contribution of population epidemiology
has been to identify the heterogeneity within the older
population—developing methods to allow evaluation of
the prevalence and causes of disability and to address the
question of how people age differently, how aging reflects
both biology and life events, and how older people main-
tain and consolidate their level of independence in the
face of major challenges to mind, body, and spirit. These
efforts continue to help in identification of new risk
factors for disease that will help to further limit loss 
of independence in old age and in the formulation of 
preventive interventions appropriate for each level of
functioning in old age.

How Heterogeneity Affects Our View
of Age-Related Changes and Risk

Epidemiologic tools have been also useful in develop-
ment of a fundamental principle of gerontologic research:
that longitudinal age-related changes are exaggerated by
using cross-sectional populations.13 Because of the diffi-
culty of performing longitudinal studies across the entire
life span, a number of different approaches have been
used in studies of age-related changes. The easiest type
of study to perform to assess age-related trends involved
identification of groups of individuals of different ages,
measuring the trait of interest in each of these groups.
The results, comparing the older age groups with the
youngest group participating, were considered in indica-
tive of “normal” trends with age. A number of problems
were identified with this approach. There were secular
factors that could distort “age” trends, that is, a decrease
in cholesterol following major health education cam-
paigns regarding the risks associated with cholesterol.14

Cohort factors that might change from one generation to
another could confound observed patterns. For instance,



although height does decrease with age, this effect is
exaggerated if one looks across successive generations
because more recent generations enjoy better nutrition
and health, which translates into taller maximal heights.15

Younger individuals have at least two reasons for 
taller heights. Their generation grew to taller maximal
heights because of better nutrition, and they have not yet
suffered age-associated height loss, effects that may be 
difficult to separate. Similar issues are seen for cognitive
function, where declines with age are exaggerated by
better educational status associated with better test per-
formance in more recent generations.16 Other investi-
gators identified preagonal patterns affecting the data.
For instance, in the years before death, even in seemingly
healthier older people, cognitive performance was lower
or slower than in those who were likely to survive the
same period of time.17

Even among well-screened volunteers, groups of sub-
jects of different ages were likely to vary by health status,
and the trajectories of longitudinal trends might differ
reflecting patterns of lifelong contributing factors. For
instance, mean creatinine clearance declines with age
when comparing subjects of different ages who have been
similarly screened. However, at least part of this effect is
secondary to the fact that renal function reflects lifelong
health factors such as ambient blood pressure. Data from
the Baltimore Longitudinal Study of Aging demonstrated
that there is little change in renal function among those
who have been stable normotensives, whereas among
those with poorly controlled hypertension, the trajectory
of decline in renal function was very steep.18 Among
people in each age group, the proportion with under-
lying factors that would contribute to decline in kidney
function increases with age, and therefore the mean 
creatinine clearance appears to markedly decline with
“normal” aging. As with renal function, once all these
issues were taken into account, many changes in function
with age were noted to be much smaller than suggested
by either the cross-sectional data or by methodologically
poor longitudinal studies.

A second major issue with regard to risk assessment
follows from these studies. As the population ages, the
proportion of individuals with subclinical illness that
could affect the status of other health markers increases.
This factor has led to a series of paradoxical findings in
elderly populations that have confused efforts to counsel
older individuals regarding weight, cholesterol, and other
health behaviors and risk factors important in younger
populations. For instance, studies of weight and mortal-
ity in old age have shown no risk, an increased risk with
thinness, an increased risk with heavier weight, and a 
protective effect of heavier weight, especially in the
oldest-old.19–21 Although it is biologically plausible that
the relationship of weight to mortality could change with
age, these disparate findings may also reflects shifts in

weight that occur with age. People in the developed
world tend to gain weight over their lifetime, so that by
late middle age there are few individuals who have been
thin throughout most of life. In old age, many people lose
weight, either directly because of illness or to ameliorate
weight-related risk, and therefore their thinness reflects
risk secondary to poor health.22 Thus, most thin older
people have not been thin throughout life but rather 
have become thin in old age. It is hardly surprising then
that this group has an increased risk of mortality that
approaches and may even surpass that of the heavier
population. Among heavy older persons, most have also
not been heavy all throughout their lives but have gained
weight in late middle age. This group may have lower risk
of mortality secondary reflecting their midlife weight.
Consideration of lifelong patterns of risk factors may
help to clarify the results of relationships based on a one-
point-in-time measurement. This life-course approach,
another contribution of epidemiology to aging research,
may identify whether the pathophysiology of disease
really does differ in old age or whether age-related
changes merely obscure a consistent biologic pattern.

Contributions of Epidemiology to
Clinical Practice: Hypertension 
Control in Old Age 

Epidemiology has also been important in the “medical-
ization” of processes previously thought to be a part of
normal aging, with conditions once accepted as normal
now being identified as associated with risk or as disease
states. This reclassification from “normal” to “disease”
has allowed formulation of methods of prevention or
treatment. Among these conditions is cognitive impair-
ment. Over time, the definition of acceptable cognitive
loss with age has become substantially narrower as
researchers investigate patterns of cognitive function and
risk factors for change. As more “normal aging” becomes
understood to represent pathology secondary to disease,
health-related behaviors, or environmental factors that
change with age, efforts to delineate causal factors
increase in parallel with efforts to remediate the 
condition.

One important example, one of the major successes of
aging research, is the recognition and treatment of hyper-
tension, particularly isolated systolic hypertension. As
recently as 30 years ago, it was still believed that devel-
opment of systolic hypertension in old age was “natural”
process stemming from atherosclerosis.23 Autoregulation
of cerebral blood flow that reflected hypertension sug-
gested that older people required a “higher head of
steam” to perfuse the brain.24 Efforts to treat hyperten-
sion, particularly isolated systolic hypertension, were 
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postulated as not only unlikely to benefit the patient but
potentially contributing to risk. These theories did not
yield easily to data. Studies began to demonstrate that
systolic blood pressure tended to increase later in life and
that this increase might represent a distinct physiologic
process from diastolic hypertension.25 Although cross-
sectional and longitudinal studies showed that blood
pressure tended to increase with age in most populations,
studies from isolated populations such as lifetime resi-
dents of mental hospitals showed that blood pressure did
not increase very much at all over the life span.26 These
studies called into question whether blood pressure rise
with age should be considered as an inevitable conse-
quence of aging. Studies of the outcomes of systolic
hypertension demonstrated that this was not a benign
condition, but rather, whether in combination with dias-
tolic hypertension or when isolated, resulted in increased
risk of stroke and coronary heart disease.27,28 Thus, studies
of blood pressure change with age showed that these
changes were not “normal” with age and that hyperten-
sion carried an increased risk of poor health outcomes.

However, demonstration of the poor health risks asso-
ciated with systolic hypertension was not enough. Clini-
cal trials were needed to demonstrate that there was 
a benefit to treatment in terms of reduction of risk of 
cardiovascular complications. The first clinical trials for
hypertension did not really address the issue of treatment
of systolic hypertension; in fact, the clinical trials focused
primarily on diastolic blood pressure, the most common
type of elevated blood pressure in middle-aged indi-
viduals.29 Even the gradual recognition that treatment 
of diastolic blood pressure often resulted in lowering of
systolic blood pressure was not believed to clearly
address the question of whether older persons with iso-
lated systolic hypertension should be treated aggressively
to lower blood pressure.

Several major clinical trials were undertaken to
address the issue of hypertension in old age. The first was
the European Isolated Systolic Hypertension Study,
which enrolled 840 older persons in 11 countries through-
out Europe.30 In the United States, the Systolic Hyper-
tension in the Elderly Program (SHEP) was established,
enrolling 4736 persons in a complicated protocol that
involved screening thousands of participants.31 Both
studies demonstrated conclusively that treatment of sys-
tolic hypertension resulted in lower mortality and car-
diovascular morbidity in the elderly, and these results
were supported by additional studies.32,33 Even with a
much more limited group of medications than is available
today, blood pressure could be treated safely, effectively,
and cheaply using a stepped protocol in older persons.

These studies established important principles for
research in aging. First, age-related changes that were so
common as to seem “normal” can carry risk. Second,
medical conditions in the elderly could be successfully

treated to alter the course of health outcomes associated
with these conditions. Thus, even in older persons, pre-
vention is important. Third, older persons could be
recruited successfully to participate in clinical trials; they
would comply with the treatments and provide analyz-
able data that could help to guide clinical reommenda-
tions for other older persons. This realization established
the viability of clinical trials in old age; however, even
today there remain major barriers to the participation of
older persons in clinical trials, primarily based on mis-
conceptions about the compliance of older persons in the
trials. Last, results from trials of conditions common in
old age could provide important information about the
biology of disease in old age and the causes of these con-
ditions and, if not the reversibility of biologic effects, at
least the prevention of secondary outcomes.

Population epidemiology continues to provide new
information on hypertension risk and the benefits of
treatment that could be very important in old age.
Although the role of hypertension in cardiovascular
disease has been appreciated for some time, the potential
contribution of hypertension to other conditions is only
beginning to be understood. For instance, recent data on
population-based magnetic resonance imaging studies of
the brain have suggested that hypertension may make a
major contribution to risk of small silent brain infarctions
that may contribute to cognitive decline34 and that treat-
ment of hypertension can lower risk of congestive heart
failure.35 Other data suggest that even apart from risk of
stroke, hypertension in midlife may contribute to cogni-
tive decline in old age.36 This area continues to be one of
active research.

Epidemiology and the Geriatric
Perspective on Hip Fracture

Epidemiology of aging has contributed a novel perspec-
tive on how to attack the problem of fracture risk in
osteoporosis. Osteoporosis and associated risk of fracture
is a major health problem for both elderly men and
women.37 There have been major improvements in
understanding of the best techniques and timing for
surgery, but outcomes associated with hip fracture are
still poor. Risk of mortality in the 6 months postfracture
remain high, and odds of full recovery of function are low.

The medical community has gained remarkably in
terms of understanding osteoporsis and risk of fracture
from clinical research, population studies, and clinical
trials targeting osteoporosis and fracture-associated risk.
In the course of these studies, a perspective on fracture
has emerged that gives weight to both the classical
endocrinologic perspective of hormones determining
osteoporotic risk and the geriatric perspective, which 



suggests that factors associated with frailty and increased
risk of falling contribute to fracture risk as well. The
benefit has been a comprehensive and integrated
approach to fracture prevention.

By the mid-1980s, the role of estrogen decline in
women contributing to bone loss was well established.
Patterns of change in bone mineral relating to periods of
hormonal change over the lifetime had been identified
and a threshold for risk of osteoporotic fracture estab-
lished.38 The primary goal of therapy was to boost women
over the fracture threshold so long as possible, with
manipulations targeted to increasing peak bone mass and
reducing bone loss at critical periods, such as during the
perimenopausal period.39

During this same period, a group of geriatricians and
general internists began to question whether bone mass
alone was the key to the entire risk of fracture. Equally,
if not more important, were risk factors that contributed
to the fall leading to fracture. Early studies identified
those at risk of falling and demonstrated some overlap
with known risk factors for fracture.40 These studies also
established methodologies that could be used to track the
frequency and severity of falls in population studies to
better prospectively establish the role of falling in rela-
tion to risk of fracture.

At the same time, techniques were developed that
allowed the measurement of bone mineral density in
populations, and several studies were initiated that incor-
porated a holistic overview of putative risk factors for
fracture. The largest of these, the Study of Osteoporotic
Fractures, established that bone mineral density and falls
were both risk factors for fracture. Furthermore, risk
factors contributing to both lower bone mineral density,
such as smoking, and risk factors contributing to risk of
falling, such as reduced vision and strength, also con-
tributed to risk of fracture.41 Thus, new avenues for inter-
vention to reduce risk of fracture were identified.

Subsequent clinical trials have addressed the potential
modifiability of each of these factors. Tinetti and col-
leagues identified that risk of falling was modifiable by
testing an algorithmic approach to diagnosis and inter-
vention of risk factors for falling.42 In addition, Tinetti
contributed seminal work defining that the risk factors
for falling could be used to identify those most at risk and
therefore most likely to benefit from intervention and
that the interventions might differ depending on the func-
tional status of the older person.43,44 Interventions needed
to prevent fracture needed to account for the hetero-
geneity in the at-risk population, as the goal was to
prevent fractures without increasing fear of falling, which
could itself lead to decline in functional independence.

Clinical trials have also provided a number of inter-
ventions to modify bone mineral. The Fracture Interven-
tion Trial established the efficacy of alendronate first in
prevention of vertebral fractures and later for hip frac-

ture.45 Other more specific estrogen agonists, such as
raloxifene, have also been identified as useful to prevent
osteoporotic bone loss.46 Most surprising, however, have
been the clinical trials of estrogen. Although a staple of
therapy for osteoporosis for years, estrogen had not been
tested in a randomized clinical trial. Potential biases
related to the characteristics of women given estrogen
therapy in clinical practice, including the fact that these
women were often thinner and healthier than other
women, raised questions about whether this therapy
would prove as efficacious when tested in a randomly
assigned population. The Women’s Health Initiative, a
multioutcome trial of estrogen use as protective for hip
fracture and heart disease and enhancing the risk of
breast cancer, is now underway.47 Surprisingly, the only
finding thus far is a modest increase in risk of cardiovas-
cular deaths in the first several years of the study. This
finding, plus options now available with other medica-
tions, have opened the questin of whether estrogen is the
first-line treatment for osteoporosis.

A third potential avenue for prevention of fractures 
is dietary supplementation with calcium, also part of 
the Women’s Health Initiative. In addition, following the
observation that older men are experiencing a major
increase in the numbers of fractures, a large population-
based study has been initiated to further understand risk
factors for fracture in older men, which is likely to add to
the already large list of factors that contribute to fracture.

Summing Up

Thus, epidemiologic methods have contributed to a
complex and dynamic understanding of risk of disease in
old age, identifying factors that are related to “classical”
medical disciplines, such as endocrinology, but also a host
of new risk factors that could be regarded as “geriatric.”
These latter risk factors tend to be more holistic in that
they relate not to one organ system specifically, but iden-
tify how even small deficits in multiple organ systems can
contribute to risk of poor health outcomes in old age.

The tools and principles of epidemiology have had an
important impact on our view of the capabilities and het-
erogeneity of the older population, on the differentiation
of disease from normal aging, on a life-course perspec-
tive for risk, and on the types of interventions available
to contend with the problems of old age. Many of these
contributions have been incorporated in a variety of 
evidence-based practice guidelines, and the possibilities
for the future are bright. Epidemiology can be an impor-
tant tool to help researchers who study the problems of
old age to learn more about the range of health, social,
and psychologic problems of the elderly, to identify new
avenues for intervention and to test these interventions,
and to adapt the interventions to the practical realities of
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growing old. In this way, epidemiologic method can func-
tion as an important adjunct in the mission of promoting
independence and providing evidence-based health care
for older people.
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6
Psychosocial Influences on Health in Later Life
Elizabeth C. Clipp and Karen E. Steinhauser

resources, factors likely to influence the future func-
tioning and disability management of the patient in the
community.

Now considered the optimal standard of care, a sys-
tematic approach to comprehensive geriatric assessment
attends to multiple personal domains, including but not
limited to physical health, mental health, function,
and social situation. This scope of inquiry is significantly
broader than other medical specialities and makes 
performing comprehensive assessment a formidable 
task within the shorter encounter time frames of most
managed care environments. Although early, single-site
studies of this approach showed impact on survival and
improved functional outcomes, more recent randomized
controlled trials have shown little impact on survival 
but do show benefits in functional outcomes.1,2 Tension
between managed care time constraints, the geriatrician’s
need to integrate multiple data sources, and the potential
benefits of applying comprehensive assessment to func-
tionally compromised patients gives rise to two questions.
First, what psychosocial aspects of aging are most likely
to affect clinical outcomes? And second, how can geria-
tricians efficiently capture these data in standard clinical
encounters?

The clinical focus of this chapter necessitates the omis-
sion of many of the more traditional topics usually 
associated with the psychological aspects of aging (e.g.,
personality, behavioral processes, memory, learning, per-
ception) and social aspects of aging (e.g., demographic
patterns, social structure, housing and living arrange-
ments, work and retirement, economic status). Readers
interested in comprehensive reviews on such topics are
referred to the recently released fifth editions of the
Handbook of the Psychology of Aging and the Handbook
of Aging and the Social Sciences, 2001.3,4

This chapter identifies seven key psychosocial domains
that should be part of the geriatrician’s perspective:
gender, ethnicity and class; historical influences (i.e.,
military experience); social relationships; spirituality;

Geriatricians face an enormous intellectual and personal
challenge in understanding the interactive complexi-
ties—physical, psychosocial, functional, and spiritual—of
caring for elderly patients. Successful geriatric assess-
ment and treatment depend not only on recognition 
of pathology but, perhaps more importantly, on under-
standing how such pathology relates to the “whole
person.”

The interactive complexities of geriatric medicine 
have led geriatricians to consider relatively unique care
approaches, most notably the multidisciplinary approach,
which utilizes expertise from a number of disciplines in
the care of older adults. It is the geriatrician’s challenge
to move beyond medical opinion and integrate the obser-
vations of multidisciplinary team members before imple-
menting an overall plan of care. Equally important to the
recognition of pathologic processes in geriatrics is the
impact of disease on function. As such, the practice of
multidimensional geriatric assessment focuses heavily on
the social, psychologic, and environmental factors that
influence function, such as the elderly patient’s social
milieu.

Several key observations in geriatrics highlight the
links between psychosocial factors and patient function-
ing. First, psychosocial and cultural factors influence dif-
ferences in illness behavior between older and younger
patients. Second, these differences in illness behav-
ior interact with age-related physiologic organ change
leading to delayed or altered disease presentation and
multiple concurrent pathology. Third, variation in disease
presentation and comorbidity profiles gives rise to dif-
ferent trajectories of recovery and clinical outcomes.
These observations anticipated the introduction of “non-
medical supports” as important to geriatricians’ goals of
maintaining and improving patient outcomes. Geriatric
assessment often includes patients’ emotional tone and
lifelong habits. In some settings, teams expand the social
history component in geriatric assessment to include
social interaction, support systems, and community
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caregiving; elder mistreatment; and successful aging. This
list is by no means exhaustive, but rather offers an initial
framework for assessment. We present the proposed
mechanisms linking these domains to health in later life
and conclude with a set of probes that may be used by
practicing geriatricians to capture these key psychosocial
domains in everyday practice.

The Role of Gender, Ethnicity,
and Class

It has long been known that one’s position in society
—being female or male, richer or poorer, African-
American, Caucasian, or Latino—is strongly associated
with different levels of health and illness. Beyond differ-
ences in physiology, individuals live in psychosocial envi-
ronments in which health is either enhanced or put at
risk. Gender, ethnicity, and socioeconomic status or class
are three predominant features of these contexts.

What accounts for these predictable differences in
health outcomes? A variety of explanations have been
proposed.5,6 Demographic categories may function as
proxies for inherent physiologic disparities between
various population subgroups. Alternatively, demograph-
ics may be proxies for other social factors. First,each social
location category offers different access to health care.
Second, differential socialization affects health behaviors.
For example, poorer individuals may be more likely to
smoke; men are less likely to formally report health prob-
lems; women have higher rates of health care utiliza-
tion; and persons experiencing discrimination may be less
likely to trust physicians of other ethnicities, which may
reduce both utilization and compliance. Third, social loca-
tion may produce varying levels of stress that increase sus-
ceptibility to disease. For example,poorer individuals may
live in more toxic, crowded, or hazardous environments.
Finally, physicians may treat individuals differently on 
the basis of gender, ethnicity, or class. There are well-
documented examples of minorities receiving different
cardiac care when presenting the same symptoms as 
Caucasian patients.7 No one explanation is sufficient.
Rather, clinicians should be aware of the variety of causal
processes—physiologic, psychosocial, environmental—
that impact health or contribute to illness.

We offer here a brief general overview of some 
evidence-based differences in health associated with
gender, ethnicity, and socioeconomic status that may be
useful in the clinical encounter, highlighting differences
in general patterns of chronic disease, functional impair-
ment, self-rated health, depressive symptoms, psychologic
distress, and mortality. At the end of each subsection, we
direct the reader to full reviews, but offer summaries of
those reviews.

Gender

For most health indicators, except mortality, women have
poorer health than men. Older women report more
chronic disease; however, as compared to men, those ill-
nesses generally are less serious or catastrophic.8 Women
show higher prevalence of functional impairment than
men, but there are no gender differences in incidence.
This discrepancy is most likely caused by earlier onset
and increased longevity for women. Perception of one’s
own health, or self-reported health, is lower for women
than men. However, one study shows a gender and age
interaction, whereby gender differences in self-rated
health are greatest among young adults and least during
old age. Studies show that the onset of depression is more
common in younger women than among younger men
but equally common in men and women at older ages.9

Race and Ethnicity

Chronic diseases are more prevalent among older
African-Americans. Functional decline, according to
most studies, is also greater among African-Americans;
Latino functional status falls between that of African-
Americans and Caucasian older adults. However,
research has shown a crossover among the oldest-old,
where African-Americans over 85 function at higher
levels than whites. It has been hypothesized that 
this crossover represents a “hardiness factor,” whereby
because African-Americans are at higher risk for mor-
tality and morbidity for the majority of the life course,
those who survive to 85 represent a select group in terms
of function. African-Americans over 75 have lower mor-
tality than Caucasian older adults. As such, these results
represent not an elevated functional status enjoyed 
by older African-Americans, but rather a remarkable
selection effect from a lifetime of poorer health risk.10

Research shows no differences in self-rated health or
depressive symptoms among older African-American
and Caucasian adults.9,10

Some have proposed a double-jeopardy hypothesis 
in that being African-American and older gives double
risk for adverse health consequences. Evidence does 
not support this. However, leading health and ethnicity
researchers suggest this hypothesis remains an important
part of the theoretical landscape by emphasizing the
racial disparity in health outcomes throughout most of
the life course.10

Social Class or Socioeconomic Status

Research shows that, in general, lower socioeconomic
status (SES) is related to increased mortality and dis-
proportionate impairment from major diseases, such 
as cardiovascular disease, diabetes, and cancer.10 Socio-



economic status is measured in several ways, including
education, occupation, and income; conclusions about the
effects of SES on health are often dependent on the 
particular indicator used. Higher levels of education are
significantly related to lower prevalence of chronic ill-
ness, lower functional impairment, and higher self-rated
health. Lower income has been found to predict func-
tional decline among men but not women. Both income
and education are inversely related to depressive symp-
toms. However, SES interacts with ethnicity for this
health outcome, such that among highly educated 
individuals, African-Americans report fewer depressive
symptoms and, among lower-education adults, African-
Americans report more depressive symptoms. Evidence
is not convincing regarding the relationship between SES
and depressive disorders.9

Socioeconomic status also can mediate the relationship
between social factors and health. Education and income
have been shown to partially explain functional status
differences among blacks and whites and fully explain 
the relationship between gender and functional decline.
These findings suggest that if women had equal socio-
economic resources, they would attain higher functional
levels than men. Similarly, data show that SES explains
gender differences in self-rated health. Finally, the influ-
ence of socioeconomic status on health varies across the
life course with differences small in childhood, increasing
in middle age, and decreasing again in later life. The 
lessening effects of SES in late adulthood are hypothe-
sized to be related to policies, such as Medicare, that are
aimed at increasing population-wide access to health care
resources.9,10

Physician–Patient Relationship 
and Health

Some discrepancies in health outcomes are associated
with ethnic and gender differences between patients and
physicians. For example, evidence suggests that gender
and ethnicity do influence patient–physician communica-
tion and patient decision making.11 In particular, minor-
ity patients and those with lower education report less
participation with their physicians; women report more
participation, receive more information, and ask more
questions. Female physicians have been rated as having
a higher participatory style and empathy, which is associ-
ated with higher patient satisfaction and lower rates of
malpractice. These differences may be due to perceived
stereotypes, a lack of understanding of cultural differ-
ences in disease models, and lack of awareness regarding
difference expectation among those with lower educa-
tion, health literacy, or health care autonomy.11 Some 
clinician-researchers recommend that physicians may

work to develop their own communication skills, as well
as empower patients to increase participation. Further-
more, acquiring “cultural competence” may improve
interaction. That competence is developed with three
components: knowledge of variation in health-related
beliefs and values, disease incidence and prevalence, and
differential treatment efficacy.11

Time

It is important to emphasize the role of time in predict-
ing health. Much of gerontologic research focuses on 
documenting age differences in health. However, we are
less clear about the underlying causal processes and
whether measurable health differences are age related,
age dependent, or time dependent. For example, are the
differences we see in older adults the result of an age-
dependent process, whereby after 80 years of life, organ-
isms generally function in a relatively predictable way?
Or are the observed health differences the result of his-
torical effects, such as the long-term effects of military
experience? An entire group or cohort not permitted 
to attend public school may express the effects of lower
education across a lifetime. In fact, no reductionist ex-
planation is sufficient. Individuals, with their unique
physiology, move across the life course and through 
historical time being shaped by and, in turn, shaping 
their world. Identification of the source of idiosyncrasy
apparent in old age is multifaceted and presents re-
searchers with a conundrum, frequently referenced as 
the age–period–cohort issue in gerontology. Its resolu-
tion will appear only as we accrue longitudinal health
outcome data on multiple generations across long
periods of time that permit us to test the effects of age,
controlling for time and generational influences. Until
such data are available, clinicians may be reminded of the
fluidity of aging processes; aging today will be different
from aging tomorrow. A clear example of a cohort or his-
torical effect present in many geriatric patients today is
that of military experience.

Historical Influences: The Example of
Military Experience

It is well recognized that the entire American population
is aging but infrequently acknowledged that the increase
of elderly U.S. veterans is even more rapid. Specifically,
the number of veterans over age 65 peaked in 2000 at 9
million, making them a majority proportion (63%) of 
all elderly males in the United States. It is therefore
highly likely that currently practicing geriatricians will
encounter substantial numbers of older male veterans in
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their practices. How does former military experience
influence health in later life? Why is knowledge of
veteran status important in geriatric assessment?

The majority of studies linking military experience,
especially combat exposure, to war and postwar health
have concentrated on emotional manifestations, such as
psychiatric syndromes and posttraumatic stress disorder
(PTSD). Research also has explored veteran postwar and
longer-term health trajectories and somatic indicators of
war stress, but postwar and long-term pathogenesis (e.g.,
cardiovascular disease, cancer) has been neglected. Little
attention has been given to military experience in the
development of health risk factors, and virtually nothing
is known about the military precursors of postwar mor-
tality. One model emerging in the behavioral medicine
literature that explores potential relationships among
war stress, disease risk, and mortality focuses on me-
chanisms linked to coronary artery disease (CAD),
the impairment of immunocompetence, and health risk
behaviors. Unfortunately, little work has applied these
models to long periods of the life span, as between mili-
tary service in the twenties and later-life health.

An extensive recent literature now links psychosocial
factors (e.g., acute and chronic stress), social isolation,
and character traits (e.g., hopelessness) to the pathogen-
esis of CAD.12 For each of these factors, behavioral 
and physiologic mechanisms are implicated in the dis-
ease process. Behavioral mechanisms suggest that cer-
tain factors (e.g., social isolation) influence the extent to
which individuals engage in high-risk behaviors (e.g., con-
suming high-fat foods, problem drinking, and smoking)
that promote CAD. Physiologic mechanisms oper-
ate between acute psychologic stress and sympathetic
nervous system hyperresponsivity. In the example of
social isolation, studies suggest a relationship between
lower levels of social support and higher resting heart
rates, which suggest altered autonomic arousal.13 Blood
pressure and cardiovascular responses to stress also 
may be attenuated by the presence of social support.14,15

Our earlier work on the social dislocation hypothe-
sis suggested that men who served overseas, leaving 
behind families and careers, experienced adverse health
effects.16

War experiences also may engender persistent feelings
of hopelessness among aging veterans. In observational
studies, hopelessness has been linked to sudden death in
humans and prospectively to the development of carotid
atherosclerosis and CAD.14,17,18 Recent studies using a
multi-item measure of fatigue, irritability, and demor-
alized feelings, termed “vital exhaustion,” show that 
this symptom triad significantly predicts future CAD or
cardiac events in both healthy and CAD populations.19–21

Early observations of combat exhaustion, indicated by
persistent fatigue, irritability, and feelings of inadequacy

led to decades of military studies and clinical case reports
of “vital exhaustion” that marked many veterans’ lives
initially and in the longer term (e.g., shell shock, combat
neurosis, battle fatigue, Vietnam syndrome, and, more
recently, PTSD). In addition, hostility, an individual
attribute and major element of the type A behavior
pattern, also has been implicated in the development of
CAD.12

A CAD model thus links the heightened arousal of war
stress to cardiovascular reactivity and an array of other
CAD symptoms, including an elevated resting heart rate
and hypertension, as well as damaged arteries.22 Exces-
sive cardiovascular arousals can, over time, promote
damaged arteries through mechanical injury of the arte-
rial endothelium.23 Cardiovascular reactivity refers to the
duration and magnitude of cardiovascular response to
acute stress or change. The greater such reactivity, the
greater the CAD risk, as in the prediction of problematic
blood pressure.

More specifically, war experiences constitute acute 
and sometimes chronic levels of stress that stimulate the
sympathetic nervous system, leading to a variety of 
physiologic effects (e.g., heart rate and blood pressure
stimulation, direct effects on coronary vascular endo-
thelium). Known clinical consequences of these effects
include myocardial ischemia, arrhythmias, more vulnera-
ble vessel plaques, and hemostatic changes. According to
Rozanski and colleagues, these changes position the indi-
vidual for the development of acute myocardial infarc-
tion and sudden cardiac death.12 Combat veterans may
thus become increasingly more vulnerable and reactive
in cardiovascular symptoms to change and stress as they
age.

Finally, war stress has probable consequences for
immune system impairments through a complex set of
hormonal and neural pathways.24 The biobehavioral path-
ways described in the CAD model also could act on 
the cellular and molecular biology of the monocyte–
macrophage system to promote arterial lesions that com-
promise the immune system’s ability to disable malignant
cells.25 Although the immune system is clearly responsive
to changing behaviors and moods, and trauma studies
postulate a weakening of previously adequate defenses
with age, it is unclear at this time whether altered immune
function influences aging changes that can be linked to
disease vulnerability.

Given the substantial proportion of veterans in the
elderly population and the potential links between war
stress and health, veteran status should be ascertained on
all geriatric patients. If indicated, patients should be
referred for assessment and treatment of posttraumatic
stress disorder (PTSD). Even in the absence of formally
diagnosed PTSD, current research suggests that military
experience can constitute a form of chronic stress that



may be associated with deleterious physiologic processes,
including hyperarousal or compromised immune func-
tion continuing into old age.

Social Relationships

Military experience illustrates the powerful influence of
earlier stress and social dislocation on lifelong risk of
illness. The corollary also has received considerable
attention, in that health has been shown to be related to
one’s degree of connectedness or one’s social relation-
ships. Research has shown that multiple roles are related
to better health, lower functional impairment, and mul-
tiple indicators of physical illness and symptoms. For
example, unmarried and socially isolated individuals are
at risk for higher mortality and morbidity, including
tuberculosis, accidents, and psychiatric disorders.5,9

For decades, much of the research on social relation-
ships documented patterns of greater and lesser health
and illness associated with social relationships. More
recently, researchers are exploring the underlying mech-
anisms linking social ties and health. Do social relation-
ships prevent people from becoming ill? Do they help in
recovery from illness? Do social relationships foster
health by improving a sense of meaning or coherence in
an individual’s life, by promoting healthy behaviors, or
perhaps by neuroendocrine response?

Evidence began to accumulate in the 1970s, when
researchers such as Cassel and Cobb and Berkman and
Syme pioneered the notion that social relationships 
were protective.5,26 Experimental and quasi-experimental
research showed that the presence of a familiar member
of the species could buffer the impact of experimentally
produced stress on ulcers, hypertension, and neurosis in
rats, mice, and others. In addition, it was shown to reduce
anxiety and physical arousal (via secretion of fatty acids)
in humans. Physical contact and the presence of others
were shown to modulate cardiovascular activity and 
reactivity in general and stressful contexts. Handling
reduced the arteriosclerotic impact of high-fat diets in
rats. Bovard proposed a psychophysiologic theory sug-
gesting social relationships, mediated through the amyg-
dala, activated the anterior hypothalmic zone and, hence,
secretion of adrenocorticotropic hormone, cortisol,
catecholamines, and associated sympathetic autonomic 
activity.27

Similar to socioeconomic status, links between social
relationships and health outcomes vary depending on the
measurement of this social indicator. Researchers in this
tradition have focused particularly on the effects of two
types of connectedness: social integration (i.e., the degree
to which individuals have formed attachments to social
structure) and social support (i.e., the degree to which

individuals have formed attachments to other individu-
als). Examples of the former include role types, church
attendance, and participation in voluntary organizations.
The latter contains at least five dimensions: (1) the size
of an individual’s social network; (2) the type of support
they receive (e.g., emotional or tangible assistance); (3)
the source (friends or family); (4) the frequency of that
support; and (5) the perceived quality referred to as sub-
jective social support.28

Social integration, in the form of church attendance,
has been shown to be related to lower functional impair-
ment, better immune function, and reduced depressive
symptoms. Among older African-American men, it also
has been shown to decrease subsequent mortality. Par-
ticipation in voluntary organizations also is related to
lower mortality. Social support in the form of marriage
has been empirically linked to fewer depressive symp-
toms, decreased psychiatric disorders, and less functional
impairment. Some data suggest marriage is more pro-
tective against mental illness for Caucasians than for
African-Americans. Higher levels of subjective social
support have been related to lower functional impair-
ment, better self-rated health, fewer depressive symp-
toms, and more rapid recovery from depressive disorders.
There is no evidence, however, relating this support to
mortality.9

In general, the data on the influence of social support
on health have been mixed. However, based on the evi-
dence to date, leading researchers in the field offer three
conclusions. First, social support shows robust direct
effects on health outcomes. Second, the most powerful
component is subjective social support; “feeling” sup-
ported is more important for health than objective levels
of support received. Third, support from friends is more
strongly related to health outcomes than family support.9

It is hypothesized that the voluntary nature of friend
support may increase quality. Or friends, as peers, are
more likely to offer mutually appealing support.9

As researchers continue to identify the mechanisms
that link social relationships to health, clinicians should
proceed by recognizing the importance of their patients’
social integration and support and assess it as part of a
normal social history. One may ask what kinds of organ-
izations and activities are important to the patient. A
comprehensive assessment of a patient’s level of social
support should include questions regarding amount, fre-
quency, and kind of support. Gathering such information
does not require the physician to resolve support issues.
It does, however, offer a window into the social context
in which medications or other health regimens are pre-
scribed. If recommending dietary adjustments, increased
physical activity, or drug regimens, geriatricians should
consider the odds that such recommendations will be
taken based on the nature of elderly patients’ social rela-

6. Psychosocial Influences on Health in Later Life 57



58 E.C. Clipp and K.E. Steinhauser

tionships and support. Similarly, when patients are recov-
ering from illness or medical intervention, providers
should assess the nature of support that is in place.
Perhaps most importantly, physicians should ascertain
the extent to which their patients “feel” supported.

Spirituality and Health

One important form of social integration involves the
spiritual involvement and religious participation of older
patients. In recent years, the medical community has
become increasingly interested in the role that religion or
spirituality plays in the lives of patients. When patients
refer to their faith or spirituality, there are at least three
possible aspects of this experience: religion, religious par-
ticipation, and religiosity. Religion refers to attachment
to a formal organization, denomination, or set of formal
beliefs. Religious participation involves attendance, par-
ticularly its frequency, and is associated with the concept
of social integration. Religiosity refers to the personal or
intrinsic meaning associated with specific religious or
spiritual practices; it can be associated with coping.
Patients’ lives may include all, some, or none of these
components. Each is hypothesized to have a different
relationship to health and illness. In the next section, we
provide an overview of the most recent evidence linking
religion and spirituality with health.29

Onset of Illness

Research has shown significant relationships between
religion and a reduction in the onset of a variety of phys-
ical illnesses, including coronary disease and myocardial
infarction, emphysema, cirrhosis and other liver disease,
hypertension, and disability. Of the multiple dimensions
of religion, religious participation is the strongest pre-
dictor of prevention practices, longevity, and reduced 
mortality.29

Recovery from Illness

Research suggests religion can influence the trajectory of
illness. It is associated with better recovery patterns
among heart transplant patients, reduced risk of heart
attacks, reduced mortality among breast cancer patients,
increased tolerance of pain, and higher quality of life.
Religious coping is the dimension most strongly related
to recovery.29

Mental Health and Substance Abuse

Religious involvement has been shown to be associated
with reduced likelihood of anxiety disorders, depression,

and alcohol and drug abuse and dependence. It also is
associated with increased likelihood of recovery from
mental illness and substance abuse or dependence.
Religious participation is the dimension most strongly
associated with better mental health.29

Evidence linking religion to health and illness pro-
poses three possible mechanisms. First, many religions
encourage healthy behaviors. These differences also can
be seen between religious denominations. For example,
Mormons, Seventh Day Adventists, and members 
of other religions with strict behavioral prohibitions
around health, on average, are healthier and live longer.
Second, religious participation may offer a form of 
social support and thereby be associated with im-
proved health outcomes. Finally, although the studies
exploring the mechanisms of religious coping and health
are limited, research suggests religion may buffer the
effects of stress via an increased sense of coherence or
meaning.29

Although it is important to know the evidence regard-
ing religion and spirituality and health outcomes, a more
essential clinical question may be what patients want
from physicians in relation to their religion or spiritual-
ity. A number of recent studies document the over-
whelming importance of religion for patients, and most
suggest patients would like their physicians to acknowl-
edge its importance in their lives. Specifically, one inves-
tigation found that 77% of patients said physicians
should consider patient spiritual needs, 37% wanted their
physician to discuss religious beliefs with them more 
frequently, and 48% wanted their physician to pray with
them. Interestingly, 68% said their physician had never
discussed religious beliefs with them.30 In another study,
70% of patients said they would welcome the question,
“Do you have spiritual or religious beliefs that would
influence your medical decisions if you became gravely
ill?” The large majority of patients (84%) answered affir-
matively. However, only 15% recalled ever being asked
this.31

In one study, an overwhelming majority (more than
85%) of patients rated prayer and coming to peace with
God as an important component of end-of-life care; in
fact, patients ranked coming to peace with God as equal
in importance to freedom from pain.32 There was less con-
sensus, however, about the role of the physician regard-
ing patient spirituality issues: 50% agreed that they
wanted to discuss spiritual beliefs with their doctor, and
50% felt otherwise. These results reinforce the notion
that spirituality is a highly individual value; cues about its
expression must come from the patient. Furthermore,
these results imply that resolving the spiritual needs of
patients may not be the physician’s responsibility, but that
acknowledging the existence of such needs and making
appropriate referrals is a way of affirming the whole
person.



Caregiver Issues

Many elderly patients presenting to geriatricians for 
evaluation or follow-up are accompanied by their infor-
mal caregivers. These providers are most often related 
to the older patient, such as a spouse or adult child,
but also may be a close personal friend. Geriatricians
know that it would be impossible for many of their
elderly patients to function in noninstitutional settings,
were it not for this occasional or routine assistance.
Caregivers provide the critical support that compensates
for the older person’s limitations caused by chronic
illness, disability, or physical or mental frailty. Their 
dedication stems from deep commitments to their 
elderly loved ones and because the need for long-term
care exceeds formal services and public policy support.
Many elderly caregiving spouses take seriously their
marital vows, “til death do us part,” and adult child
providers tend to assume the caregiving role because of
desires to reciprocate help that their parents once gave
to them. In this section we describe the informal care-
givers that geriatricians should expect to meet in their
practices, what challenges they face as caregivers, the con-
sequences of meeting those challenges, and why geriatri-
cians should be aware of these informal providers
functioning.

Who are the caregivers? The National Academy on 
an Aging Society recently profiled elderly care recipients
and their informal caregivers using Wave 1 data from 
the NIA-funded study of Assets and Health Dynamics
Among the Oldest Old (AHEAD).33 From this, we learn
that some 8.5 million individuals over age 70 are impaired
in activities of daily living (ADLs; e.g., using the toilet,
eating) or instrumental activities of daily living (IADLs;
e.g., taking medications, making phone calls), such that
some level of assistance is necessary for them to function
in the community. By 2030, this number may be as high
as 21 million. For the practicing geriatrician, this trans-
lates to approximately two of five older patients in their
practices who need assistance with one or more of these
routine activities.

AHEAD data suggest that most caregivers are family
members (72%), the majority of which are adult children
(42%) and spouses (25%), and identifies significant
ethnic variation in typical caregiving arrangements. For
example, white elderly patients tend to receive help from
spouses, Hispanics from adult children, and blacks from
informal providers outside the family. Most of the care-
givers surveyed provide daily care; about 21% assist
several times a week. The large majority (80%) allocates
up to 5 h of assistance per day, and a small group, approx-
imately 7%, provides care 24 h a day.

Clearly caregiving can be and usually is time consum-
ing, labor intensive, and stressful. In shouldering this

burden, caregivers often experience substantial levels of
emotional distress and physical exhaustion. Caring for an
elderly individual with physical impairment involves
organizing ADLs and orchestrating medical and home
care arrangements. Caring for an elderly person with 
cognitive impairment requires this same organization of
ADLs and health services, plus additional burdens asso-
ciated with progressive memory loss, complex decisions
about health care, legal arrangements and finances, per-
sonal control and autonomy issues, challenging behavior
problems and communication deficits, and anticipatory
grief.

Overall, about 15% of caregivers in the AHEAD study
reported experiencing a physical or mental health
problem because of their caregiving responsibilities.
Among dementia caregivers, links have been found
between caregiving and anxiety and depression sympto-
matology, psychotropic drug use, lower ratings of self-
rated health, less optimum health-related behaviors 
such as getting enough exercise or sleep, and changes 
in immune function.34 Perhaps the most provocative
research to date, from a population-based cohort, sug-
gests that being an elderly spousal caregiver under
mental or emotional strain is an independent risk factor
for mortality.35

Clearly all caregivers, but especially those coping 
with progressive dementia disorders in their care recipi-
ents, constitute a vulnerable population at high risk 
for adverse health consequences, including death.
Geriatricians attempting to identify caregivers in their
practices that may be at risk for adverse health out-
comes are aided by two sets of caregiver characteristics
identified by Schulz.34 The first set includes characteris-
tics associated with adverse health outcomes in any 
population, such as being female, low means, high stress,
and lower feelings of mastery. Two aspects of caregiving,
severity of patient problem behaviors and extent of
patient cognitive impairment, complete the risk factor
profile.

The wealth of data identifying health risks associated
with informal care provision underscores the importance
of family assessment in geriatric patient evaluations. Clin-
icians should inquire about the level (unskilled versus
skilled) and intensity (occasional, daily, round-the-clock)
of care and the caregiver’s needs for additional assistance
or services. By identifying at-risk caregivers and referring
them to appropriate community resources or to other
health care professionals before irreversible health prob-
lems arise, geriatricians increase the likelihood that 
dedicated caregivers continue to provide care and that
elderly impaired patients are able to age in place. As most
clinicians are acutely aware, however, not all presumably
supportive relationships are, in fact, supportive. Some
compromise or seriously threaten an elderly patient’s
health and well-being.
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Elder Mistreatment

Caregiving relationships sometimes exacerbate physical
violence or other forms of elder mistreatment including
verbal, financial, sexual, or emotional abuse, abandon-
ment, or intentional neglect. An in-depth analysis of elder
abuse can be found in Chapter 72; the discussion here
focuses specifically on elder mistreatment within the
informal dementia caregiving relationship. Geriatricians
hold key positions to detect such abuse because of the
frequency with which they interface with older patients
and their family members and are required by statutes in
the majority of U.S. states to report suspected abuse to
adult protective services. For an in-depth discussion of
the physical, emotional, and behavioral indicators of 
possible elder mistreatment, see Gall and Szwabo in the
fourth edition of the Geriatric Review Syllabus.36

Among caregivers of elderly persons with dementing
disorders, abuse by spouses is more common than abuse
by children.37,38 Pillemer and Suitor suggest that elder
mistreatment is more likely to occur when a potential
perpetrator has problems, such as mental illness or sub-
stance abuse, when the recipient of the abuse is finan-
cially or otherwise dependent on the abuser, in socially
isolated environments, and in the presence of external
stress.38

Research suggests that characteristics of the dementia
caregiver, such as older age, being the patient’s spouse,
and experiencing some form of violence from the 
cognitively impaired patient, increase the likelihood 
that caregivers act violently. Geriatricians should be 
knowledgeable of assessment components of quality
care: physical abuse (e.g., excessive sedation, restraining
to bed or chair, hitting/pinching), psychologic abuse (e.g.,
threats or physical force or to institutionalize, locking 
in room), physical neglect (e.g., failure to provide food,
medical care, safe environment), psychologic neglect 
(e.g., failure to provide affection or to include in family
celebrations), and exploitation (e.g., theft or misuse of
resources).39 Asking about the nature of informal care
may identify the need to refer caregivers for support ser-
vices to prevent elder mistreatment from occurring or
escalating.

In assessing elder mistreatment, it is important to ask,
in separate sessions, the caregiver and the patient about
their relationships with each other; this provides an
opportunity for each to speak privately and frankly. Geri-
atricians suspecting mistreatment problems need to con-
sider the safety of sending the older patient back home,
the services that may be available to reduce caregiver
stress, and the need for closer than usual follow-up. For-
tunately, most home care situations involving caregivers
and elderly care recipients do not involve abuse. Most
informal caregivers are deeply committed to the health

and well-being of their care recipients and work to help
them age as successfully as possible.

Successful Aging

Since the publication in 1976 of The Quality of American
Life by Campbell, Converse, and Rogers, social scientists
have understood that definitions of successful aging
include multiple domains, including education, income,
health, marriage, children, and neighborhood and com-
munity life. Gerontologic studies subsequently demon-
strated the obvious, that most older adults do not expect
to age well at all times across all these domains. Camp-
bell and associates also contributed an important dis-
tinction between “satisfaction” with life or the perception
that goals have been achieved, and “happiness,” a posi-
tive affective state. Specifically, they observed that
younger persons are more likely than older persons to be
happy and that older people are more likely than younger
individuals to be satisfied. Over the next several decades,
social scientists repeatedly observed that older persons
typically want to live well, to age “successfully,” adap-
tively, or in some other way that signifies that living is
more than surviving.

Geriatricians have been understandingly hesitant in
addressing such concepts as aging well or successful
aging, primarily because they observe firsthand the het-
erogeneity of the older population and know that there
cannot be any single pattern of successful aging. In addi-
tion, their clinical assessment processes rely largely on
objective indicators of health, illness, and function; con-
cepts such as successful aging appear value laden and
proscriptive rather than objective and descriptive. From
a practical standpoint, the notion of successful aging pres-
ents a complexity requiring data about a wide range of
parameters that attempt to capture the essence of an
elderly person’s life. Such breadth is increasingly difficult
or impossible to cover in busy practice settings. Yet
despite these reasons for not thinking in terms of aging
successfully, all geriatricians devote their energies to
facilitate aging well.

The most significant articulation of the successful aging
concept occurred with the publication of results from 
the MacArthur Foundation successful aging studies in a
recent volume by Rowe and Kahn, entitled Successful
Aging.40 The authors merged their perspectives from geri-
atrics and social science,rejected the established approach
of studying aging in terms of decline,and used data to show
that lifestyle choices rather than genetic inheritance are
key factors that determine how successfully people age.
Basically, Rowe and Kahn point to three tightly interre-
lated critical components of successful aging:avoidance of
disease, lifestyle choices, and engagement with life. Obvi-
ously, the avoidance of acute and chronic disease is criti-



cal. However, equally important are certain lifestyle
choices that maintain or improve physical and mental
function and social engagement with life.

More specifically, the MacArthur studies showed that
one of the most statistically significant predictors of main-
taining cognitive functioning with age was the older
patient’s sense of self-efficacy, or the belief in one’s own
ability to handle various situations. Rowe and Kahn call
self-efficacy the “can-do factor.”40 Other predictors were
physical exercise, education, and lung function. People
demonstrating this “can do” attitude also demonstrated
higher levels of productivity (e.g., gardening, homemak-
ing, volunteering). Physical functioning was more de-
pendent on an elderly person’s level of social support,
specifically emotional support as opposed to instrumen-
tal support or tangible assistance. Elderly with higher
levels of emotional support (i.e., expressions of affection,
respect, love, encouragement) were more likely to engage
in physical activity, such as brisk walking and substantial
housework, whereas instrumental support (direct, hands-
on assistance, provision of resources) was associated with
lower physical performance. These data suggest the
importance of providing adequate emotional support to
older persons, but at the same time not limiting their
autonomy by doing things that they are able to do 
themselves.

Perhaps the most exciting conclusion of these studies
is that lifestyle factors and choices, such as adopting 
a positive attitude about meeting challenges (i.e., self-
efficacy), engaging in routine exercise, and seeking op-
portunities to engage others are modifiable. With this
knowledge, more geriatricians currently are shifting their
goals from identifying and managing disease to prevent-
ing or delaying disease and promoting health. Because
many older individuals have multiple comorbid illnesses,
delaying the onset of one condition through lifestyle
changes may also reduce risks associated with the devel-
opment of other medical problems as well. More aggres-
sive attempts to modify risk in elderly patients through
exercise, diet, and efforts to detect and prevent disease
are important. However, recent data on successful aging
suggest that to reduce the total period of disability for
any one patient, efforts should be made to enhance
patient self-efficacy by promoting their beliefs that chal-
lenges can be met and by encouraging close relationships
with others. Geriatricians should make their older
patients aware that they are more responsible than
anyone else for their own health in later life.

Summary

We began this chapter by acknowledging the geriatric
perspective as broadly comprehensive with a focus on 
the “whole person”—biological, philosophical, and psy-

chosocial. Regarding the psychosocial component, we
posed two questions. The first sought to identify the 
psychosocial aspects of aging likely to affect clinical 
outcomes, and the second challenged us to make 
recommendations to geriatricians on how best to assess
these aspects of their patients during standard clinical
encounters. To address the first, we examined the evi-
dence linking seven psychosocial factors to later life
health: social characteristics of the older patient (i.e.,
gender, race, and socioeconomic status); historical influ-
ences (i.e., military experience); social relationships; spir-
ituality; caregiving; elder mistreatment; and behaviors
linked to successful aging. The potential for each of these
domains to affect older patient health and well-being sug-
gests their importance in geriatric assessment practices.
The second question asked how best to assess elderly
patients along these dimensions. The following questions
may assist clinicians in probing these domains with the
goal of identifying modifiable areas.

Gender, Ethnicity, and 
Socioeconomic Status

• Observe gender and inquire about education or 
years of formal schooling. Assess level of knowledge;
do not assume. For example, older patients with lower
levels of education have been shown to confuse the
concept of a living will with a legal or financial 
document.

• In the absence of financial information (e.g., income,
assets), geriatricians can probe their patients’ perceived
adequacy of financial resources, often a more powerful
predictor of well-being than objective income. “Are
your bills difficult to meet? Does your money take care
of your needs? Can you afford to buy those little extras,
that is, those small luxuries?” Such questions may open
doors for discussion of unmet needs.

Historical Influences 
(Military Experience)

• Are you a veteran? Which war? Did you experience
combat? If yes, probe into the meaning of that experi-
ence in day-to-day life. Consider potential links
between chronic stress and CAD. If patient mentions
PTSD symptoms (e.g., nightmares, flashbacks, or re-
experiencing), make appropriate referral.

• Were you born in the United States? If not, were the
circumstances of immigration likely to be traumatic
(e.g., Holocaust, revolution)?
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Social Relationships

• The structure of a patient’s social networks can be
appreciated by asking about the people with whom the
patient interacts and the assistance, if any, provided by
those persons. For example, with whom do you live?
One of the strongest predictors of noninstitutionaliza-
tion is presence of a spouse. How many people are in
your support network? What kinds of things do they
do for you? How often?

• The adequacy of emotional support can be probed by
such questions as the following: “Do you feel sup-
ported by and close to those around you?” “Do you
feel the need for more assistance than you are cur-
rently receiving?” “Is there someone in your life with
whom you can discuss your deepest concerns and 
feelings?”

• Whom would you contact if you needed help?

Spirituality

• What role does faith or spirituality play in your life?
This brief question may help the clinician understand
for whom spiritual activity (including formal religious
participation and private practices) is a critical compo-
nent in coping with illness, decision making, and
general well-being.

Caregiving

• Determine caregiver status by asking patient or family
member if they are “providing care for anyone on a
routine basis.” If yes:

• Ask about the intensity of care provision (primary
versus secondary provider, daily basis or less often)
and type of care (personal management, household,
physical care).

• Identify potential stressors (use of alcohol or drugs to
cope) and feelings of helpless and hopelessness that
could lead the caregiver to mistreat the patient.

• Ask about the caregiver’s needs for assistance—what
would help caregiver most (e.g., support group, respite,
in-home care, sitter service, chore worker).

Elder Mistreatment

• Ask the patient if problem behavior exists in the
family, such as acts of violence or excessive force. “Has
anyone tried to hurt or hit you?” “Has anyone made
you do things that you did not want to do?” “Has
anyone taken your things?”

• The next steps may involve notifying Adult Protective
Services or other state-specific agencies and creating a
safety plan for the patient.

Successful Aging

• Are measures being taken to avoid disease and main-
tain optimal cognitive and physical function (e.g.,
scheduling regular checkups, eating a nutritious diet,
engaging in regular, moderate physical activity, and
avoiding high-risk behaviors such as smoking)?

• Does the patient cope well with setbacks?
• In general, does the patient have a positive attitude?
• Is the patient socially connected and engaged with life?
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changes in drug absorption via those routes,3 even though
the elderly are among the most prominent users of such
drug delivery systems.

Another aspect of drug distribution that is likewise not
affected by normal aging is the binding of drugs to carrier
proteins such as serum albumin. In large populations,
clinically meaningful decreases in serum albumin have
not been found, although there is a very modest re-
duction with advancing age.4,5 Previous studies that 
purported to show a large age-related decline in serum
albumin levels were probably marred by the problem of
confounding illness with aging. Despite these observa-
tions on serum proteins in healthy aging, it is crucial to
consider that serum albumin levels may be markedly
decreased in older patients suffering from malnutrition
or severe chronic disease,6,7 with important consequences
for drug binding.

One of the more important risks of diminished binding
proteins is an iatrogenic one, resulting from misinter-
pretation of serum drug levels. Many assays measure the
total amount of drug that is present in serum, both
protein-bound and unbound (“free”). The unbound 
concentration is more clinically relevant than the total
concentration because only unbound drug is pharmaco-
logically active. For a patient with hypoalbuminemia or
another deficiency in binding protein, any given serum
drug level reflects a greater concentration of unbound
drug than the same level would signify in a patient with
normal protein-binding capacity. A hypoalbuminemic
patient with a “normal” total serum drug concentration
may actually have an unbound drug concentration that is
unacceptably high. By contrast, the same patient with a
slightly lower than normal total serum concentration may
have an unbound drug concentration that is in a reason-
able range. For extensively protein-bound drugs whose
binding is reduced as a result of hypoproteinemia, clini-
cians should expect both therapeutic and toxic events at
lower total serum concentrations.8 Phenytoin, which is
highly bound to albumin, is one example of a drug for

It is much easier to write upon a disease than upon a remedy.
The former is in the hands of nature and a faithful observer
with an eye of tolerable judgement cannot fail to delineate a
likeness. The latter will ever be subject to the whim, the inac-
curacies, and the blunder of mankind.

William Withering, 1741–1799

The proper use of medications represents one of the most
crucial ways in which the practice of geriatric medicine
differs from conventional medical care. Pharmaco-
therapy is probably the singly most important medical
intervention in the care of elderly patients, and its appro-
priate implementation requires a special understanding
of the unique pharmacologic properties of drugs in this
population, as well as a grasp of the clinical, epidemiolo-
gic, sociocultural, economic, and regulatory aspects of
medication use in aging.

Pharmacokinetics

Of the four traditional components of pharmacoki-
netics—absorption, distribution, metabolism, and excre-
tion—only the last three are meaningfully affected by
age. In the absence of malabsorptive syndromes, tradi-
tional oral formulations of drugs are absorbed as well in
old age as in youth. Of course, the same concerns apply
in elderly patients as in those of any age concerning the
possible adsorption of medications by antacids and the
relation between the ingestion of meals and the taking 
of medications. However, the well-reported changes in
gastric motility and blood flow to the gut with aging do
not appear to alter meaningfully the efficiency with which
medications move from the gastrointestinal tract into the
systemic circulation.1,2 Nonetheless, many slow-release
drug preparations have undergone little or no study of
potential age-related changes in their delivery rates. Simi-
larly, data on the kinetics of transdermal, transbuccal,
and transbronchial drug administration in the elderly are
too limited to allow conclusions regarding age-related
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which the interpretation of serum levels reflecting total
drug concentration (rather than the free drug concentra-
tion) can be difficult in malnourished or chronically ill
elderly patients.

In evaluating serum drug levels in the older patient, it
is also important to recall that the therapeutic range rou-
tinely reported on such assays may not be an accurate
guide to either efficacy or toxicity in the geriatric patient.
Such ranges have typically been defined in nonelderly
subjects and cannot take into account pharmacodyna-
mic differences (see following) or idiosyncratic aspects of
specific patients.

One aspect of drug distribution that varies importantly
with age is the volume of distribution, which is the theo-
retical space in a given patient which a particular drug
occupies. The volume of distribution is heavily influenced
by the relative proportions of lean body mass versus fat.
Because the latter increases in the elderly at the expense
of the former, lipid-soluble drugs (such as some benzo-
diazepines) will have a greater volume of distribution in
an older patient and water-soluble drugs (such as lith-
ium) will have a smaller volume of distribution.9 Com-
bined with changes in clearance (discussed below), these
alterations in body composition can have important
implications for both the half-life and the steady-state
concentration of many medications. Women comprise 
an increasingly large majority of the aging population,
making it important to also consider gender differences
in drug distribution and effects. Women have a lower lean
body mass compared with men at all ages, and there 
may be gender differences in other pharmacokinetic and
pharmacodynamic functions as well.10

Drug Clearance and Aging

The liver represents the major site of metabolism for
many medications. Hepatic biotransformations of drugs
are categorized into phase I (preparative) and phase II
(synthetic) reactions. Phase I reactions include oxidations
(hydroxylation, N-dealkylation, and sulfoxidation), re-
ductions, and hydrolyses. Phase II reactions involve 
conjugation of the drug molecule to glucuronides, sul-
fates, or acetates.

Earlier studies in animals had suggested that normal
aging is accompanied by reduced activity of liver micro-
somal drug-metabolizing enzymes as well as diminished
microsomal enzyme induction, but data on hepatic drug
metabolism in aging human subjects are much more
limited. However, it is clear that normal aging is associ-
ated with a reduction in the liver mass, as well as in
hepatic blood flow. These changes are likely responsible
for the reduction in hepatic metabolism of drugs, which
can be as great as 25% over the life span.11,12 Autopsy and

ultrasound studies have found a progressive decrease in
liver mass after age 50. Regional blood flow to the liver
at age 65 is reduced by 40% to 45% relative to that in 
a 25-year-old; this observation may partially reflect a fall
in cardiac output wiht advancing age. Such changes can
also result in reduced clearance rates for drugs exhibit-
ing flow-dependent clearance characteristics (“first-pass
effects”).13

Antipyrine is frequently used as a marker compound
to evaluate hepatic metabolizing capacity. Although
many studies have reported reduced metabolic clearance
of antipyrine in older subjects, as with many age-related
differences interindividual variation is substantial.14 This
finding suggests that genetic, environmental, and other
patient-specific factors often have a greater important on
hepatic drug metabolism than the aging process itself.
Therapeutic considerations therefore should be based 
on individual patient characteristics as well as expected
physiologic changes due to aging.

Renal Excretion

Several commonly used drugs are excreted primarily by
the kidney, including digoxin, ranitidine, and the amino-
glycoside antibiotics.15 Early cross-sectional studies of
renal function in aging suggested that there is a linear
decrease in renal function between young adulthood and
old age, amounting on average to a reduction in glomeru-
lar filtration rate by nearly a third.16 Although this is true
in the aggregate, longitudinal studies indicate that some
subjects evidence no changes or only small changes in
creatinine clearance with advancing age; another sub-
group showed a linear decrease with age; still others
appeared to show some improvement in renal function
as they became older.17 Thus, although the aggregate find-
ings have been enshrined in conventional gerontologic
wisdom and in nomograms used to calculate drug dosing
with age, these longitudinal studies make it clear that 
the effect of age on renal function (and therefore on the
excretion of many drugs) can be quite variable. Here, too,
differences among patients often will be as important as
the changes attributed to the aging process itself.

Although blood urea nitrogen (BUN) and serum cre-
atinine levels may be useful (albeit crude) markers of
renal function, it must be remembered that each is sus-
ceptible in its own way to perturbations that can occur
with aging but have nothing to do with renal function
itself. For example, the BUN reflects the concentration of
urea in the blood. However, the origin of much of this
urea is ingested protein, so that a malnourished older
patient may not consume enough nitrogen to produce an
appropriate rise in BUN, even in the face of renal impair-
ment. Similarly, serum creatinine is produced by muscle,



and if a patient has a markedly diminished muscle mass,
whether because of chronic illness or any other cause, he
or she may not produce enough creatinine to reflect a
change in the ability of the kidney to excrete this sub-
stance. Thus, overreliance on “normal-appearing” BUN
and creatinine in older patients can severely under-
estimate the degree of renal impairment.

The Cockcroft–Gault formula18 is sometimes used to
estimate renal function in older patients who are to
receive potentially nephrotoxic drugs (e.g., aminoglyco-
sides) or drugs that are primarily excreted by the kidneys
(e.g., digoxin):

(for women, multiply ¥ 0.85).
It should be emphasized that these estimates are valid

only in patients whose renal function is in steady state
and who are not taking medications that directly alter
renal function or affect creatinine excretion. This formula
has some utility in assessing renal function in healthy
ambulatory individuals, but it has limited utility and can
be misleading in severely ill, clinically unstable, elderly
patients.19

Drug Elimination Half-Life and
Steady-State Concentration

The elimination half-life of a medication (t1/2) is deter-
mined by the volume of distribution (Vd) for that med-
ication in a given individual, divided by its clearance (Cl)
in that subject (generally through metabolism in the liver
and/or renal excretion); this can be expressed as follows:

Thus, the half-life of a medication will increase as the
clearance (Cl) decreases if the volume of distribution
(Vd) remains constant. If the volume of distribution is
also increased (as with a lipophilic drug in an older
patient), the half-life will be prolonged still further.20

The clinical implications of these pharmacokinetic
relationships are illustrated by the benzodiazepine hyp-
notic flurazepam. In a study comparing the kinetics of 
flurazepam in young and elderly subjects, the drug was
found to have an elimination half-life of 160 h in elderly
men, compared with 74 h in young men.21 This difference
probably is accounted for by an age-related reduction in
the clearance of flurazepam by the oxidative pathways 
in the liver and an increase in the volume of distribution
for this highly lipid-soluble drug. The clinical impact of
such massive prolongation of flurazepam half-life is fur-
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ther magnified by its biotransformation into the active
metabolite desalkylflurazepam, which also has benzo-
diazepine effects on the central nervous system.

It is frequently assumed that the duration of clinical
action of a drug is related to its half-life. Under this
assumption, long elimination half-life implies a long dura-
tion of action and short elimination half-life implies a
short duration of action. Although this presumption is
sometimes incorrect,22 some epidemiologic data support
an association between use of agents with long elimina-
tion half-lives and the occurrence of drug side effects 
in the elderly.23–25 However, other observational studies
suggest that dose is a more important determinant of risk
than half-life.

Steady-State Drug Concentration

A common goal of long-term pharmacotherapy is to
achieve and maintain a therapeutic steady-state serum
concentration. The steady-state drug concentration is
proportional to the medication dosing rate (dose/dosing
interval) and is inversely proportional to drug clearance.
Assuming complete bioavailability, the equation for
steady-state concentration (Css) can be expressed as
follows:

This equality has a number of important ramifications
for the prescriber. Although drug clearance is a biologi-
cally determined characteristic of each patient over
which the prescriber has no control, dose and dosing
interval are variables that can be modified. To prevent the
excessive accumulation of a drug when its clearance is
reduced (as is often the case in an elderly patient), one
can reduce the dose, increase the interval between doses,
or both, depending on the situation.26

Pharmacodynamics

Pharmacodynamic changes with aging (i.e., end-organ
effects) have been more difficult to define than phar-
macokinetic changes. The study of this phenomenon is
complicated by the fact that the effect of many drugs is
magnified in the elderly because of reduced drug clear-
ance, resulting in higher serum levels.27 Therefore, in
studying the effects of aging on pharmacodynamics,
one must control for the age-related changes in phar-
macokinetics already discussed. A small but growing
number of ingeniously conducted studies are helping to
clarify the unique contribution of age-related pharmaco-
dynamic changes to the overall picture of drug response
in aging.

Css dose dosing interval clearance= ( )
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One of the first studies describing changes in drug sen-
sitivity with aging involved patients between the ages of
30 and 90 years who underwent elective cardioversion.28

The clinical endpoint used was the patient’s inability 
to respond to voice, with preservation of response to a
painful stimulus. The serum level of diazepam at which
this effect occurred was significantly lower in elderly
patients than in younger ones, suggesting that the older
brain was sensitive to smaller concentrations of circulat-
ing drug. Analogous findings emerged from a study of the
performance of patients given a single dose of another
benzodiazepine, nitrazepam.29 Serum levels of the drug
were similar in both young and old, but elderly subjects
showed a deterioration in performance on psychomotor
testing after administration of a single dose of the drug,
while comparable deterioration was not seen in younger
patients. Similarly, in another study of i.v. midazolam,
a lower dose was administered to older patients com-
pared with younger ones, overcoming the expected phar-
macokinetic differences between the two age groups.
However, elderly subjects still demonstrated greater
sedation than younger subjects, probably because of
greater central nervous system sensitivity.30 Details of the
neuroreceptor explanation for such changes in intrinsic
sensitivity to these agents are still obscure. In vitro assess-
ment of benzodiazepine receptor binding and function 
in brain tissue from young and aged rodents has 
not revealed clear age-related differences in benzodiaze-
pine receptor number or affinity.31 Age-related changes 
in pharmacodynamics can result in greater therapeutic
effect as well as an increased potential for toxicity.
Increases in medication sensitivity with age have also
been suggested for a number of other medications,
including warfarin32–34 and the opioids.

Special care must be taken in drawing conclusions
from the results of studies examining age-related changes
in pharmacodynamics.35 The interpretation of results 
of some pharmacodynamic investigations may be com-
plicated by baseline differences between young and
elderly study populations, which in turn may confound
assessment of drug-associated changes.36 For example, in
a study examining the effects of diphenhydramine on
psychomotor performance, impairment was reported to
be unaffected by the age of subjects when differences
were expressed as the percentage change from baseline.37

However, in absolute terms, the elderly demonstrated
a greater impairment (expressed as time required to 
react to a stimulus) than did younger subjects; this
yielded a similar percentage change because at baseline
younger subjects performed better than older subjects.
Thus, the presentation of research data in terms of per-
centage change from baseline (rather than absolute
change) can obscure clinically important differences in
pharmacodynamic effects between young and old study
groups.

Recognizing and Preventing Adverse
Drug Events in Older Adults

Many hospital-based studies have suggested that risk for
the occurrence of adverse drug reactions increases with
advancing age.38 Unfortunately, this finding is of limited
usefulness in guiding medical practice because most
investigations have assessed all adverse drug reactions
from all medication exposures as a single outcome cate-
gory. Most studies have not controlled for important vari-
ables including the clinical status of the patient, length 
of hospitalization, and number of medications taken 
concurrently.

Assessing risk for adverse drug reactions in the in-
dividual elderly patient remains a difficult clinical 
challenge. Patient-specific physiologic and functional
characteristics are probably far more important than
chronologic age in predicting either the adverse or ben-
eficial effects of specific therapies.39 Nonetheless, from a
population standpoint, older patients consume far more
medications than younger patients. Taken together with
the age-related pharmacologic changes described here,
the physiologic declines associated with aging, and the
increasing burden of chronic illness in the older popula-
tion, assessing and reducing the risks for adverse drug
effects becomes critically important in the practice of
geriatric medicine.

Adverse drug effects can mimic almost any clinical 
syndrome in geriatrics. Clinicians are most familiar with
mental status changes as adverse effects of psychoactive
drugs in the elderly;40 indeed, one study of reversible
dementia found that drug-induced cognitive impairment
was among the most common and treatable causes of 
syndromes that could be mistaken for dementia in 
the elderly.41 It is less commonly recognized that some
“nonpsychoactive” medications (e.g., anticholinergics)
also have the potential to cause central nervous system
toxicity in elderly patients.42,43

Equally important are the somatic side effects that can
be caused by any drug, including psychoactive medi-
cations. Falls can be precipitated by a wide variety of
drugs.44 Drugs with strong anticholinergic properties run
the gamut from antiarrhythmics to antipsychotics, and
anticholinergic toxicity can be responsible for numerous
symptoms apparently unrelated to the indication for
which the drug was prescribed. Because acetylcholine
serves as a neurotransmitter in numerous key roles in
both the parasympathetic and central nervous systems,
its blockade by medications with strong anticholinergic
properties can yield a host of problems including dry
mouth, constipation, urinary retention, blurred vision,
and confusion. Conversely, cholinesterase inhibitors used
in Alzheimer’s disease, such as donepezil, can have the
opposite effect: hypersalivation, diarrhea, nausea.



Another example of drug-induced illness is provided
by the neuroleptic drugs often used for the manage-
ment of behavioral disorders associated with dementia.
These drugs can produce extrapyramidal effects includ-
ing rigidity, bradykinesia, tremor, difficulty swallowing
and walking, and loss of facial expression. When they
occur, such side effects can be clinically indistinguishable
from idiopathic Parkinson’s disease. The most common
offenders are the high-potency neuroleptic medications
(e.g., haloperidol).

If the prescriber does not consider the possibility that
neuroleptic therapy could be responsible for the patient’s
symptoms, additional drug therapy may be started in-
appropriately. Preferably, the neuroleptic therapy could
be discontinued on a trial basis and nonpharmacologic
approaches tried. If a neuroleptic therapy is required, it
would be critical to choose the drug with the fewest
adverse events.45,46 Because adverse effects are generally
dose related, it is important to choose the lowest dose
required for clinical benefit.47 Prescribing an additional
drug therapy to treat an adverse drug effect should be
considered a last resort in the care of older patients.

Adverse Drug Effects Associated with
Commonly Used Drug Therapies

A group of drug-related medical problems has been
called the “prescribing cascade”.48 The prescribing cas-
cade develops when a drug complication is mistaken as 
a new medical problem. Instead, a new drug is pre-
scribed with the patient now placed at the additional risk
of developing yet another drug-related problem as a
result of the new drug therapy. There are numerous
examples of prescribing cascades: the use of nonsteroidal
anti-inflammatory drugs and the initiation of antihyper-
tensive therapy,49 the use of thiazide diuretic therapy 
and the initiation of treatment for gout,50 and the use of
metoclopramide followed by treatment with levodopa
therapy.51 Finally, a patient who develops constipation
while taking a strongly anticholinergic antidepressant
such as amitriptyline has a resulting dependency on 
laxatives.52,53

The diagnosis of drug-induced illness in elderly pa-
tients is further complicated by lack of awareness of 
the physiology of normal aging and the tendency by
patients, families, and even physicians to mislabel many
symptoms as signs of “just growing old.”As a result, drug-
induced incontinence, confusion, fatigue, depression, and
many other problems may be attributed to the human
condition, when they may well be amenable to appropri-
ate diagnosis and therapeutic action. A useful antidote to
these problems is a very high index of suspicion for drug-
induced illness in elderly patients. An overstatement that

is of great clinical use and forms a good starting point 
for clinical evaluation can be stated as follows: “Any
symptom in an elderly patient may be a drug side effect
until proved otherwise.”

Side Effects of Psychoactive Drugs

Psychotropic drugs have been associated with the occur-
rence of hip fracture in a number of epidemiologic
studies. One study examining risk for hip fracture in older
patients exposed to psychotropic medications indicated
that a significantly increased risk was associated with 
use of hypnotic-anxiolytics with long (>24-h) elimina-
tion half-lives (odds ratio, 1.8; 95% confidence interval,
1.3–2.4), tricyclic antidepressants (odds ratio, 1.9; 95%
confidence interval, 1.3–2.8), and neuroleptics (odds
ratio, 2.0; 95% confidence interval, 1.6–2.6).54 The long
elimination half-life hypnotics-anxiolytics included flu-
razepam, diazepam, and chlordiazepoxide. More recent
studies have suggested that it is the dose of benzo-
diazepine rather than the drug half-life that is the most
important risk factor for drug-induced accidents.55,56 Until
this issue is resolved, it is prudent to avoid both long-
acting drugs and high doses of any benzodiazepine in
older patients unless there is a compelling reason to do
otherwise.

The tricyclic antidepressants most often implicated in
drug-induced injury in the elderly include the older 
tertiary amines amitriptyline, doxepin, and imipramine.
However, more recent findings57,58 suggest that risk of falls
and fractures is seen as well with selective serotonin reup-
take inhibitors (SSRIs) as well as with the older hetero-
cyclic antidepressants. Indeed, one of these studies59

found that depressed older patients appeared to be at
increased risk of falls even before antidepressant therapy
had been started.

Anticoagulants

Ample data exist regarding the benefits of anticoagula-
tion in patients with atrial fibrillation.60 Both a substan-
tial increase in the incidence of nonrheumatic atrial
fibrillation (AF) with age and an increased association
between AF and stroke in the elderly have been
found.61–63 The proportion of strokes that can be attrib-
uted to AF increases consistently with age, after adjust-
ing for the effects of systolic blood pressure.

Long-term oral anticoagulant therapy with warfarin is
essential for the management or prevention of many
thromboembolic and vascular disorders whose preva-
lence is increased in elderly patients. In fact, anticoagu-
lation in patients with chronic nonrheumatic AF can
reduce the risk of stroke by more than two-thirds.
However, willingness to initiate anticoagulant therapy in
an older patient is often tempered by concerns about the
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risk of bleeding, despite the fact that these patients may
have the most to gain from anticoagulant therapy. The
extent of anticoagulation, as reflected by the interna-
tional normalized ratio (INR), is the dominant risk factor
for hemorrhagic complications.64 Several studies have
presented conflicting findings on whether there is a
greater risk of anticoagulant-induced hemorrhage in
elderly patients, which may be explained to a large extent
by differences in treatment setting and in the attention
given to monitoring.65,66 Specialized anticoagulation con-
sultation services and clinics can assess risks for bleeding,
monitor closely for potential warfarin–drug interactions,
and pay close attention to target therapeutic ranges. Risk
of anticoagulant-related bleeding appears to be reduced
when expert consultation is provided at the start of anti-
coagulant therapy and when patients are monitored in
specialized anticoagulation clinics.67,68 Careful assessment
of the appropriate indications for anticoagulant therapy,
the optimal target INR, and the use of potentially inter-
acting medications are the most important strategies for
reducing the risk of bleeding complications in older
patients.

Nonsteroidal Anti-Inflammatory Drugs

Nonsteroidal anti-inflammatory drugs (NSAIDs) are
very widely used in the management of arthritis; because
the prevalence of degenerative joint disease increases
substantially with advancing age, the elderly are among
the most frequent users of these medications. The
NSAIDs encompass several different chemical entities,
each with the common ability to inhibit cyclooxygenase,
a major enzyme in the synthesis of prostaglandins. It is
important to consider, however, that prostaglandins also
mediate a variety of important protective physiologic
effects in a number of organ systems. For example,
prostaglandins maintain renal blood flow and glomerular
filtration in the face of a reduction in the effective or
actual circulatory volume (e.g., congestive heart failure,
cirrhosis with ascites, volume depletion due to diuretic
therapy, and hemorrhage with hypotension). Under such
conditions, vasodilatory renal prostaglandins mitigate
vasoconstrictive effects on renal blood flow. In this way,
renal perfusion is maintained, preventing prerenal
azotemia and eventual ischemic damage to the kidney.
When this prostaglandin-mediated compensatory mech-
anism is suppressed by NSAID therapy, impairment in
renal function can result. A prospective study of elderly
residents of a large long-term care facility who were
newly treated with NSAID therapy demonstrated that
13% developed azotemia over a short course of therapy.69

Risk factors associated with this adverse effect included
higher NSAID dosage and concomitant loop diuretic
therapy.

Prostaglandins also mediate a range of effects that
protect the mucosa of the stomach and duodenum from
injury; these include the inhibition of acid secretion, an
increase in mucous secretion and bicarbonate, and
enhancement of mucosal blood flow. When the biosyn-
thesis of prostaglandins is impaired by NSAIDs, this can
lead to impaired mucosal defense; acid and peptic activ-
ity can then produce ulcers. A meta-analysis of epidemi-
ologic studies investigating the association between
NSAIDs and severe upper gastrointestinal tract disease
indicated that older patient age was associated with a
higher risk of gastrointestinal toxicity.70

The risks associated with NSAID use in the elderly
emphasize the need for careful monitoring of patients
with risk factors for NSAID-associated nephrotoxicity
and gastropathy. To limit the occurrence of side effects,
NSAID therapy should be limited to those clinical situa-
tions where it is absolutely required. The lowest feasible
dose should be prescribed for the shortest time necessary
to achieve the desired therapeutic effect. Because of the
iatrogenic nature of these disorders, the best treatment
for NSAID-associated nephrotoxicity or gastropathy is
discontinuation of the NSAID. Alternative analgesic
therapies are available and effective for many patients.
For example, nonacetylated salicylates may be a safer
alternative to NSAIDs. Another effective analgesic
choice is acetaminophen. One study comparing the anal-
gesic effects of acetaminophen (4 g/day) to ibuprofen 
(1.2 g/day and 2.4 g/day) in patients with osteoarthritis
found no difference in pain relief in patients treated with
acetaminophen compared to those given NSAID
therapy.71 Although acetaminophen is free of NSAID-
related side effects, its use should not exceed 4 g/day in
most patients; its toxicity is increased in the presence of
hepatic insufficiency, heavy alcohol intake, or fasting.72

Recently, two cyclooxygenase-2 receptors (Cox-2
inhibitors) were approved for use in North America for
arthritis treatment: celecoxib and rofecoxib.73 Cox-2
inhibitors are similar to nonselective NSAIDs in terms of
efficacy but have a more favorable side effect profile.
However, adverse events, including gastrointestinal hem-
orrhage and reduced renal function, have been associated
with use of Cox-2 inhibitors. Relative to nonselective
NSAIDs, Cox-2 inhibitors are less likely to produce gas-
trointestinal ulcers, although ulcers do occur and this
complication can be serious and even fatal.74 The Cox-2
inhibitors have an effect on renal function similar to that
of NSAIDs. A randomized controlled trial compared the
effect of rofecoxib relative to indomethacin on glomeru-
lar filtration rates in 75 patients between the ages of 
60 and 80.75 The investigators found that the effect of 
the Cox-2 inhibitors was similar to that of nonselective
NSAIDs in decreasing glomerular filtration rate. These
findings indicate the need for caution when prescribing
Cox-2 inhibitors for older adults.



The Context of Adverse Drug Effects
in Frail Elderly

As the setting of care for more than 1.5 million 
Americans, the number of beds committed to nursing
home care in the United States exceeds the number of
acute care beds.76 Of all types of therapeutic interven-
tions, medications are the most commonly utilized in the
nursing home setting. The average U.S. nursing home 
resident takes 6 different medications; more than one-
fifth use 10 or more different drugs.77

The occurrence of adverse drug events that may be
preventable is among the most serious concerns regard-
ing medication use in the nursing home setting. Few
studies have systematically examined the incidence of
adverse drug events in the nursing home population.78 A
retrospective review of incident reports relating to
adverse and unexpected events in one academically affil-
iated, 700-bed long-term care facility identified 50 reports
of adverse drug reactions over a 1-year period.79 Skin
rashes were the most frequently reported events, and
antibiotics were the most commonly implicated medica-
tion category. The limited number of periodically docu-
mented reports of drug-related events in that study
suggested that voluntary reporting systems in the nursing
home setting lead to very low reporting rates of only a
very narrow spectrum of events. In a recent study of all
long-term care residents of 18 community-based nursing
homes in Massachusetts over a 12-month observation
period, drug-related incidents were detected by stimu-
lated self-report by nursing home staff and by periodic
review of all nursing home resident records by trained
nurse and pharmacist investigators.80 Incidents were sub-
sequently classified by physician reviewers as to whether
they represented adverse drug events, their severity 
(significant, serious, life-threatening, and fatal), and 
preventability.

During 28,839 nursing home resident-months of obser-
vation in the 18 participating nursing homes, 546 adverse
drug events were identified (1.89 adverse drug events per
100 resident-months). Of all adverse drug events, 1 was
fatal, 31 (6%) were life threatening, 206 (38%) were
serious, and 308 (56%) were significant. Overall, 50.5%
of adverse drug events were judged preventable. Of the
238 fatal, life-threatening, or serious adverse drug events,
72% were considered preventable, compared with 34%
of the 308 significant adverse drug events. Errors result-
ing in preventable adverse drug events occurred most
often at the stages of ordering and monitoring; transcrip-
tion, dispensing, and administration errors were less com-
monly identified. Psychoactive drugs (antipsychotics,
antidepressants, and sedatives/hypnotics) and anticoagu-
lants were the most commonly implicated drug categories
associated with the occurrence of preventable adverse

drug events (Table 7.1). Neuropsychiatric events (confu-
sion, oversedation, delirium), falls, and hemorrhagic
events were the most commonly identified preventable
adverse drug events (Table 7.2).

Suboptimal prescribing of psychoactive medications in
the nursing home setting has long been an issue of sub-
stantial concern,81 leading to federal regulations to
control their use in this setting.82 Various interventions
have been developed and tested to reduce the risks of
psychoactive drug use in the nursing home setting.83

“Academic detailing” to educate physicians and nursing
home staff about the principles of geriatric psychoactive
medication use has been utilized with success to improve
the quality of drug prescribing, specifically in regard to
antipsychotic medications and long elimination half-life
benzodiazepine therapy.84,85

Next to psychoactive drugs, anticoagulants have been
found to be the next leading cause of adverse drug events
in long-term care facilities. Concerns have been raised
regarding the quality of anticoagulant use in the nursing
home setting,86 with evidence for both undertreatment
and poor control of INR. A more systematic approach to
decision making regarding the use of warfarin for stroke
prevention in the frail elderly is required, as well as a
more consistent approach to the management of therapy.
More widespread use of specialized anticoagulation
clinics to provide coordinated anticoagulation care may
offer an option to improve the effectiveness and safety of
warfarin therapy in this particularly high-risk group of
patients.

If the findings of the study just described are general-
izable to all U.S. nursing homes, then one would predict
that at least 24 adverse drug events and 8 potential
adverse drug events would be identifiable over a 1-year
period in the average facility, with half of these adverse
drug events being preventable. Thus, in the 1.5 million
residents of U.S. nursing homes, as many as 350,000
adverse drug events are likely to occur annually, with
more than half preventable. Similarly, almost 20,000 fatal
or life-threatening adverse drug events would be
expected per year in nursing homes, of which 80% are
likely to be preventable.

One flawed approach to preventing medication errors
emphasizes seeking out and punishing health care
providers who make errors that lead to adverse drug
events. However, this ignores the fact that failures in the
design of systems of care often contribute to the occur-
rence of medical errors, as well as the injuries that result
from some of those errors.87–90 Instead, enhanced surveil-
lance and reporting systems for adverse drug events
occurring in the nursing home setting are required, along
with continued educational efforts relating to the optimal
use of drug therapies in the frail elderly patient popula-
tion. However, preventive efforts that focus solely on the
individual provider or which rely on inspection alone
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Table 7.1. Frequency of adverse drug events and potential adverse drug events by drug class.a

Adverse drug events, Preventable adverse drug events, Nonpreventable adverse drug events,
no. (%) no. (%) no. (%)

Drug class (n = 546) (n = 276) (n = 270)

Antipsychotics 125 (23) 72 (26) 53 (20)
Antibiotics/antiinfectives 109 (20) 13 (5) 96 (36)
Antidepressants 68 (13) 50 (18) 18 (7)
Sedatives/hypnotics 68 (13) 49 (18) 19 (7)
Anticoagulants 51 (9) 37 (13) 14 (5)
Antiseizure 47 (9) 27 (10) 20 (7)
Cardiovascular 35 (6) 25 (9) 10 (4)
Hypoglycemics 27 (5) 14 (5) 13 (5)
Nonopioid analgesics 22 (4) 13 (5) 9 (3)
Opioids 15 (3) 7 (3) 8 (3)
Antiparkinsonians 12 (2) 7 (3) 5 (2)
Gastrointestinal 11 (2) 6 (2) 5 (2)
Diuretics 10 (2) 9 (3) 1 (0.4)
Antigout 6 (1) 4 (1) 2 (0.7)
Muscle relaxants 6 (1) 4 (1) 2 (0.7)
Alzheimer’s disease 4 (0.7) 3 (1) 1 (0.4)
Nutrients/supplements 3 (0.5) 1 (0.4) 2 (0.7)
Ophthalmics 3 (0.5) 1 (0.4) 2 (1.0)
Antineoplastics 2 (0.4) 2 (0.7) 0 (0.0)
Respiratory 2 (0.4) 1 (0.4) 1 (0.4)
Osteoporosis 2 (0.4) 0 (0.0) 2 (0.7)
Steroids 1 (0.2) 1 (0.4) 0 (0.0)
Nonophthalmic topicals 1 (0.2) 0 (0.0) 1 (0.4)
Antihistamines 0 (0.0) 0 (0.0) 0 (0.0)
Antihyperlipidemics 0 (0.0) 0 (0.0) 0 (0.0)
Miscellaneous 2 (0.4) 0 (0.0) 2 (0.7)

a Drugs in more than one category were asociated with some events. Frequencies in each column sum to greater than the total number of events.

have limited impact. As Leape has noted, “Analysis and
the correction of underlying systems faults is much more
likely to result in enduring changes and significant error
reduction.”89

A systems-based approach to addressing the problem
of medication errors emphasizes that the most impor-
tant cause of error is faulty systems or design. Such
approaches include improving information access for
health care providers at the time drugs are prescribed,91

reducing reliance on memory by standardizing ap-
proaches to clinical management (e.g., use of protocols
when appropriate), and enhancing the education and
training of health care professionals around the princi-
ples of geriatric pharmacotherapy.92 As stated in the
recent Institute of Medicine report entitled To Err Is
Human: Building a Safer Health System, “Errors can be
prevented by designing systems that make it hard for
people to do the wrong thing and easy for people to do
the right thing.”93

Ordering and monitoring errors in the nursing home
may be particularly amenable to prevention strategies
utilizing systems-based approaches. The benefits of such
an approach to error reduction in the hospital setting 
utilizing computerized order entry have recently been
reported; such a system could be designed to focus on
ordering and monitoring issues in the nursing home.94

Successes in the hospital setting pave the way for similar
efforts in the nursing home setting aimed at reducing
drug-related injuries and disability and improving the
quality of care provided to the frail elderly patient 
population.93

Clinician Initiatives in Preventing
Adverse Drug Events

Explicit criteria have been published for determin-
ing potentially inappropriate medication use by the
elderly,95,96 but most drug-related problems for the elderly
are caused by medications that are not on any “bad drug”
list. Nonetheless, such criteria are increasingly utilized in
quality improvement efforts by health care systems and
managed care plans. However, it should be recognized
that these criteria generally cover a relatively small num-
ber of agents, some of which are rarely used in current
practice.97 Most suboptimal prescribing relates to drugs
that are not included on these lists. Common examples
include the excessive use of antibiotics for nonbacterial
infections,98 overuse or misuse of “acceptable” psycho-
active drugs in all categories,and suboptimal management



of warfarin therapy in patients with appropriate indica-
tions for treatment (e.g., chronic atrial fibrillation).99

There are a number of steps that prescribers can take
to minimize the risk of adverse drug events in the elderly
outside or within long-term care facilities. First, the physi-
cian must be aware of precisely what medications the
patient is taking, which is best accomplished by a rigor-
ous periodic review (at least every 6 months in a stable
patient) of all medications taken by each elderly patient.
Careful drug regimen review has been said to be one of
the most useful interventions available to modern geri-
atric medicine, yet it fails to receive the attention it
merits. Particular attention should be paid to eliciting
information about medications that are (1) prescribed 
by another physician, (2) used only sporadically, (3)
obtained over the counter, or (4) taken by some route
other than by mouth and hence often not thought of by
patients as “drugs” (e.g., eyedrops for glaucoma, estrogen
or steroid cream, medications applied via transdermal
patch). Periodic drug regimen review makes it possible
to identify those medications that are truly enhancing a
patient’s clinical status and those which have become
accidents of history and pose nothing but an ongoing risk.

Second, consider a “therapeutic un-trial” of a medica-
tion of dubious value that is currently in a patient’s
regimen. Older patients are at risk of accumulating layers
and layers of drug therapy as they move through time,
and often from physician to physician, forming the phar-
macologic equivalent of a reef with accumulating layers
of coral. Medications used for symptomatic relief are
fairly easy to “prune,” as their removal is less likely to put
the patient at risk. However, even this must be done care-
fully, as chronic benzodiazepine users who have become
habituated to their hypnotic may be at high risk of the
serious withdrawal symptoms that can occur after dis-
continuation of the drug.100,101

More challenging is the reassessment of medications
that could be vital to the patient’s regimen or may be 
presenting the risk of toxicity with no therapeutic 
benefit; common examples include digoxin, quinidine,
thiazides, antihypertensives, and anticonvulsants. Very
often, these agents have been prescribed many years pre-
viously, for reasons that were either poorly documented
or transitory (e.g., digoxin for mild transient congestive
heart failure following a myocardial infarction, or pheny-
toin for a poorly described seizure occurring immediately
after a stroke or in the setting of alcohol withdrawal).
Some clinicians argue that if a patient is stable and in no
overt distress, it is too risky to change the regimen by
removing drugs that may not be needed. However, any
medication that has the potential for toxicity with no con-
tinuing indication can also represent a “time bomb” for
the patient. Progressive diminution of renal or hepatic
clearance, an acute hypovolemic state accompanying a
transient respiratory or gastrointestinal illness, confusion
on the part of the patient or caregiver regarding dosing—
each of these situations can result in unexpected toxicity
from a medication that is not currently producing 
symptoms.

Another form of risk is the unrecognized diminution
in function that may result from the unwise use of a med-
ication. Examples include slight postural instability from
excessive diuretic therapy, blunting of affect or cognitive
function with psychoactive drug use, and so forth. Often,
the presence of these symptoms is clear only in retro-
spect, when they have disappeared after withdrawal of
the offending drug.

A number of investigators have engaged in careful
withdrawal of several medications from patients in whom
no clear ongoing indication was apparent. In a study of
the feasibility of discontinuing potentially unnecessary
antihypertensive medications in elderly persons, 105
patients who were normotensive on therapy were with-
drawn from their medication. Eleven months later, 41%
of them remained normotensive without treatment.102

However, in a more recent study of withdrawal of diuretic
therapy in the elderly, a substantial number of patients
randomized to thiazide withdrawal had to have their
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Table 7.2. Frequency of adverse drug events by type.a

Adverse drug Preventable
events, total events

(n = 546) (n = 276)
Type n (%) n (%)

Neuropsychiatric 150 (27) 83 (30)
Falls 67 (12) 55 (20)
Gastrointestinal 65 (12) 30 (11)
Dermatologic/allergic 59 (11) 7 (3)
Hemorrhage 57 (10) 40 (14)
Extrapyramidal 52 (6) 19 (7)

symptoms/tardive
dyskinesia

Infection 34 (6) 1 (0.4)
Metabolic/endocrine 27 (5) 14 (5)
Anorexia/weight loss 20 (4) 14 (5)
Ataxia/difficulty with gait 18 (3) 9 (3)
Cardiovascular 15 (3) 10 (4)
Electrolyte/fluid balance 9 (2) 5 (2)

abnormality
Syncope/dizziness 8 (1) 5 (2)
Functional declineb 7 (1) 6 (2)
Respiratory 3 (0.5) 3 (1)
Anticholinergicc 3 (0.5) 2 (0.7)
Renal 3 (0.5) 1 (0.4)
Hematologic 2 (0.4) 2 (0.7)
Hepatic 1 (0.2) 1 (0.4)

a Adverse drug events could manifest as more than one type.
b Adverse drug event manifested only as decline in activities of daily
living without any other more specific type of event. Other types of
events may have been associated with functional decline.
c Anticholinergic effects include dry mouth, dry eyes, urinary retention,
and constipation.
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regimen restored because of exacerbation of congestive
heart failure or uncontrolled hypertension.103 A number
of studies have suggested that many patients with com-
pensated heart failure in sinus rhythm can be withdrawn
from digoxin with no adverse clinical or hemodynamic
effects; this may be particularly true of patients receiving
concurrent diuretic and vasodilator therapy.104–106 In a
study of nursing home residents (mean age, 87 years)
receiving long-term digoxin therapy; three-quarters 
had normal ejection fractions (50% or greater); and, of
these, two-thirds were in normal sinus rhythm. None of
the patients in whom digoxin was discontinued had 
ejection fractions fall below 50%, and none showed signs
of clinical deterioration over a 2-month follow-up
period.107 Although these were the first such data from a
long-term care setting, they replicated findings from
earlier studies conducted in community settings. By con-
trast, other investigators have reported that withdrawal
of digoxin in patients with impaired systolic function can
be detrimental.108

When a drug therapy is required, it is vital to use the
minimum effective dose. Most adverse drug reactions are
dose related. Accordingly, it makes sense to “start low
and go slow.” Following this strategy of using titrated
dosing may be difficult. For many drug therapies, the low-
dose therapy commonly used in clinical practice is not
manufactured. For example, thiazide diuretic therapy is
widely used in low doses (i.e., 12.5 mg) for the manage-
ment of hypertension. However, the lowest manufac-
tured dose in Canada is a 25-mg tablet, twice the dose
recommended in guidelines for the initiation of this
therapy in older patients. In one study of older adults in
Ontario, Canada’s largest province, almost 27% were dis-
pensed a low dose of the thiazide diuretic therapy, with
low-dose therapy being more common with increasing
age. To achieve this low-dose therapy, older adults were
required to split their pills.109

An additional issue is that for many drug therapies the
minimum effective dose is not known for older people,
particularly those of advanced age. Among commonly
used drug therapies, many older people are prescribed
doses much lower than were evaluated in clinical trials.
For example, beta-blocker therapy is widely recom-
mended for patients for secondary prevention of post-
myocardial infarction. However, the minimum effective
dose has not been fully determined for older people.
Among more than 13,000 myocardial infarction sur-
vivors, use of beta-blocker therapy was associated with
improved survival and decreased heart failure admissions
relative to patients not prescribed beta-blocker therapy.
However, among the 4681 older adults prescribed beta-
blocker therapy, the risk of rehospitalization with heart
failure was greater in the high-dose relative to the low-
dose group. This finding suggests that although beta-
blocker therapy is beneficial, it may be prudent to start

with low-dose therapy and to slowly titrate upward as 
tolerated.110

A similar issue of dose, risk, and benefit has recently
been identified in relation to thrombolytic therapy in
older patients with acute myocardial infarction. Older
patients were either excluded from or underrepresented
in the initial trials of these agents, even though they are
the age group with the highest incidence of heart attack.
Years after thrombolysis became the treatment of choice
for this condition on the basis of those trials, evidence has
emerged that the risk of thrombolytic-induced stroke is
greater than expected in older patients being treated for
myocardial infarction,111 raising the question of whether
the benefit–risk relationship for these drugs might be
quite different for older patients.

Although almost 50% of older adults report some form
of arthritis, randomized control trials of NSAIDs include
few older people and hardly any over the age of 85
years.112 Selecting the right dose may therefore be diffi-
cult because so little research evidence is available to
guide choices. There are, however, a series of studies that
suggest that adverse effects, including peptic ulcer
disease, renal impairment, and hypertension, associated
with the use of NSAID therapy are all dose related.
Griffin et al.113 evaluated older Medicaid enrollees to
explore the relation between NSAID use and the devel-
opment of peptic ulcer disease. Among NSAID users, the
relative risk for the development of peptic ulcer disease
increased from 2.8 for the lowest to 8.0 for the highest
dose group. In a systematic review of epidemiologic
studies, Henry et al.114 found that the lower risk of serious
gastrointestinal complications associated with the use of
certain NSAIDs was attributable mainly to the low doses
of those drugs generally used in clinical practice. Gurwitz
et al.115 conducted a study of 114 long-term care patients
and documented the nephrotoxic effects of short-term
NSAID therapy. They found that use of a high NSAID
dose was a significant predictor of a greater than 50%
increase in serum urea nitrogen level. In a further study,
the same investigators studied 9411 patients newly
started on an antihypertensive therapy.116 NSAID users
were significantly more likely than nonusers to be initi-
ated on an antihypertensive, with the risk of starting up
antihypertensive therapy increasing with increasing
NSAID dose. These examples illustrate the dose-related
development of a range of adverse effects associated with
the use of NSAID therapy.

Concerns about preventable drug-induced illness have
been amplified in recent years by the increasingly wide-
spread use by older patients of vitamin supplements117

and unproven over-the-counter (OTC) remedies to treat
a wide variety of conditions ranging from memory loss118

and depression to erectile dysfunction and arthritis. Fol-
lowing Congressional legislation in 1994 ending the
supervisory role of the FDA (U.S. Food and Drug Admin-



istration) over claims made for OTC products, a
menagerie of supplements and herbal remedies has
sprung up, often marketed directly at the geriatric popu-
lation, making claims that are completely unsubstanti-
ated. Several related problems have resulted from this
proliferation of untested therapies. Their use increases
patient health care expenses at a time when it is difficult
for many older Americans to afford effective drugs.
Further, a growing body of evidence indicates that
although most of the newer herbal remedies may lack
efficacy, they have a genuine potential for toxicity, with
numerous interactions between herbal medicines and
conventional drug therapies documented as leading to
adverse events.119,120 Their presence in the marketplace
further increases the need for the physician to take a
detailed history of all substances the patient ingests in
pursuit of health.

Although there is a tendency to focus on the excessive
use of medications in the elderly patient population, the
underuse of potentially beneficial medications is also a
problem. An increasing number of examples suggest that
adverse clinical consequences are associated with under-
prescribing of potentially beneficial drug therapies,
including beta-blocker therapy after acute myocardial
infarction, drugs for osteoporosis prevention, and the
pharmacologic treatment of hypertension.121

Quality improvement efforts must also focus on under-
use of specific classes of drugs and undertreatment of spe-
cific medical conditions. Efforts that seek only to reduce
the total numbers of drugs prescribed to elderly patients
to below an arbitrary threshold have a lower likelihood
of providing real health benefits, as compared with care-
fully considered evidence-based efforts that focus on
reducing the use of specific categories of medications that
pose a high risk of adverse effects (e.g., long elimination
half-life benzodiazepines or highly anticholinergic tri-
cyclic antidepressants).

Clinical Decision Making in the
Institutional Setting

Beyond the general aspects of geriatric pathophysiology
and pharmacology, the unique situation of the long-term
care facility adds another set of influences to prescribing
for elderly patients. Drug use in the nursing home occurs
in some of the most frail patients in the population, in
institutions with the potential for supervised, round-the-
clock observation. However, the nursing home environ-
ment is also one in which there is sometimes little
physician input, particularly in light of the clinical com-
plexity of the patients receiving care.122 Nursing homes
are complicated social institutions in which physicians,
nurses, consultant pharmacists, other health profession-

als, aides, and administrators interact to make drug pre-
scribing and drug administration decisions. Although the
physician writes a prescription, this decision is often
spurred by a nurse (or an aide) in much closer contact
with the resident, who often guides the physician’s pre-
scribing decisions by telephone or in brief visits. When a
drug is written for prn use (e.g., psychoactive medica-
tions, analgesics, and laxatives), it is the nursing staff or
their assistants who frequently make the crucial decision
as to whether an as-needed drug is actually administered,
at what frequency, and often in what dose and by what
route.123

For decades, the Health Care Financing Administra-
tion has required that a consultant pharmacist periodi-
cally review the drug regimens of all residents of skilled
nursing facilities.124 Thus, the nursing home is the only
component of the health care system with required,
regular pharmacist involvement in monitoring the ap-
propriateness of specific prescribing decisions. While
often dramatic in individual instances, the overall impact
of this mandated review has been more modest than orig-
inally anticipated and was not successful in controlling
the very high levels of psychoactive drug use often
reported in such settings.

Adding still another dimension to the influences 
on drug use in the nursing home is the fiscal situation 
of such facilities. Although most U.S. hospitals are 
nonprofit institutions, the majority of long-term care
facilities in the United States are for-profit entities. Even
those that are not face reimbursement constraints that
influence many aspects of care; because Medicaid pro-
grams are the main payors for about half the nation’s
nursing home residents, nonprofit facilities must also 
confront the limited per diem reimbursement rate pro-
vided by these state programs. Although drugs are 
generally covered separately and in full, limited re-
imbursement to the institution can constrain the level of
staffing in both nonprofit and for-profit homes. Insuffi-
cient staffing in turn can influence the incentive for use
of psychoactive medications, as well as the capacity to
monitor the consequences of drug use, both therapeutic
and adverse.

Regulatory changes may have brought about some
change, but numerous studies during the 1990s indicated
that about half of all nursing home residents were regu-
larly administered one or more psychoactive drugs. Until
recently, antipsychotic drugs were taken by a quarter or
more of all nursing home residents.125–128 Although a few
studies suggest some efficacy of antipsychotics in the
treatment of agitation in geriatric patients with demen-
tia,129 the literature is both limited and ambiguous in this
area. However, there is clear evidence linking the use of
such drugs with extrapyramidal symptoms, gait instabil-
ity, falls, and hip fractures. Benzodiazepines, frequently
used for dementia-associated agitation, can also be 
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troublesome; long elimination half-life benzodiazepines
pose their own risks of falls and fractures and other side
effects including daytime somnolence, confusion, and
ataxia, although not parkinsonian symptoms. Cross-
national studies indicate that apparently comparable
patients with dementia are managed in long-term care
facilities in western Europe and Japan with much less
reliance on sedating medications, and apparently with
good control of agitated behavior.

In a randomized trial of a comprehensive educational
outreach program to reduce the use of psychoactive
drugs in nursing homes, the use of antipsychotic drugs
was discontinued in significantly more residents in
nursing homes receiving the intervention than in control
homes (32% versus 14%); these reductions occurred
without adversely affecting the overall behavior and level
of functioning of the residents130 or level of distress
among staff.131 In a similar study, Ray et al. also reported
large reductions in antipsychotic drug use.132

Considerably more needs to be learned about the 
relative clinical efficacy of interpersonal interventions,
benzodiazepines, and antipsychotic agents in calming 
agitated demented nursing home residents. Some studies
have found that reliance on sedative drugs was more
common in larger nursing homes, facilities with lower
staff-to-patient ratios, or by physicians with larger nursing
home practices133; however, these findings have not been
consistently replicated. The interplay among economic
constraints, staffing patterns, and sedative use is a crucial
topic for further investigation.

In considering whether pharmacologic intervention is
required to manage agitated behavior in an elderly
nursing home resident, two basic facts should be consid-
ered. The first is that unusual behavior in the elderly is
not necessarily an indication for drug intervention. Inco-
herent babbling or constant repetition of inappropriate
requests may merely require a greater level of tolerance
on the part of staff members, rather than sedation. Other
problems, such as wandering, might be approached by
environmental solutions, such as facility designs that
enable disoriented patients to move about freely while
preventing their escape from the range of staff supervi-
sion. If intervention is warranted, the safest therapeutic
approach (and one which can be highly effective) is inter-
personal attention, which is often preferable to sedation.
Whether in the institutional or the ambulatory setting,
programs to improve prescribing quality may lead to
increased costs in the short term but can lead to long-
term improvements in outcome. Such interventions to
improve the quality of health care provided to the elderly
have been shown to prevent readmission of elderly
patients with congestive heart failure,134 reduce the risk
of falls,135 and improve the quality of care in patients
requiring chronic warfarin therapy.136

Development and Testing of New
Therapeutic Agents

Even though many drugs are likely to be used heavily by
the geriatric population, progress has been slow toward
systematic inclusion of older patients in the drug evalua-
tion and approval process. In the past, it has been advan-
tageous for pharmaceutical manufacturers and clinical
researchers to test new drugs before marketing primarily
in healthy younger patients, because they are likeliest 
to yield “clean” results uncomplicated by concomitant
therapy with other drugs, comorbidity, or pharmacoki-
netic abnormalities. However, this leaves open the possi-
bility that one of these “complicating factors” will have a
clinically meaningful effect on the new drug once it is
marketed and taken by large numbers of elderly persons.

Unfortunately, much time can pass before studies are
mounted to address important therapeutic issues in the
elderly (e.g., the Systolic Hypertension in the Elderly
Program137), and clinicians and patients are forced to
make pressing clinical decisions in the absence of an ade-
quate knowledge base. Perceptions about the difficulty of
involving elderly subjects in research protocols can lead
to study designs that prevent a study from yielding the
very information necessary to clarify or refute such pre-
conceptions about the drug’s effects in elderly patients.
This a priori exclusion of elderly has been particularly
problematic in clinical trials in the prevention and treat-
ment of heart disease.138 For example, age restrictions
excluded older patients from most of the pivotal studies
of lipid-lowering drugs in both primary and secondary
prevention. Some clinicians and payors then responded
to this lack of information with the conclusion that “there
is no evidence to justify the use of lipid-lowering drugs 
in the elderly,” and advocated withholding such therapy
from older patients. However, when age-stratified analy-
ses have been performed to determine whether the 
benefits of cholesterol reduction are attenuated with age
(most notably in the CARE trial, which included patients
up to age 75),139 it was found that the risk reduction
afforded by pravastatin remained constant throughout
the age range studied.140 Cost-effectiveness modeling 
suggested that the intervention remained a “good buy”
for older patients as well.141 Definitive results are
expected from an ongoing randomized trial of pravas-
tatin in elderly patients, PROSPER.142

Over a decade ago, the Food and Drug Administration
issued a guideline on the testing of drugs in the elderly.143

The guideline was intended to encourage routine and
thorough evaluation in elderly populations of the effects
of new medications proposed for FDA approval, so that
physicians would have sufficient information to use drugs
properly in their older patients. The recommendations



state that “there is no good basis for the exclusion of
patients on the basis of advanced age alone, or because
of the presence of any concomitant illness or medication,
unless there is reason to believe that the concomitant
illness or medication will endanger the patient or lead 
to confusion in interpreting the results of the study.
Attempts should therefore be made to include patients
over 75 years of age and those with concomitant illness
and treatments, if they are stable and willing to partici-
pate.” The FDA guideline presented a reasonable and
practical approach to the study of drugs in the elderly,
with implications for the design of future clinical trials of
both new and existing drug therapies. However, few data
are available to document its effect on the demographics
of premarketing trials.

Conclusion

As the most prominent consumers of prescription 
medications, elderly patients stand to benefit the most and
are also at greatest risk of toxicity from our increasingly
complex,effective,and costly pharmacopoeia.When phar-
macotherapy is indicated, choosing the right drug in the
right dose for an elderly patient represents one of the most
difficult challenges in all of medicine,but also can yield the
most gratifying outcomes. Likewise, few interventions in
geriatric practice are as elegant in process, and as “heroic”
in outcome, as identifying and treating adverse drug
effects. Thorough knowledge of some of the principles
outlined here will enable the clinician to wield this power-
ful double-edged sword with the least possible risk and
with the maximum benefit for patients.
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noncompliance, adverse effects, and drug interactions.
Before adding a new medication to a patient’s regi-
men, current therapy should be assessed. Questions that
should be addressed include: Is the new symptom a side
effect of an existing medication, or can the problem be
handled by adjusting the dose of current medications 
or discontinuing a medication? An important point to
remember is that it is usually easier to not start a med-
ication that may not be necessary than it is to stop a
current medication.

When withdrawing medications thought to be unnec-
essary, it is crucial to monitor the patient for recurrence
of symptoms. Walma et al. conducted a double-blind 
randomized controlled trial of diuretic withdrawal in
elderly patients with no symptoms of heart failure or
hypertension.1 Of the 102 patients in the withdrawal
group, 50 patients needed to be restarted on diuretics, 25
of them because of heart failure. Other studies have
examined the effect of drug withdrawal in elderly 
populations. Gerety et al. studied adverse drug events
(ADEs) and adverse drug withdrawal events (ADWEs)
in a Veteran Affairs (VA) nursing home;2 190 medica-
tions were withdrawn and 62 patients experienced 94
ADWEs, 72% of which were minor. The most common
risk factors for ADEs and ADWEs were the number 
of diagnoses, number of medications, and hospitaliza-
tion during the nursing home stay. The most common
medications associated with ADWEs were cardiovascu-
lar, central nervous system (CNS), and gastrointestinal
(GI) drugs. Of note, 60% of the medications did not 
need to be reinstituted. A similar study was conducted in
a VA outpatient setting:3 238 medications were discon-
tinued in 124 patients, resulting in 62 ADWEs; 74% of 
the medications were not restarted, and the most com-
mon medications involved were cardiovascular and CNS 
medications.

When choosing the dose of a medication for an older
patient, the motto has always been “start low, go slow.”
The other half of that statement should be “but don’t stop

Appropriate prescribing of medication for elderly patients
involves more than knowledge of the pharmacology of 
the medications. Clinical issues, as well as practical and
regulatory issues surrounding medication use in the older
population, must also be taken into consideration.

Medication History

Before even considering any of the issues involving drug
therapy in a given patient, it is essential that the pre-
scriber know exactly what medications the patient is
taking, achieved by taking a thorough and accurate med-
ication history. When asking the patient about their med-
ications, it is important to be specific. The interviewer
should specifically ask about prescription medications,
over-the-counter (OTC) products, as needed (prn) med-
ications, vitamins and minerals, herbal products, and
home remedies. The questions can be asked by category
of product or as a review of systems. For example, “Do
you take anything for your eyes, ears, etc.?”The interview
should end with the question, “Do you do anything else
for your health?” With the widespread interest in com-
plementary and alternative medicine, this last question
may provide some interesting and unusual responses.
Another useful technique is to have patients bring in all
their medications and medicinal products for review by
the physician, nurse, or pharmacist. Ideally the medica-
tion history and inventory should be updated at each
office visit, and a complete history should be obtained at
least every 6 months. Asking what health care providers
the patient has seen since their last visit with you often
serves as a prompt to remember other medications.

Minimizing Medication

One of the most crucial elements of geriatric pharma-
cotherapy is not to overmedicate the patient. Polyphar-
macy, the use of many medications, is a major cause of
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too soon.” Although doses of medications used in the
elderly should be held to a minimum, the “right” dose in
an elderly patient is the dose that is both effective and
well tolerated.4 Initially, doses should be modified based
on pharmacokinetic predictions, but actual pharmacody-
namic responses to the medication should then be used
to adjust the dose. When pharmacokinetic data are not
available, whenever practical, doses can be initiated at
one-half the usual adult dose; this can be achieved by
splitting tablets or by extending the dosing interval. Some
manufacturers, realizing the need for smaller doses in the
elderly, have marketed smaller dosage forms or liquid
formulations to facilitate dosing.

The scheduling of medications is another important
factor to consider when prescribing for the older patient.
Minimizing the number of doses per day is easier for the
patient and can improve compliance.The use of sustained-
release dosage forms or taking advantage of prolonged
elimination half-lives in the elderly can decrease the
number of doses per day. For example, ciprofloxacin can
often be dosed once a day in elderly patients.5 Scheduling
is also important as to the time of day. Medications that can
cause drowsiness should be dosed at bedtime.

Economics

At the time of this writing, Medicare still does not include
a prescription drug benefit, and many elderly patients do
not have prescription coverage. As the cost of medica-
tion soars, elderly patients on fixed incomes may have 
difficulty affording their drug therapy. Prescribers need
to learn the costs of medications, specifically the cost of
30 days at a geriatric dose. It is also useful to be familiar
with therapeutic alternatives, and which one is most 
cost-effective. For example, one angiotensin-converting
enzyme (ACE) inhibitor may be less expensive than
another.

It is also important to be aware which medications are
available generically. There are few data on the use of
generic medications in the elderly and whether any sig-
nificant pharmacokinetic or pharmacodynamic changes
are evident. A study of generic verapamil products found
that there was a significant amount of variability in the
maximum serum concentration and the area under the
curve in older adults.6 A follow-up study in elderly hyper-
tensive patients found that, despite pharmacokinetic 
differences, no significant clinical differences were 
seen when comparing a generic verapamil to the brand
product.7 It is important to consider that even though the
FDA (U.S. Food and Drug Administration) may find that
the generic products are bioequivalent, most of these
studies are done in younger adults and therefore these
products may not actually be bioequivalent in the elderly.
Even if elderly subjects are included in the studies, their

data may not be separated from the rest of the study 
population.

A study comparing generic Warfarin and the brand
Coumadin found no significant difference between the
two products in respect to average international normal-
ized ratio (INR) values.8 The median age of the study
population was 79 years (range, 42–96), so it can be
inferred that there was no difference between the prod-
ucts in the older patients in the study, but no specific 
geriatric data were reported.

Patient attitudes about generic medications may influ-
ence a physician’s prescribing habits. A survey was con-
ducted to assess patient perceptions of the risk of generic
medications versus brand products.9 The more serious the
condition (e.g., heart disease), the more patients per-
ceived generics as risky compared to the brand. For less
severe conditions (e.g., cough), more respondents were
willing to accept generic products and perceived them to
be the same as the brand product. Patient education
about the safety and appropriateness of generics may
help improve their acceptance.

Compliance

There is no strict definition of noncompliance, but it can
be defined as a patient’s intentional or unintentional
deviation from the medication regimen prescribed or
recommended by the health care professional. Noncom-
pliance includes omitting doses, adding doses, taking
doses at the wrong time, or incorrectly administering the
medication, to name only a few noncompliant behaviors.

Studies reporting compliance rates in elderly patients
have found that the adherence rate ranges from 26% 
to 59%.10 In the elderly, there are numerous causes of 
noncompliance or barriers to good compliance with 
medication regimens. Changes in functional and cogni-
tive status are some of the key causes, and creative solu-
tions are sometimes needed to overcome these barriers
(Table 8.1).

Specific dosage forms may be particularly difficult for
the older patient to manage. For example, in a study by
Brown et al., 70% of patients could not adequately instill
an ophthalmic preparation into their eyes.11 In another
study on eye medications, 21% of patients reported dif-
ficulty administering the medication due to the force

Table 8.1. Changes in functional status affecting compliance.

Decreased vision
Decreased hearing
Decreased manual dexterity
Dysphagia
Impaired mobility



required to squeeze the bottle, unsteadiness of their
hand, difficulty raising their arm, difficulty tilting their
head, or difficulty opening the tamper-proof seal on the
new bottle.12 Eyedrop guides, which fit onto the eyedrop
bottle, can help steady the hand and direct the drop into
the eye. When using the guide, the percent of people who
could instill a drop on the first try increased from 20% to
87%.12

In all patients, difficulties in properly using a metered-
dose inhaler (MDI) can impair the effectiveness of the
medication.13,14 Assessment of technique and education
are essential for compliance and efficacy. Newer versions
of MDIs are breath activated, making it easier for the
older patient who may not be able to coordinate their
breathing with pressing down on the canister. Addition-
ally, there are a variety of devices that can adapt MDIs
for patients with arthritis, making it easier to press down
on the canister. There are various inhalation aids and
spacer devices, such as the InspirEase and Aerochamber,
which can improve the delivery of the medication to the
airways.

Even child-resistant caps, which have been required on
prescription medications in the United States since 1970,
can be barriers to compliance in the older patient. In one
study, one-third of patients over 60 years of age could 
not remove tablets from a vial with a child-resistant cap.15

Of these patients, 91% either left the cap off the vial,
changed containers, or did something else to be able to
get to their medications; 9% of the patients simply 
discontinued the medication. Obviously, none of these
options is optimal. It is the responsibility of the prescriber
and the pharmacist to ask the elderly patient if they need
a non–child-resistant cap. The prescriber can note it on 
the prescription or the patient can tell the pharmacist
directly. The pharmacist should document this infor-
mation on the individual’s patient profile for further 
prescriptions.

Visual problems can affect the patient’s ability to read
the medication label or patient education material and
may even impair their ability to discriminate between
colors of tablets. Decreased hearing can make pa-
tient counseling challenging for the health professional.
When interacting with sensory-impaired patients, it is
important to ensure that they are accurately receiving the
information.

Besides alterations in functional status, there are other
reasons for noncompliance in the elderly patient. Eco-
nomic issues, as mentioned earlier, can force a patient to
compromise their compliance. Attitudes about illness,
aging, and even the medications themselves can impair
compliance. Medications may be a reminder of illness
and growing older, and the patient may resist or ignore
the medications. Living alone, with no support system to
remind them to take their medication, may also lead to
noncompliance.

Cognitive status can also be an impediment to compli-
ance. Simply remembering to take the medication can be
difficult for the cognitively impaired patient. Actions
requiring judgment, such as recognizing adverse events
or self-monitoring their therapy, may be impossible.
Simplifying the regimen, reminder aids, and family or
caregiver involvement are the best methods to improve
compliance in these patients.

It would seem logical that the most significant risk
factors for noncompliance are simply the number of med-
ications and the number or severity of illnesses. However,
a review of compliance studies found conflicting results.10

Noncompliance and its reasons are still not well under-
stood. Studies have also examined the relationship
between knowledge about the medications or illnesses
and compliance.16 Unfortunately, they do not always cor-
relate, in that educating the patient does not always result
in good compliance.

Methods to Improve Compliance

The first step to improve compliance should be to sim-
plify the regimen. The minimum number of medications
and doses per day should be the goal. It is advisable to
avoid medications that must be given more than twice a
day.

Patient Education

Even though knowledge does not always equal compli-
ance, patient education is still important. The National
Council on Patient Information and Education (NCPIE)
recommends that patients know, at a minimum, the fol-
lowing information about their medications:

1. Name of the medication and its indication
2. Dose and schedule of the medication and how long to

take it
3. What to avoid while on the medication
4. Major adverse effects and what to do if they occur
5. Any written information about the medication

With elderly patients, it is advisable to include a family
member or caregiver in the education process. Supple-
menting verbal information with written information 
is also important. When developing patient education
materials, it is important to utilize a large font size and
aim for a reading level not greater than sixth grade. Black
print on nonglare white or yellow paper can ease the
readability.

The effect of an education program on compliance and
control of illness was assessed in an elderly population
with osteoarthritis.17 Patients in the intervention group
were educated about their disease and their medications
via a computer program. The control group was only
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exposed to information about osteoarthritis. The inter-
vention group had a significantly higher rate of appro-
priate use of medication. However, the only difference
seen between the groups in regard to the severity of
illness measures was in the extent of stiffness. The inter-
vention group also had a greater sense of confidence in
their ability to be compliant with the drug regimen.

Another difficulty with compliance lies in the ability of
the patient to read and understand the label. Directions
should be simple and easy to understand. Ideally the pre-
scription directions for all patients should state exactly
how, when, and why to take the medication, for example:
“Take one tablet every morning for high blood pressure.”
Large type should be used when possible, or the patient
should be encouraged to use a magnifier.

Medication Administration Skills

One of the simplest ways to assess compliance is to watch
the patient take the medication. The patient should be
able to open the vial, count out the correct number of
tablets or capsules, and swallow them. Assessment of the
elderly patient’s functional ability to take medication has
been reported in several studies.18–21 It is important to
check their technique for using inhalers, instilling oph-
thalmic preparations, injecting insulin, and even applying
a transdermal patch or creams and ointments. Before
prescribing a liquid form of a medication, it should be
ensured that the patient can accurately measure liquids.
Patients with difficulties with these special dosage forms
should be referred to their pharmacist, who can recom-
mend compliance aids. For example, for diabetics, there
are magnifiers that fit onto the insulin syringes. For liquid
medications, there are a variety of dosing spoons, cups,
and oral syringes. Even transdermal patches can present
a problem, as an elderly patient with visual problems or
arthritis may have difficulty peeling off the protective
backing on the patch. For vials, easy-to-open caps are
available. It is also important to check the size of the vial.
A very small vial may be difficult to manage for a patient
with severely arthritic hands or who has hemiplegia. In
these cases, a larger vial may be easier to grasp.

Tablet splitters and crushers can be used for those
patients who have difficulty swallowing tablets. Before
splitting or crushing a tablet, the patient or prescriber
should check with the pharmacist or the manufacturer’s
information to make sure that the medication will not be
affected by breaking the tablet. Sustained-release for-
mulations and enteric-coated medications should not be
split or crushed.

If despite compliance aids the patient is still having dif-
ficulty administering the medication, alternative dosage
forms may be necessary. For example, a patient having
difficulty with a transdermal nitroglycerin patch may be
better managed on isosorbide mononitrate once a day. In

other cases, a family member or caregiver may need to
be trained to help with the medications.

One of the medication compliance problems that is
often overlooked is the problem of the family caregiver
and medication administration difficulties. Travis et al.
assessed the difficulties that family caregivers had when
giving medications.22 The difficulties were described as
scheduling logistics (29.5%), administration procedures
(32%), and safety issues (38.5%). The three most
common difficulties were (1) giving medications to a con-
fused or uncooperative person; (2) working the medica-
tion schedule into the care routines; and (3) recognizing
adverse or toxic effects. This study demonstrates that
family caregivers must be given proper instructions on
how to administer medications and be educated about
the medications themselves.

Reminder Aids

A variety of reminder aids can be used to help patients
remember to take their medications. The simplest
method is to design a calendar that lists the medications
and the time of day to take them. The calendar can be
posted on the refrigerator or other prominent place in the
home. Weekly or monthly calendar cards with boxes to
check off each dose can be used and correlated with
tablet counts to assess level of compliance.

Commercially available medication boxes can aid in
compliance. These boxes hold 1 day or 1 week or med-
ication, and some have compartments for up to four
dosing times per day. Electronic aids also have been
developed. These devices can be set to beep at the correct
times, and some even provide a warning if a dose has
been missed. Some systems are locked and tamperproof
and actually dispense the medication only at the correct
time.

Studies on compliance measures have shown that no
one intervention is universally better than another.16

Rather, a compliance plan should be individualized to the
needs of the patient and should include a combination of
interventions focusing on behavioral as well as educa-
tional interventions.

Utilizing the Pharmacist

Assessing and improving compliance requires a multidis-
ciplinary effort. Prescribers should utilize the patient’s
pharmacist and keep the lines of communication open.
The pharmacist can provide advice on compliance and
reminder aids and also can suggest alternative dosage
forms, such as sustained-release formulations or smaller
tablet sizes. The pharmacist can also track compliance via
refill records and note what OTC products the patient is
using. The pharmacist is a ready source of drug informa-



tion for both the patient and the prescriber. By federal
law, the pharmacist must offer to counsel all Medicaid
patients on prescription medications.23 Many states have
expanded this regulation to include all patients. All
patients, particularly the elderly, should be encouraged to
consult their pharmacist when purchasing OTC medica-
tions and other health-related products. Most important,
it should be stressed to the patient that it is safer to use
only one pharmacy so that all their prescription and OTC
medications are entered into one computer profile. This
method allows the pharmacist to monitor for drug inter-
actions, duplications, and potential adverse effects.

For the prescriber, the pharmacist can provide infor-
mation about the availability of new medications, dosage
forms, or newly approved indications, as well as drug
interactions, adverse effects, and special concerns in the
elderly. Since 1997, pharmacists who specialize in geri-
atrics have had the opportunity to become certified in the
area of geriatric pharmacy. The Commission for Certifi-
cation in Geriatric Pharmacy offers an examination cov-
ering various areas of geriatric pharmacy practice. These
pharmacists carry the title of Certified Geriatric Phar-
macist (CGP), demonstrating their expertise in the area.

Nursing Home Issues

Residents of nursing homes are generally among the
frailest of the elderly and are often on many chronic med-
ications. The decision to institute a new medication may
be the result of the input of a variety of disciplines.
Because the physician may only be making monthly visits
to the facility, the nursing staff is the “front line.” The
nurses or nursing aides often are the ones to suggest that
an intervention is necessary. The consultant pharmacist is
another active voice in the drug use process. Since 1974,
the Federal government has required that a pharmacist
review the drug regimen of all residents in long-term care
facilities (LTCF) on a monthly basis.24 This drug regimen
review is based on a set of guidelines or “indicators” that
are used by the state surveyors when they review med-
ication use in a facility.25 The pharmacist must provide
comments about the drug regimen to the physician of
record, who must respond to these comments. A recent
study assessing the impact of drug regimen review in
nursing homes estimated that the pharmacists’ reviews
saved $3.6 billion annually in drug-related costs.26

Despite these savings, it is estimated that for every dollar
spent on medications in LTCFs, $1.33 is spent on drug-
related problems.26

Since the implementation of drug regimen review, the
nursing home regulations affecting medications have
been modified several times. One of the most significant
changes was in 1987 with the passage of the Nursing
Home Reform Amendments of the Omnibus Budget

Reconciliation Act (OBRA ’87).27 This regulation
requires that “each resident’s drug regimen must be free
from unnecessary drugs”27 (Table 8.2). The Interpretive
Guidelines accompanying this regulation, which were
implemented in 1990, focused on the appropriate use 
of psychotropic medications, most specifically antipsy-
chotics, anxiolytics, and hypnotics.28 OBRA ’87 also states
that “the resident has the right to be free from any phys-
ical restraints imposed or psychoactive drug administered
for purposes of discipline or convenience and not
required to treat the resident’s medical symptoms.”27 The
Interpretive Guidelines include a list of appropriate indi-
cations for the use of antipsychotics, anxiolytics, and 
hypnotics and explain under what circumstances these
medications should be used. Nonpharmacologic inter-
ventions are considered first-line therapy, and medi-
cations should only be used if the interventions fail.
Justification for use of psychoactive medication is based
on improving or maintaining the resident’s func-
tional status. Emphasis is placed on length of therapy 
and maximum recommended dosages. For anxiolytics
and hypnotics, the guidelines discourage the use of 
long-acting benzodiazepines and older agents such as
meprobamate. They also discourage the use of the 
antihistamines, diphenhydramine and hydroxyzine, as
hypnotics or anxiolytics.

Later modifications to the guidelines focused on 
antidepressants and their underutilization in nursing
facilities. It has been shown that depression is often
unrecognized and therefore left untreated in elderly
nursing home residents.29 The appropriate diagnosis and
treatment of depression are stressed.

In all the psychotropic drug guidelines, the use of the
lowest effective dose is emphasized. It must be noted that
as new psychoactive medications are marketed, the
impact of the guidelines on their use in LTCFs must be
established.

Studies assessing the impact of the psychotropic 
guidelines on prescribing patterns in nursing homes 
have found significant decreases in the use of antipsy-
chotics.30–32 In some cases, reductions in antipsychotics
resulted in adjustment in the use of other psychoactive
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Table 8.2. Definition of “unnecessary drugs” according to
OBRA 1987 guidelines.

An unnecessary drug is any drug when used:

1. In excessive dose (including duplicate drug therapy); or
2. For excessive duration; or
3. Without adequate monitoring; or
4. Without adequate indications for its use; or
5. In the presence of adverse consequences that indicate the dose 

should be reduced or discontinued; or
6. Any combination of the reasons above.

Source: Omnibus Budget Reconciliation Act of 1987.27
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medications, such as an increase in the use of antide-
pressants.33 Multidisciplinary and educational interven-
tions were most effective in ensuring appropriate use of
psychoactive medications.34–36

Additions to the Interpretive Guidelines in 1999
focused on the choice of medications for elderly nursing
home residents.37 The “Beers criteria,” a set of guidelines
concerning “potentially inappropriate” medications for
the elderly, were incorporated into the nursing home reg-
ulations.38 Medications with a high-severity risk were
placed under the definition of “unnecessary medications,”
and those with a low-severity risk were placed under the
drug regimen review regulations. In either case, use of
these medications must be justified in the patient’s chart.
Department of Health surveyors will scrutinize residents
on one of these “potentially inappropriate” medications
to make sure that they are not suffering adverse out-
comes. Also, 1999 saw the implementation of Quality
Indicators for assessing the quality of care in nursing
facilities; 5 of these 24 indicators specifically refer to 
medications (Table 8.3).

A major change in nursing homes that affected med-
ication is the change in reimbursement for Medicare
patients. The Prospective Payment System (PPS) pro-
vides a per diem rate based on level of care. The payment
segment that includes medication is relatively stable
across the levels of care. This plan encourages the use of
the least expensive medication, which may not necessar-
ily be the best for the elderly patient and, in the end, may
not be the most cost-effective. For example, the older tri-
cyclic antidepressants (TCAs) are less expensive than the
newer selective serotonin reuptake inhibitors (SSRIs),
but the TCAs have more side effects and the outcomes
of these side effects may be costly. The effect of the PPS
on medication usage and clinical outcomes in LTCFs
remains to be seen.

Assisted Living Facilities

At the time of this writing, there are no national guide-
lines concerning medication use in assisted living facili-
ties. Some states are requiring or suggesting pharmacist
drug regimen reviews, and the impact of these interven-
tions is still unknown. Depending on the level of care of

the individual facility, some provide medication adminis-
tration, some only supervision (reminding the resident to
take the medication), and some require that the resident
be able to self-medicate. Medication use in assisted living
is still an uncharted area in geriatrics.

Conclusion

Appropriate drug therapy in the older patient is the
result of assessing all the complexities of the geriatric
patient. Factors to be considered are pharmacologic,
physiologic, sociologic, practical, and, in the case of
nursing homes, regulatory. Once the decision is made 
to prescribe a medication, the right agent and patient-
specific dose must be chosen. Care then must be taken to
ensure that the patient will be able to comply with the
regimen. Consideration of the patient’s functional and
cognitive status and their living environment may influ-
ence the choice of medication. By balancing all these
factors and being sensitive to the special needs of the
elderly, safe and effective medication regimens can be
achieved.
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Contexts of Care
Laurence Z. Rubenstein

Use of Services by Older Persons

The population aged 65 and older uses a greatly dispro-
portionate amount of most health services. In developed
countries, older persons typically use most services at 
a rate three to four times higher than their proportion 
in the general population, which primarily reflects the
increased prevalence of most diseases and physical dis-
abilities among older persons.1 This trend, together with
the continual expansion of the older population segment
worldwide, has been one of the major factors leading 
to dramatic cost inflation of health services globally.
With medical care responsible for 8% to 14% of the gross
national product in most developed countries, public
resources have increasing difficulty sustaining these 
services. Health care cost containment is now an interna-
tional watchword. The difficulty in attaining this ob-
jective without sacrificing the older person’s need for
adequate care has become a universal and growing chal-
lenge. Understanding health services utilization, its deter-
minates, and ways to effectively manage it are major
priorities for health services research and policy analysis
worldwide.

In 1998, 13.5% of the United States gross domestic
product was spent on health care, or $3632 per capita.2

Of this, 33.3% went for hospital services 20.0% for physi-
cian services, 10.6% for drugs and other medical non-
durales, 7.6% for nursing home care, 4.7% for dental
services, 5.8% for other professional services, 3.2% for
government public health activities, 1.3% for vision 
products, 2.5% for home health care, 5.0% for insurance
administrative expenses, 3.1% for research and construc-
tion, and 2.8% for miscellaneous services. Figure 9.1
shows health care expenditures by older persons in the
United States for major service categories by age sub-
group and highlights the progressive increase and chang-
ing patterns after age 65.3

Geriatric medicine is characterized by multiple levels 
or contexts of care. The geriatrician and their team typi-
cally care for elderly patients along a continuum of these
contexts, stretching from hospitalization for an acute
problem, such as a stroke, to rehabilitation on a subacute
ward, to convalescence in a nursing home, to continued
care at home via a home care program, and finally to a
return to primary care in the office. (Conversely, one can
view this continuum from the opposite direction, begin-
ning in primary and preventive care and spanning to insti-
tutional care.) Each of these contexts of care has its own
scope of purpose, its own rationale, its own teams of care
professionals, and its own financial considerations and
incentives, all of which are actively evolving along with
changes in the overall health care system and larger
society. Proper geriatric care requires familiarity with all
these contexts and an understanding of how best to
manage patients within them.

In several countries with well-organized health care
systems (e.g., Great Britain), the geriatrician serves as the
manager/gatekeeper of a variety of geriatric care services,
such as hospital geriatric assessment and management
units, rehabilitation wards, day hospitals, nursing homes,
and home care service. In all these contexts, the geriatrician
can function as the primary care provider or as a consult-
ant physician. In other countries with less-developed geri-
atric care systems, these services, when available, tend to be
autonomous, and geriatricians play more consultative roles.

Some common threads shared by most of these pro-
grams include their focus on functionally impaired
elderly persons, their focus on optimizing functional
status and quality of life, and their employment of inter-
disciplinary teams, comprehensive geriatric assessment
techniques, and principles of case management. This
chapter provides an overview of these contexts of geri-
atric care and how they can and should be coordinated,
serving as an introduction to the more detailed program-
specific chapters that follow.
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Hospital Use

Hospital use is by far the largest single health expense
category, and it dramatically increases with age, as indi-
cated clearly in Figure 9.2, which shows data on annual
per capita hospital discharges in the United States by age
group. This age trend is true whether considering dis-
charges, total hospital days per year, or per capita expen-
ditures. Persons age 75 years and over use five times as
many annual per capita hospital days as persons 45 to 64
years of age (30.3 versus 6.0 day per year, in 1998 in the
United States).2

A number of studies have identified predictors of 
hospital use that largely explain this disproportionately
heavy use of hospital services by older persons. In one
study, the most important predictors were hospital use in
the previous year, poor perceived health status, more
than six physician visits in the past year, and lack of an

informal caregiver.4 In a more detailed study using the
behavioral model, which subdivided potential predictors
of hospital use into the three traditional categories of 
predisposing, enabling, and need characteristics, signifi-
cant predictors of hospital use included lower functional
status, poorer perceived health, lack of social supports,
and health concerns.5 In all studies, age has been one of
the major predictors of hospitalization.

The most common diagnoses responsible for hospi-
talization among older persons in the United States in
1996 were, in decreasing order, heart disease, cancer,
cerebrovascular disease, injuries, pneumonia, and eye 
diseases.2 Hospitalization rates for all these disorders
continue to increase with increasing age, except for neo-
plastic disease, which tends to decline after age 75. Mean
hospital length of stay in 1998 for persons age 65 and
older was 6.2 days, down from 10.7 days in 1980. Among
the most common diagnoses, mean hospital length of 
stay was longest for hip fractures (8.2 days), followed 
by pneumonia (7.1 days), heart disease (5.6 days), and 
cerebrovascular disease (5.4 days). Over the past two
decades, diagnosis-specific length of stay has been dra-
matically falling, largely in response to economic in-
centives from the payors. For example, length of stay for
hip fracture patients over age 74 has declined from 19.2
days in 1985 to 8.2 days in 1998, and for cerebrovascu-
lar disease from 10.0 days to 5.4 days. This shortening of
length of stay has been the major factor behind the
declining proportion of the health care dollar spent on
hospital care—from 42% in 1980 to 33% in 1998—and
has been a major factor in the slowing of health care 
inflation.

A number of studies have looked at factors predic-
tive of hospital outcomes. In an article that reviewed 15
studies, the most commonly found predictors of adverse
hospital outcomes (i.e., mortality, nursing home place-
ment, or long length of stay) were advancing age (9 of 11
studies), impaired functional status (8 of 11), impaired

Figure 9.1. United States per capita health care expenditures
by older persons, by service type and age group. (Data from
1996 Medicare Current Beneficiary Survey, Older American
2000.)

Figure 9.2. U.S. hospital discharges by age
group, per 100 persons/year. (Data from 1996
U.S. National Hospital Discharge Survey,
Health United States 2000.)



mental function (7 of 11), and problematic living location
(6 of 11).6 In a more recent study that was able to include
illness severity in the model, severity was an important
predictor of adverse outcome, along with impaired func-
tional status.7 Figure 9.3 shows the changing patterns of
hospital discharge location after age 65, indicating 
the progressive increase in mortality and nursing 
home placement and decreasing likelihood of returning
home.

Nursing Home Use

Although nursing homes account for only 7.6% of all
health care expenditures for the entire U.S. population,
the older population expends more than 20% of its health
care dollar on nursing home care, and this proportion
approaches 46% for the population age 85 and over (see
Fig. 9.1).2 Between 1974 and 1997, the U.S. nursing home
population grew by more than 52%. Currently, about
4.3% of persons age 65 and over reside in nursing homes;
however, more than 22% of women age 85 and over live
in nursing homes. As discussed in Chapter 11, the nursing
home clientele is highly diverse. This diversity presents
itself in several areas, including the degree of physical or
mental impairment, the type of care required, and the
duration of stay. The important distinction has been made
between short stayers (less than 6 months) and long
stayers (more than 6 months). Short stayers include
patients needing rehabilitation or convalescent care after
an acute illness and who are expected to go back home,
as well as patients who are terminally ill from endstage
cancer or dementia and who are expected to die in the
nursing home. Long stayers include three large sub-
groups: those with cognitive impairment; those with 
physical impairment (largely musculoskeletal, neuro-
logic, cardiac, or pulmonary disease); and those with both
cognitive and physical impairments. The proportion of
short stayers has increased in the past two decades in

response to fiscal pressures to shorten hospital length 
of stay.

Several studies have examined predictors of nursing
home use. The most common factors that correlate with
use include age, diagnostic condition, living alone, func-
tional impairment, being unmarried, white race, weak
social support, poverty, hospital admission, bed disability,
female sex, and use of an ambulation aid.8 Most studies
have found that women have a much higher probability
of nursing home use. For instance, the lifetime probabil-
ity of nursing home use in the United States is about 45%
for women versus 28% for men.9 This gender gap can be
partially explained by the greater longevity of women
with decreased likelihood of spousal support, their higher
prevalence of disabilities, their lower functional status
score, and their lower incomes. It has been argued that
when the effects of such variables are controlled for,
older women may actually have a lower risk of nursing
home use than men. Be that as it may, the current proto-
type of the nursing home dweller is still that of an older
woman with multiple pathologies, taking several medica-
tions, most likely widowed and incontinent.

Use of Physician Services

A physician contact can take place in the office setting or
clinic, in the hospital, in the nursing home, in the patient’s
home, or by telephone. In 1996, the U.S. population age
65 and over had a mean of 11.7 physician contacts per
year2; this included 10.2 annual contacts for persons age
65 to 74 years and 13.7 contacts for persons age 75 years
and over. Of these contacts, about 49% took place in the
office, 10% in the hospital, 19% in the home or nursing
home, 9% on the phone, and 12% in other places such as
clinics. Factors shown to correlate with physician utiliza-
tion include perceived health status, having an active
health problem, having a functional impairment, and
having a regular primary care physician.10
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Figure 9.3. U.S. hospital discharge locations for older
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Use of Community Health Care Services

This category covers auxiliary and support health serv-
ices and is usually subdivided into the two subcategories
of home care services (which include visiting nurses, hot
meals, home health aides, or other special care delivered
at home) and ambulatory care services (which include re-
habilitation, counseling, and speech therapy). Also some-
times considered are services offered by community
centers, such as day hospitals and senior citizen centers.
Utilization of these services has been traditionally low.
In the 1980 National Health Interview Survey, only 4%
of respondents had reported using any of these services.
However, in more recent years, use of these services has
grown faster than for any other type of service. The pro-
portion of the health care dollar paying for home care
alone has increased from 0.5% to 3.0% between 1975 and
1997.2

The most important predictor of community services
use is a recent discharge from an acute hospital.11,12 Age
is also a major predictor, largely related to increased
needs.13 Although community care services are often
advocated as “alternatives” to more costly institutional
services, most studies have been unable to show a sub-
stantial substitution effect. Many people will use com-
munity services when offered, as add-ons to their current
care rather than as substitutes for more intensive levels
of care. In fact, several studies suggest that use of com-
munity services may actually lead to increased use of
other health care services, albeit often appropriately so.
Thus, issues of unproven cost-effectiveness have often
been cited as reasons why community care services are
not more widely available. However, efforts to contain
costs are often influential and may be more important
than true effectiveness in determining availability of
some of these services.

Interrelationships of Service Use

Utilization of each service in the health care system is
inexorably linked to that of other services. These linkages
are difficult to analyze because of the complexity of the
relationships as well as the lack of accurate information.
In a 1991 study of the U.S. Agency for Health Policy
Research, Denson attempted to construct a diagram-
matic movement pathway for the U.S. population
through the health care system,14 which is shown in sim-
plified fashion in Figure 9.4. One can see that, in a given
year, about 87% of the U.S. population age 75 and over
will see a physician, 34% will be hospitalized, 8.5% 
will enter a nursing home, 2.9% will receive home health
care, and 8.5% will die. Also shown is the complexity of
movement between many of the services. This pattern of
movement with its specific rates should be viewed as a
snapshot in time because changes in availability in certain
types of services and changes in reimbursement systems
have dramatic effects on service utilization and on the
rates of transition. For example, the prospective payment
system of hospital care introduced by Medicare in 1984
led to dramatically shortened hospital lengths of stay and
increasing proportions of hospital patients discharged to
nursing homes and using home health service.
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10
The Long and the Short of Long-Term Care
Robert L. Kane

Not surprisingly, leaders of the young disabled movement
suggest that older persons are settling too cheap and need
to be reeducated to seek more.

3. Even within older clientele, the goals for LTC 
may vary widely. Some seek active rehabilitation with 
the expectation of substantial functional improvement.
Others seek assistance in coping with their functional
deficits, relying on human or mechanical assistance to
compensate for losses they have sustained. Still others
share the desire of their younger colleagues to maintain
an active participation in social affairs.

4. These different goals for LTC can be linked to two
fundamentally different conceptual models of this care.
One approach can be thought of as “compensatory.”
Under this model, activity is focused on assessing func-
tional dependencies and prescribing services to compen-
sate for these deficiencies. Good care is defined as that
which matches the needs with appropriate services
without creating untoward effects. This approach is 
often associated with the term social model. The other
approach can be thought of as “therapeutic.” Under this
model, care should be expected to make a difference.
Because the natural clinical trajectory of many people
needing LTC is decline, good care may yield simply a
slowing of that path. Unfortunately, it may be difficult to
detect a positive effect in the absence of good data as to
what would have occurred without such care. The ulti-
mate comparison will be actual versus expected course.
The therapeutic model is often referred to as the medical
model. These two approaches are frequently presented as
being in opposition, but it is possible to find common
ground by viewing each as necessary but not sufficient.
Good care should respond to assessed needs, but it
should also make a positive difference. This difference
need not be restricted to medically germane concepts; it
can include quality of life issues as well.

5. LTC is often linked closely to chronic disease. Much
of the disability that underlies it is a result of such disease,
often more than one acting simultaneously. Hence,

Long-term care (LTC) is an amorphous concept. It is
more readily defined by what it is not than by what it is.
Clinicians tend to view it as what is left over after acute
care has been addressed, but in an era of chronic disease,
even the concept of acute care is blurred. For many, LTC
is synonymous with nonmedical care; but in fact most
LTC recipients need active medical care, and close co-
ordination of both types of care is important to obtain-
ing maximum benefit.

It may come as no surprise then that there is no
common definition of LTC. One that seems to serve well
is the following: Long-term care is assistance given over
a sustained period of time to people who are experienc-
ing long-term disabilities of difficulties in functioning
because of a disability.

Several implications flow from this definition.

1. Functioning is a central theme of LTC. It serves 
as the lingua franca (common tongue) that facilitates
communication among those involved in planning and
delivering care. It is an important basis for assessing 
the outcomes of such care. For reasons that are not alto-
gether clear, the age-specific prevalence of disability has
actually been decreasing slightly.1 However, the growth in
the aging population will far outweigh this modest
decrease.

2. LTC is not limited to one age group. Although our
attention here is directed at LTC for older persons,
people of all ages may need such care. Indeed, especially
if one includes chronic mental illness as a cause, those
under age 65 far outnumber those above it. Each age
group has a different set of goals for the care they receive.
Younger persons are more interested in living a normal
life, or mainstreaming. For them, the best care is that
which supports them in performing their age-appropriate
social roles, be it education, employment, or social activ-
ities. Many older persons have more modest goals. They
seek assistance to help them cope with the disabilities
they face. They accept the idea of restricted social roles.
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persons needing LTC are also very likely to need aggres-
sive primary care to manage their chronic disease. Atti-
tudes that attempt to categorize people as needing either
medical or social care are thus dysfunctional.

6. Nothing about the definition of LTC implies care
given at a particular site. Practice has historically con-
fused the site of care with the nature of the services ren-
dered. That artifact has hindered developing more
creative and efficient approaches to such care. Indeed, if
one looks back on what has happened in delivering acute
medical care, there has been a dramatic revolution in how
such care is provided. Care that used to be considered as
needing a hospital is now provided in an ambulatory
setting or even at home. Likewise, LTC can likely be
offered in a wider variety of settings than is currently the
case.

7. The backbone of LTC is informal care provided by
family (and to a lesser extent by others). As shown in
Figure 10.1, only about 8% of care provided to persons
living in the community comes exclusively from formal
(i.e., paid) sources; another 28% is provided by a combi-
nation of formal and informal care, and almost two-thirds
comes solely from informal sources. This pattern appears
to be amazingly stable. It is encountered in countries that
have gone through the demographic revolution, includ-
ing places where universal paid LTC is available. This sta-
bility is especially comforting in the face of predictions
about the death of the American family. Because infor-
mal care has traditionally been a euphemism for care pro-
vided by women, the observation that larger numbers of
women are entering the labor market, combined with

high divorce rates and smaller family sizes, raises serious
concerns about whether this cadre of informal care
providers will be available in the years to come. Losing
this informal care would place enormous strains on the
formal care system. It is, therefore, not surprising to find
many policy analysts urging ways to support the informal
care system.

Figure 10.2 shows the extent of informal care services
provided to frail older people. The proportion of persons
receiving assistance increases with their age. Women
receive more help than men. The more care given, the
more caregivers are involved.

Even with the substantial amount of informal care
being provided, many older people still do not receive
needed help. Figure 10.3 shows the proportion of persons
aged 70 and older who have unmet needs with regard to
activities of daily living (ADL) and instrumental ADL
(IADL) dependencies. The rates of unmet IADL needs
decrease with age among women, while the rates for
unmet ADL assistance remain constant.

Figure 10.4 describes the sources of payment for long-
term care in general and nursing homes in particular,
which are presented together to highlight the differences
in funding patterns. Medicare and Medicaid together
account for about 60% of LTC expenditures and about
the same proportion of nursing home expenditures.
However, Medicaid plays a much larger role in the latter,
whereas Medicare is major funder of home care (and
hence LTC in general). Because a substantial portion of
LTC comes from public funds, there is inevitably some

Paid Only
8%

Both Paid and Unpaid
28%

Unpaid Only
64%

Figure 10.1. Sources of long-term
care. Most long-term care is provided
by informal caregivers, either alone 
or in combination with formal care.
(From Georgetown University Insti-
tute for Health Care Research and
Policy. Based on Liu K, Manton K,
Aragon C. Changes in home care use
by disabled elderly persons: 1982–1994.
Washington, DC: The Urban Institute,
September 1998, with permission.)



degree of age competition, especially with regard to 
Medicaid. This welfare-based program was designed to
provide medical insurance for poor persons, especially
mothers and children. An unanticipatedly large propor-
tion of Medicaid funds, however, went to cover the costs
of older persons who were in nursing homes. Indeed, a
disproportionately large share of Medicaid payments 
go to older persons. Although the amount spent per
recipient is much greater for developmentally disabled
children, there are far fewer of them.

Medicare, which is basically a universal health insur-
ance program for persons age 65 and older, was not
intended to cover LTC, but it has been used for this
purpose by means of two developments. The first was the
imposition of prospective payment for hospitals, whereby
they were paid a fixed amount based on each Medicare
patient’s Diagnosis-Related Group. When hospitals were
paid for all their costs, there was no incentive to make
care more efficient. The Medicare provisions that allowed
payment for posthospital care at home or in a nursing
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Figure 10.2. Proportion of persons 70 years
and older with one or more ADL or IADL
dependencies receiving informal assistance.
The rate of receiving assistance increases
with age. The rates for women are consis-
tently higher than those for men. Many
older people receive care from more than
one person. (From Centers for Disease
Control and Prevention, National Center for
Health Statistics. 1994 National Health
Interview Survey. Second Supplement on
Aging.)

Figure 10.3. Percent of persons 70 years of age and over
who need help with one or more activities of daily living
or instrumental activities of daily living by age and sex,
1995. The overall rate of disability among older women is
higher for those 70–84 than for those 85+, but the pro-
portion of those with ADL dependencies increases. Older
women are more disabled than older men. (From Health,
United States, 1999.)
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home lay dormant. However, once hospitals were paid a
fixed amount, the incentives changed drastically. Patients
were discharged “quicker and sicker,” creating a new
demand for what came to be called postacute care (PAC).

As the use of Medicare to pay for nursing homes
increased, Congress applied prospective payment to
them as well. The system used differs from that used in
hospitals. Instead of calculating the expected costs of an
episode of care, Medicare payments to nursing homes are
based on the costs of each day of care. These costs are
calculated by estimating the personnel needed to provide
various levels of care, called Resource Utilization Groups
(RUGs). Linking greater disability to higher RUG pay-
ments inadvertently created an incentive to preserve 
disability.

This care-mix approach is mandated only for Medicare
payments to nursing homes. Medicaid payment ap-
proaches are left at the discretion of the states. Of the
fewer than half the states that use some variant of case-
mix-based payments, most have opted to make these pay-
ments compatible with the RUGs approach for the sake
of simplicity.

The enthusiasm for prospective payment has extended
to all forms of PAC. However, each modality is paid 
separately. Whereas nursing homes are paid on a daily
basis, home health care is paid for a 60-day episode and
rehabilitation for 30-day episode.

As shown in Table 10.1, 38% of all Medicare-covered
hospital discharges in 1995 received one or more forms
of PAC. The dominant model was home health care,
accounting for more than half of all PAC usage. About
20% of those using PAC used more than one type of
service.2 The use of PAC, like many other forms of care,
varies considerably from one part of the country to
another. Table 10.2 shows the extent of the variation
across the major census regions for each of four diag-
noses associated with substantial PAC use. Several
lessons emerge. The likelihood of using PAC varies with
both diagnosis and location. Hip fracture patients are
more likely to get some type of PAC than are stroke
patients, and both use PAC more than congestive heart
failure patients. Within a given diagnosis, for example,
stroke, the likelihood of getting some PAC varies from

Figure 10.4. Sources of long-term care expenditures, 1997. Pay-
ments for LTC in general come more equally from Medicare
and Medicaid, whereas those nursing homes come more heavily
from Medicaid. (From Georgetown University Institute for
Health Care Research and Policy, with permission.)

Table 10.1. Proportion of hospital discharges using postacute
care (PAC), 1995.

Type of PAC service Use of PAC (%)

None 62.0
Rehabilitation 0.9
Skilled nursing facility 9.3
Home health 19.5
2+ PAC services 8.3

Source: Gage. Health Care Financing Review, 1999.



63% to 75%. For hip fracture patients, the variation is
from 85% to 93%.

One reflection of the impact of the hospital DRG
payment system can be seen in Figure 10.5, which com-
pares the payment sources for nursing home care in 1985
and 1995. Over that decade, the proportion of funds
covered by private payment decreased, while the contri-
butions of Medicare, and to a lesser degree Medicaid,
increased.

The Nursing Home

The nursing home has served as the touchstone for LTC.
For better or worse, other forms of LTC are usually con-
sidered in relationship to the nursing home. This institu-
tion can be said to have a mixed heritage, descended from
the almshouse on one side and the hospital on the other.
Skeptics would say it has inherited the worst traits from

each parent. Because nursing home care has been closely
associated with Medicaid, a welfare program, it carries 
the welfare stigmata. At the same time, early federal regu-
lations used small hospitals as the template for nursing
home standards. What might be tolerable for a brief spell
in an acute hospital where one expects to derive substan-
tial benefit becomes unbearable in a longer stay in a
nursing home where the expectation of benefit is far less.

Institutional practices that rob patients of their iden-
tity and their dignity, which impose rules developed to
make care more efficient but less personalized, are never
welcome, but they are even less so when the quality of
one’s environment dramatically affects the quality of
one’s life. The standard hospital model of multiple
persons in a room, fixed hours for eating and being
awake, limited choice of food, and a general sense of
being driven by a therapeutic philosophy does not jibe
well with a sense of creating a more normal living envi-
ronment. The de facto linking of services and hotel func-
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Table 10.2. Percent of Medicare recipients discharged from hospital using no postacute care, 1998.

Congestive heart 
Stroke Hip fracture Hip Procedure failure

Census Region Rank % Rank % Rank % Rank %

East North Central 6 30.4 4 12.5 4 19.5 3 55.1
East South Central 1.5 37.4 7 10.3 1 21.9 2 56.9
Mid-Atlantic 7 29.0 8 8.9 9 13.4 8 49.1
Mountain 3 35.8 3 12.7 5 18.8 7 52.7
New England 9 25.5 5 11.0 6 17.7 9 39.6
Pacific 8 28.4 9 7.4 7 15.1 6 53.5
South Atlantic 4 35.0 6 10.8 8 13.6 1 58.1
West North Central 5 32.2 2 14.9 2 21.6 4 54.9
West South Central 1.5 37.4 1 15.6 3 21.1 5 54.1

Figure 10.5. Changes in the sources of payment
for nursing home residents age 65 and older
from 1985 to 1995. The proportion of coverage
from Medicare and Medicaid increased while
that from private pay declined. (From Hing E.
(1985). Use of Nursing Home by the Elderly:
Preliminary Data from the 1985 National
Nursing Home Survey. Advance Data from
Vital and Health Statistics no. 135. DHHS Pub.
No. (PHS)87-1250. Hyattsville, MD: Public
Health Service; 1987, Table 9; and Georgetown
University Institute for Health Care Research
and Policy, 1995.)
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tions, inherent in the notion of a nursing home, may
impose a high price on one’s lifestyle. In fact, one might
argue that the very term “nursing home” is a misnomer,
because it provides neither much nursing (on average,
about 90 min/day, primarily from nursing aides) nor a
very homelike atmosphere.

The plight of the nursing home has been made more
serious by asking it to play multiple roles in the lives of
very different types of clients. In many instances the
nursing home is not the only institution serving this
group. Table 10.3 shows the various populations served
and some of the alternative sources of care for each
group. Trying to fill so many roles makes it difficult to
achieve good results.

The use of nursing homes is linked to age. Summary
numbers about the average use of nursing home are mis-
leading. As shown in Figure 10.6, the use of nursing
homes is much higher among those aged 85 and above.
Indeed, it makes much more sense to report nursing

home use rates as a function of the population in this
range rather than 65 and above.

For a long time, even though the supply of nursing
homes varied greatly across the country, the demand for
nursing home care was perceived to be so strong that 
utilization would rise to meet the supply. However, that
situation seems to be changing. As shown in Figure 10.7,
the use of nursing homes per capita fell from 1985 to
1995. For the first time, nursing homes are now facing the
potential of empty beds. Several factors likely contribute
to this shift.

1. Nursing home, are increasingly being used for post-
acute care, where the expectation is for a finite stay
and discharge to the community. Shorter lengths of
stay are inevitably associated with lower occupancy.

2. Nursing homes are facing new competition from
assisted living. Private-paying clients especially are
attracted to the idea of being able to live in more com-
modious settings, often at lower costs.

3. People are entering nursing homes later in their
medical careers and thus dying sooner, lowering the
average length of stay.

Nursing homes entering the postacute care market
may find themselves disadvantaged and unable to pro-
vide the services they wish. In general nursing homes 
do not have the nursing staff, especially professional
nurses, to meet the needs of patients just discharged from
the hospital. Medical attention is often less than that
which is needed. Doctors who make hospital rounds are
less inclined to make comparable nursing home rounds,
certainly not as frequently, nor is Medicare as likely to
pay for such care. Ironically, a patient may be covered 
in a hospital one day and a day later be a nursing home
patient, virtually identical clinically, but with much lower

Table 10.3. Nursing home constituencies.

Population Other sources of care for this group

Physically frail Home care
Assisted living
Day care

Cognitively impaired Home care
Assisted living
Day care

Postacute care Inpatient rehabilitation units
Outpatient rehabilitation units
Home health care

Terminally ill Hospice
Home care

Total vegetative state

Figure 10.6. Nursing home residents among persons 65
years of age and over by age, sex, and race, 1997. The pro-
portion of older persons in nursing home homes increases
dramatically with older ages. Women use more nursing
home care than men. Black persons now use as much or
more nursing home care as do whites. (From Health,
United States, 1999.)



expectations for medical care. Concerned doctors may
have to spend considerable effort arguing why they
should be paid for their work. Likewise, nursing homes
may not be able to provide the rehabilitation needed.
Some homes have physical therapists on staff, and others
contract for such care, but few have the full gamut of a
rehabilitation team.

The nature of medical care in nursing homes has
changed. Although nurse practitioners have been shown
to improve primary care in nursing homes for some
time,3,4 they have not been widely utilized. With the emer-
gence of managed care, dedicated teams of physicians
and nurse practitioners have been effectively used to
follow nursing home residents.5,6 Special managed care
programs directed specifically at nursing home residents
have been created under the belief that aggressive
primary care will prove cost-effective by reducing 
hospitalizations.7

Home and Community-Based Care

The nursing home finds itself squeezed at both ends. On
the one hand, it must compete with rehabilitation units
and hospitals that are turning their new excess capacity
into long-stay or subacute care units. At the other end, it
must compete for chronic care business with assisted
living and home care, both of which may offer more
attractive settings in which to live.

This situation is a new one for nursing homes, which
have for years served as the touchstone of long-term care.
All other modalities were considered in terms of alter-
natives to the nursing home. This “alternatives paradigm”
has persisted for some time. The search for suitable alter-

natives that were both more effective and less costly has
proven frustrating, in part because long-term care is, at
its base, a social construction. The solution to the problem
ultimately was to redefine the needs.

The search for alternatives faced many obstacles.

1. It was hard to target services accurately. Many
people who seemed to be eligible for or at risk for nursing
home services never used them. Hence, an intervention
designed to decrease nursing home use could not show
an impressive difference against a low rate in the control
group.

2. Calculating comparable costs was a challenge. In
one sense, the nursing home is a good buy, as it includes
room and board as well as services. Purchasing room and
board in the community is an added expense, but one
may get much more than in a nursing home, where rooms
are not private and little choice of food is offered. Simply
adding the costs of room and board to services in the
community seems to artificially raise community-based
costs, especially if one is, in fact, buying more than would
be available in the nursing home. On the other hand,
much of the care in the community relies on informal
care, which is not charged. Shadow pricing this care
implies (1) that the care would be given in the same
amount if it were paid for and (2) that the costs would be
equivalent to the going wage for an appropriate level of
caregiver.

3. The effects of community care may be delayed. The
window for detecting a benefit may be too narrow to
reflect the effect of delaying institutionalization.

4. The evidence of benefit may extend beyond reduced
hospitalizations or nursing home admissions. Getting
care in one’s own home might be what most people want;
there may be intangible benefits.

10. The Long and the Short of Long-Term Care 105

Figure 10.7. Nursing home residents 65+ per
1000 elderly, 1985 and 1995. The use of nursing
home declined from 1985 to 1995. The reasons for
this drop are being debated. (From Georgetown
University Institute for Health Care Research
and Policy, with permission.)
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The most prevalent type of home- and community-
based care is home care. Care at home comes in two
forms that are often difficult to distinguish. Home health
care is usually covered by Medicare and is built around
a nursing model, although most of this care is given by
home health aids. Homemaking services, usually pro-
vided by persons termed personal care attendants, are
more likely to be covered from other sources, such as
Medicaid. As Figure 10.8 indicates, the pattern of home
health care closely resembles that for nursing home care,
with a rapid increase in use with age. Home health 
care has experienced a dramatic growth, spurred by the
shortening of hospital stays and the removal of coverage
constraints. As a result, home health care, which is pre-
sumably treated as a postacute care service under
Medicare, was often providing care to persons more than
120 days after discharge from a hospital. Changes in the
1997 Balanced Budget Act and the subsequent revisions
in the 1999 Act were introduced to constrain this rapidly
growing area. The prospective payment system uses data
from the mandated Outcome and Assessment Informa-
tion Set (OASIS), which is used to track the outcomes of
home health care. Table 10.4 shows the effectiveness of
the short-term changes in Medicare payment in reducing
the numbers of visits per episode. The median number of
visits fell from 26 to 28 in 1994 and 1997 to 21 in 1998.

The concept of home- and community-based care con-
jures up images of care at home, but in some instances
housing may be required as well, either because the
person’s original home has been lost during a period of
institutionalization or because the nature of the care
required implies a need for frequent brief visits, where
the costs of travel time may exceed those of the care
itself. Such a situation is best addressed by some form of
congregate housing whereby services can be affordably
provided to many people living close together.

An emerging form of LTC is assisted living. Although
there is no consistent definition of this style of care, most
people agree that it includes an opportunity to live alone
with quarters that provide their own toilet and bathing
facilities and some means to preserve and prepare food.
At the heart of this concept is the idea that people are
first seen as inhabitants of their space with control over
their lives. Services are provided as conditions dictate.
Some may be offered as a part of an overall package (e.g.,
congregate dining, a minimum number of service hours
per week); others can be purchased as needed.

Questions have been raised about how well this modal-
ity can handle very frail individuals. Although the case
mix of assisted living is usually less complex than that 
of nursing homes, the clinical trajectories seem to be
fairly equivalent.8 No one has yet probed the limits of
such care.

Anecdotal reports feature care of very frail persons,
but the wholesale expansion of assisted living has
resulted in a proliferation of forms and shapes. The term
no longer conveys a clear message. Persons interested in
such services must examine carefully just what is prom-
ised and for how long. Cost pressures have encouraged
many ALs to seek ways to discourage clients once their
care needs become heavy or to demand that families hire
personal care attendants. States are currently struggling

Figure 10.8. Home health care patients among
persons 65 years of age and over by age and sex,
1996. The use of home health care increases 
with age. Women use home health more than 
men. (From Centers for Disease Control and 
Prevention, National Center for Health Statistics.
National Home and Hospice Care Survey.)

Table 10.4. Use of home health, FY1994–1998.

1994 1997 1998

Home health users (million) 3.1 3.5 3.0
Users per 1000 fee-for-service beneficiaries 87 103 90
Average visits per user 63 73 51
Median visits per user 26 28 21

Source: Medicare Payment Advisory Commission. Report to the 
Congress: Medicare payment policy. Washington, DC, March 2000.



with how to accommodate AL within their LTC 
Medicaid programs. The results to date are very varied.

Although the initial efforts to establish the benefits of
home- and community-based care were frustrating and
the research results proved unconvincing;9,10 the press 
for such care continued. Policies influencing the amount
of such care given in proportion to the amount spent on
institutional care showed great variation from state to
state. Even when demographic and other factors are con-
sidered, there continues to be a big national discrepancy.11

Table 10.5 shows the states in 1996 that had the most and
the least commitment to home- and community-based
care, arrayed by the amount of demographic pressure 
on them to generate long-term care. Although most of
the states with heavy commitments to home- and 
community-based care have less demographic pressure to
develop LTC programs, a few states with high demand
have responded creatively.

Until now, LTC has been largely a state responsibility
because of the heavy role Medicaid has played. The result
has been the wide variety of programs and level of effort
reflected here. Some observers view this variation as a
positive phenomenon. They see the states as the national
laboratory, experimenting to find better programs.
Others view this variation as an indication that more
federal attention is needed to provide a more equal basis
for care. For them, geography should not determine one’s
destiny.

LTC Policy Dilemmas

Quality

As the population ages and as older people become more
affluent, our society faces several conflicting demands.
Consumers have long held a preference for receiving care

in the community, preferably in their own homes. Those
needing housing, either because they had no shelter or
because logistics required some sort of congregate living
arrangement to make home care affordable, prefer a
livable environment where they have maximal control
and autonomy. At the same time, our society continues
to view older people as vulnerable and in need of 
protection.

Heavy regulations dominate the nursing home scene
and indeed have shaped the nature of that care. The
impetus for active regulation goes back to a series of
scandals in the nursing home industry in the 1960s and
1970s that featured both inflated prices and neglectful
care.12,13 A turning point was the report of the Institute of
Medicine,14 which led to the Nursing Home Reform Act
of 1987. In addition to requiring more training and better
staffing, the Act mandated a uniform data system. The
Resident Assessment Inventory (RAI) is composed of
the Minimum Data Set (MDS) and the Resident Assess-
ment Protocols (RAPs), which provides suggestions for
further evaluations that should form the basis of 
care planning. The underlying idea held that collecting 
more systematic data would improve care planning and
could provide the basis for better oversight of the care
provided.

The RAI represents an important step forward,
although the MDS approach has serious limitations,
largely attributable to the plan to collect data from the
observations of those who provide the care rather than
talking directly to residents, and hence the requirement
that many salient domains be inferred or ignored.15

Although some states had already created strong assess-
ment tools, many states had not. A national standard 
not only raises the mean performance, it allows com-
parisons. Whether causal or coincidental, the introduc-
tion of the MDS has been associated with improvement
in several aspects of nursing home care, including impro-
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Table 10.5. States most committed to home and community-based care (HCBS).

Commitment based on HCBS utilization Commitment based on HCBS expenditure

Strong demographic pressure Milder demographic pressure Strong demographic pressure Milder demographic pressure 
for LTC for LTC for LTC for LTC

Kentucky Alaska Texas California
New Mexico California West Virginia Idaho
New York Idaho New York Illinois
Texas Maine North Carolina Michigan
Arkansas Michigan Nevada
Louisiana Nevada Oregon
North Dakota Oregon Virginia

Washington Alaska
Delaware Maine
Illinois
Montana

LTC, long-term care.
Source: State LTC Profiles Report, 1996.24
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vements in function,16 hospitalization,17 and health 
conditions.18

At the same time, the MDS approach has an important
limitation. Because its data come exclusively from staff
observations, they cannot address the equally important
issues around quality of life. Such critical information is
highly subjective and cannot be inferred.

Assessing problems is not the same as fixing them.
Nursing home regulations have been much better at
detecting care deficiencies than correcting them. Such
corrective actions involve sanctions and often result in lit-
igation. The threat of litigation and the demand for objec-
tive documentation of poor care has led regulators to
emphasize those aspects of care that best lend themselves
to quantification. Unfortunately, these may not be the
ones most closely related to a decent quality of life or
even to good care.

Some have argued for a shift in emphasis away from
the process and structure of care to a focus on the 
outcomes of care. In a situation such as LTC, outcomes
can be easily misunderstood. Because the normal course
favors decline in function, it may be hard to demonstrate
a positive outcome. Thus, even good care can appear to
create a poor result. The key to understanding LTC out-
comes is the recognized need to demonstrate the differ-
ence between observed and expected results. Good care
may be best portrayed as slowing the rate of decline.
Unfortunately, in many instances this favorable result is
hard to demonstrate in the absence of any data to show
the expected course with such care. Thus, benefits must
be expressed as the difference between observed and
expected outcomes. Achieving this end requires having
access to data that can describe the clinical course asso-
ciated with typical care and with the care actually being
rendered.

This approach is useful beyond regulatory purposes.
LTC workers may readily become discouraged and dis-
satisfied from seeing decline in so many of their clients.
Without some means of appreciating the differences their
care is making on the lives of those they care for, they
may assume a reaction of learned helplessness, feeling
that their efforts cannot change the course of their
charges. At least some of the high turnover and low pres-
tige of nursing home work may be traceable to this
problem.

An outcomes focus also allows comparisons across
modalities of care. As new forms of care emerge, such as
assisted living, those in the nursing home arena cry foul,
claiming that assisted living is allowed to live under a dif-
ferent (i.e., lower) standard. On the other hand, if assisted
living is required to meet all the mandates of nursing
home care, it will inevitably become nursing home 
care and any possible benefits will be lost. By shifting 
the emphasis away from mandating components and
methods of care to accountability for case-mix-adjusted

outcomes, it is possible to preserve flexibility and still
assure accountability.

One issue that runs through all the discussions about
quality is the extent to which frail older people should be
placed at risk, or even allowed to take risks. One faction
holds that all frail older persons are vulnerable elders and
hence must be treated as wards of the state, protected
from all potential sources of harm. An alternative for-
mulation suggests that older people should be allowed
the right to take risks so long as they do so knowledge-
ably. This construct, called managed risk, emphasizes the
need for responsible decision making and the obligation
to provide older persons and their families with better
information about the risks and benefits (and costs) of
alternative modes of care.

Financing

A continuing issue is how to finance LTC. As noted
earlier, a considerable amount of the money is public
dollars and many of the costs are hidden as informal care.
Despite efforts to push the idea, private long-term care
insurance has not really caught on. People seem reluctant
to commit their disposable income early in their lives
when the risk of LTC seems very remote. As people age
and the chances of LTC increase, so do the costs of the
policies. Another related problem is that inflation plays a
big role in determining the value of such a policy pur-
chased well in advance of needing it. Adding an inflation
adjuster raises the cost considerably. From the states’ per-
spective, buying private long-term care can reduce the
likelihood of needing Medicaid coverage. Hence many
states have tried to create inducements for older people
to buy such coverage, usually offering to exclude more
assets in determining eligibility for Medicaid. For many
people, private LTC insurance is really asset insurance. It
offers a means to assure that assets will not be depleted
and can be left as a legacy.

The better the LTC coverage offered under Medicaid,
the fewer the incentives to purchase LTC insurance. It
would be perverse public policy, however, to make 
Medicaid-covered care so unattractive to induce more
people to buy LTC insurance.

One possible way out of this policy dilemma would be
to redefine the state’s responsibility for providing LTC
coverage. So much of these considerations is driven by
the nursing home model, which combines room and
board with services. An alternative formulation would
have public funds cover only the services component of
LTC, leaving the responsibility for the housing aspect to
the individual. This formulation has several potential
advantages. It could lay the groundwork for a universal
LTC benefit restricted to services only. It could allow a
more even footing for comparing the costs and value of
different modalities of LTC. It could emphasize the need



to offer a reasonable living situation as well as the req-
uisite care. In effect, it would end the distinction between
institutional and community-based care. All care would
offer the same range of services to people living in a
variety of settings with varying levels of amenities. The
latter would reflect their affluence but would not affect
the receipt of care.

Another direction being explored is to translate public
obligations for financing LTC into strict accounts. Those
eligible for such payments would be given the option of
in effect cashing out their benefits by receiving a cash
payment in lieu of services. This arrangement has been
used in several European countries, most notably
Germany, which has a universal long-term care insurance
program.19 A crucial question is, of course, how the con-
version rate should be established. Traditionally, it has
been quite deeply discounted (paying only about 65% of
estimated costs). People’s willingness to accept such a
deep discount raises interesting questions. Either the cost
of LTC is overpriced or many people expect that they can
obtain these services less expensively from informal
sources, including family members.

These cash and counseling programs raise a number of
questions. Historically, public agencies have had a much
harder time relinquishing responsibility compared to the
relationship between private agencies and clients. Given
this vulnerability, public agencies are reluctant to simply
cash out benefits. Instead, they prefer to provide some
sort of vouchers that would limit the range of services
that could be bought or to insist on some sort of coun-
seling to enhance the likelihood of wise decisions. The
other large concern is the so-called woodwork effect.
Offering home and community care has always raised
fears that the availability of such services would induce
demand. In the main, these fears have never materialized.
However, the offer of cash should prompt more people
to demand care (or its cash equivalent) and hence raise
the overall costs.

Balancing Long-Term Care

If long-term care is acknowledged as a social construct,
then the goal should be to improve the lives of the people
served. From this starting point, planning the future
would better start from the vantage point of the type of
care we want rather than how to revise what we have. We
need a wider array of choices that can provide care 
at varying levels of intensity, combined with housing 
and supportive services. The housing can be the client’s
or congregate housing may be needed, either to meet a
person’s needs for housing or because colocation is 
necessary to achieve efficiency.

Long-term care is primarily a state-level issue because
of the central role played by the Medicaid program. As
a result, there is wide geographic variation in the nature

and extent of care. The extent of balance in current long-
term care programs varies widely across the states. A few
vanguard states, such as Oregon and Washington, have
made deliberate efforts to redirect Medicaid expendi-
tures from nursing homes to community care, including
institutional options like assisted living, but most states
have been hesitant or unable to make such a shift. Table
10.6 illustrates the level of variation in the balance of
nursing home and community expenditures for Medicaid
and total LTC dollars. The range in expenditures on
home- and community-based services (HCBS) as a 
percentage of total LTC expenditures runs from 47%
(Alaska) to 2% (Tennessee). The proportion of expendi-
tures is generally quite similar for Medicaid funds, but
there are some exceptions (e.g., Alaska, Idaho,
California, Pennsylvania, and Tennessee).

A commitment to a balanced LTC program requires
both the creation of options for care and the flexibility to
spend money on a variety of services. While one might
expect the market to respond to more flexible payment
policies, some proactive effort from the state seems to be
required to provide assurance of demand as an induce-
ment for innovation.

The debate goes on as to whether LTC should continue
to be a state-level issue or should move toward a more
national standard. The argument for the latter is one of
equity. Geography should not determine services. On the
other hand, reality suggests that conditions vary widely
across the country, and states have been the primary
innovators. No single model that could be adopted as the
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Table 10.6. Proportion of total and of Medicaid LTC expendi-
tures going to HCBS, 1996.

LTC expenditures to HCBS (%)

Total Medicaid

Alaska 47 14
Oregon 46 44
Idaho 37 28
New York 34 34
California 33 21
West Virginia 28 28
North Carolina 28 27
Texas 28 25
Arkansas 26 24
Maryland 9 6
New Hampshire 9 8
Alabama 9 8
Ohio 8 6
South Dakota 7 3
Rhode Island 7 6
Mississippi 7 5
Louisiana 7 6
North Dakota 7 3
Pennsylvania 7 0.6
Tennessee 2 0.6

Source: State LTC Profiles Report, 1996.24
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national prototype has yet emerged as clearly preferable,
nor is there any reason to believe that there will ever be
a single best way to deliver such care. At least some con-
sistent set of expectations (beyond the general list of
mandatory services that are now part of Medicaid) seems
reasonable, leaving the specific modes of implementation
to the discretion of states, given that these are publicly
funded programs with major federal subsidies.

Integrating Medical and Social Services

Long-term care may be primarily a social service, but
many of the people receiving it suffer from serious
chronic diseases. At a minimum, these people need close
medical attention. Some would advocate merging both
long-term and acute care elements into a single program.
Others fear that this merger would create an overly
medical model that might compromise the quality of life
of participants.

One way to provide integrated care is to capitate the
total care under a single managed care aegis. The experi-
ence with this approach is still preliminary. The best
known model of this approach to care is PACE (Program
for All-inclusive Care for Elders). This approach places
great emphasis on active primary care, provided by a
comprehensive care team, with a strong commitment to
keeping clients out of institutions, both hospitals and
nursing homes.20 Preliminary data suggest that the PACE
programs have succeeded in reducing utilization of both
types of institutions; however, the overall impacts of the
program on health status show little benefits over con-
ventional care.21 These results have not impeded PACE
in becoming an official option under Medicare + Choice.

It is not yet clear how widely programs like PACE can
be replicated, nor whether they really operate within the
prescribed budgets they receive.22 Presently, the PACE
model has several limitations, which have affected mar-
keting. (1) It serves a select dually eligible (for Medicare
and Medicaid) population who are eligible for nursing
home care but still in the community. (2) It requires
clients to change their doctors to use a PACE physician
who is comfortable with the PACE team approach. (3) It
requires clients to use adult day health care. Newer forms
have been developed that try to adapt the overall PACE
philosophy to more flexible models that permit main-
taining existing doctor–patient relationships.23

Quality Concerns

One potential for addressing the quality conundrum
posed by the diversity of LTC programs may lie in
moving toward establishing accountability on the basis of
outcomes in lieu of process and structure. It seems more
sensible to hold all providers equally accountable for out-
comes adjusted for case mix. However, many advocates

are reluctant to give up the hard-won regulations that
have historically emphasized process and structure; they
acknowledge the desirability of looking more at out-
comes, but they are not yet convinced that outcomes can
be used exclusively, or even primarily, as an enforceable
tool in regulation.24

Another quality issue addresses the relationship
between medical care and other care on behalf of nursing
homes. At present, most of the attention is directed at
nursing-related items; exceptions include the use of psy-
choactive medications. It seems likely that future regula-
tion will raise expectations about medical care for nursing
home residents, including the failure to track problems
with sufficient vigilance to prevent unnecessary hospitali-
zations. The shared responsibility (leading to an implicit
partnership relationship) of hospitals and attending
physicians will likely be repeated in the context of the
nursing home.

Summary

LTC is changing. Its final form is hard to foresee, but it
will inevitably require a close linkage between those pro-
viding the supportive services needed to compensate for
functional losses and those providing the active medical
care needed to manage the underlying chronic condi-
tions. Ironically, although such care is often held in low
esteem, it represents an area where a modest input can
reap large dividends in terms of both avoiding catastro-
phes and improving patient quality of life.
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emphasis on patient autonomy, and a daunting regulatory
structure that (since an Institute of Medicine report and
resultant enactment of federal legislation more than a
decade ago2) has standardized patient assessment and
quality of care to a large degree. In fact, most nursing
homes today deliver good-quality care, and many deliver
care that can only be described as outstanding. Certainly,
a substantial number need to make quality improve-
ments, which is probably true in any category of medical
care. At least assessment of quality of care is more 
elaborate, codified, and complete, thanks to legislation
and a regulatory structure that encourages comprehen-
sive assessment in a uniform manner for all patients.3

In modern times, most nursing homes function in a mul-
tidisciplinary manner similar to geriatric evaluation teams
or units in other settings. By regulation, most members of
a typical geriatric evaluation team are available in the
nursing home, including physical therapists, occupational
therapists, speech pathologists, social workers, recre-
ational therapists, and, of course, nurses and nurses’ aides.
It is quite typical for skilled nursing facility nurses to 
specialize in some aspect of chronic care, such as wound
care, dementia,AIDS, or spinal cord injury. This approach
is facilitated by the existence of specialized units within
many nursing homes, such as high-intensity subacute
rehabilitation or ventilator units, or low-intensity demen-
tia or head injury units. It is also common to have team
meetings, as is done in geriatric evaluation units, and the
family of the patient is often included to help in sharing
perspectives and care planning.

Hierarchy of Influence in the 
Nursing Home

Nursing homes are well named; they are run by nurses.
The most powerful and influential administrator in the
modern nursing home is not necessarily the executive
director, and certainly not the Medical Director or the

Imagine this practice. You arrive to see your patients
when it is convenient for you (morning, afternoon, or
evening; it does not matter)—sometimes scheduled,
sometimes unannounced. The staff is glad to see you,
bringing you current information on your patients, as well
as documents for your signature, as necessary. Your
patients are all present—100% show rate, every time!
They are also delighted to see you and will see you when
convenient; they are in no hurry—they literally have all
day. They are extremely needy of your services; many are
quite debilitated, and quite a few have very interesting
and challenging medical problems. A substantial diag-
nostic armamentarium is available to you: standard clin-
ical laboratory tests, radiology, and electrocardiograms;
even ultrasound abdominal and vascular studies can be
obtained. Reimbursement has steadily improved for 
your services, as has the knowledge base and quality of
care in your practice environment, thanks to a number of
national provider organizations and other advocacy
groups.1 And the overhead expenses and hassle factor of
your practice are quite low relative to those of other
office-based physicians you know.

Welcome to practice in the modern skilled nursing
facility (SNF), or nursing home. Many health care
providers have poorly conceived prejudices about
nursing homes, viewing them as many lay people do—as
warehouses for the ill elderly, where care is poor and staff
is made up of persons who cannot get a job anywhere
else. These prejudices are pervasive because many physi-
cians, like many lay people, have never set foot in a
nursing home and are averse to debility and chronic
disease. In fact, no two nursing homes are alike. Many are
quite fancy; some are highly specialized (catering to
patients with head injury, or those with AIDS), whereas
others may be more humble physical plants; they are
often replete with dedicated and skilled staff with 
substantial altruism and medical knowledge.

What nursing homes do have in common nationwide is
a dedication to care of persons with chronic disease, an

113



114 W.C. McCormick

attending physicians—it is the Director of Nursing. The
language of the clinical staff of nursing homes is the lan-
guage of nursing, built on the basic needs of persons with
chronic diseases. For example, common nursing diag-
noses include “alteration in bowel function,” “alteration
in nutrition,” or “alteration in cognition.” The underlying
medical diagnoses are only of passing interest, whether
Alzheimer’s disease, multiple sclerosis, or AIDS:
the drivers of care day in and day out are the nursing
diagnoses.

Little wonder, then, that all basic assessments are 
headlined by nursing diagnoses, including the national,
mandatory assessment completed on admission and seri-
ally (at least quarterly) on all patients admitted to skilled

nursing facilities—the Minimum Data Set (MDS).4 This
arcane five-page document is becoming more familiar to
physicians practicing in nursing homes, who may over
time be called upon to verify the data contained in the
MDS. The MDS drives nursing home care and reim-
bursement in an absolute and powerful way nationwide,
through severity of illness indices derived directly from
the data elements in the MDS.

Figure 11.1 shows a typical portion of a page and
section list of the MDS. Debility identified on the MDS
“triggers” a Resident Assessment Protocol, or RAP,
which is essentially a codified care plan for each triggered
problem. The more RAPs that are triggered, the more
care plans that are applicable and the more complex the

Figure 11.1. Minimum data set for nursing home resident assessment and care screening (MDS): Background information/
intake at admission.



care of the patient. Progressive debility in basic activities
of dally living (ADLs), cognition, behavior, and other
realms that translate into higher skilled care needs also
translates into higher reimbursement categories, known
as Resource Utilization Groups (RUGS),5 a classifica-
tion system analogous to the Diagnosis-Related Group
(DRG) system in hospitals and similar in that it dictates
prospective payment. The reader will note, however, that
the prospective payment in the nursing home is not built
on medical diagnoses, but rather on the level of debility
implicit in the nursing diagnoses. This fundamental prin-
ciple highlights the importance of nursing function and
lingo in the SNF, and many physicians practicing in the
SNF are slow to understand the pervasiveness of this
principle; it is much like learning a foreign language 
while living abroad.

The Nursing Home Medical Record

Physicians are often struck by the volume of the typical
nursing home medical record; it is huge. The first reaction
of doctors when confronted with the patient record is,
“What are all these sections for?” The typical record has
two dozen sections. Table 11.1 lists the usual makeup of
the record in order; advance directives invariably follow
demographic face sheets as the first section. It is nearly
impossible to be admitted to the modern nursing home
without declaring one’s code status. Admitting history
and physical examination, orders, and progress notes
usually follow. The progress note section often demon-

strates a frank economy of space, with all disciplines rep-
resented in close succession; typically, 6 to 10 notes can
fit on the face of one page. This economy is to account
for long stays so the chart can contain a lengthy record
without thinning. Most of the sections that follow are
nursing driven, with care plans, the MDS, and each 
discipline (physical therapy, occupational therapy, re-
creational therapy, social services, medication delivery
records, treatment records, etc). Although it is not neces-
sary for the physician to read completely the entire chart
of every patient, it pays to do so for a substantial minor-
ity to get an impression of the total care rendered. In
aggregate, the total nursing home record of patient care
captures the comprehensiveness of the experience better
than a typical hospital chart, certainly with regard to care
rendered.

Patient Autonomy

The second fundamental principle that pervades nursing
home practice is that of patient autonomy. The volumes
of regulations pertinent to nursing home care (second
only to the regulatory burden of the airline and nuclear
power industries) has at its core patient autonomy. Every
conceivable effort is expended to ensure this principle in
the SNF. For example, patients are not to be restrained
in any way, whether chemically (via sedatives or neu-
roleptics) or physically, without extensive documentation
and monitoring (Fig. 11.2). Most nursing homes find it far
easier to find creative ways to avoid restraint through
behavior management than to use restraints. Regarding
physical restraints, the rules go beyond what many might
consider restraints, not just wrist restraints or waist
restraints. For instance, lap trays on wheelchairs and bed
rails are considered restraints. Not only are residents not
to be restrained; they are also encouraged to participate
in as many activities as possible to replicate the day-to-
day rights and activities of nondebilitated citizens. By
regulation, this autonomy and independence is to be 
fostered, which implies that it must be assessed in the first
place. Residents are strongly encouraged to take meals
in groups, to see movies or watch television together, to
attend musical events, and to vote. These activities are
either brought to them in the facility or arranged in
“field-trip” fashion. Again, physicians may be slow to
comprehend this fundamental atmosphere of patient
autonomy. Physicians are used to meting out admonitions
and directives to patients in the office, clinic, or hospital.
Patients are referred to as “residents” in the SNF—this is
their home, where they are boss. The admonitions and
directives are supposed to come from them to the staff
and physicians, not the other way around.
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Table 11.1. Sections of the nursing home medical record.

Demographic Face Sheet
Advance Directive/Code Status
Orders
History and Physical
Admission Records (from previous care, e.g., hospital)
Minimum Data Set (MDS)
Total Parenteral Nutrition
Active Care Plans
Progree Notes
Resolved Care Plans
Care Conference Records
Vital Signs
Lab and Special Reports
Medication Administration Record (MAR)
Treatments
Dietary
Occupational Therapy
Physical Therapy
Speech Therapy
Quality of Life/Activities
Social Work
Miscellaneous
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Resident Behavior and Facility 
Practices (483.13)

A. Level B requirement: Restraints
1. The resident has the right to be free from any physical restraints

imposed or psychoactive drug administered for purposes of 
discipline or convenience and not required to treat the resident’s
medical symptoms.

2. Physical restraints are any manual method of physical or
mechanical device, material, or equipment attached or adjacent
to the resident’s body that the individual cannot remove easily
which restricts freedom of movement or access to one’s body
(includes leg and arm restraints, hand mitts, soft ties or vest,
wheelchair safety bars, and gerichairs).

3. Psychoactive drugs are covered below, under “Quality of Care.”
4. There must be a trial of less restrictive measures unless the

physical restraint is necessary to provide lifesaving treatment.
5. The resident or his/her legal representative must consent to the

use of restraints.
6. Residents who are restrained should be released, exercised,

toileted, and checked for skin redness every 2 h.
7. The need for restraints should be reevaluated periodically.

Drug therapy

a. Each resident’s drug regimen must be free from unnecessary drugs
(1) “Unnecessary drugs” are drugs that are given in excessive

doses, for excessive periods of time, without adequate moni-
toring, or in the absence of a diagnosis or reason for the drug.
An unnecessary drug is a drug for which monitoring data, or
undue adverse consequences indicates that the drug should
be reduced or discontinued entirely. An unnecessary drug is
also one which is prescribed only in anticipation of an adverse
consequence of another prescribed drug.

(2) In deciding whether an unnecessary drug is being used, sur-
veyors are instructed to be very sure that reputable literature
and thorough understanding of the resident’s clinical condition
justifies this judgment. (HCFA is developing additional guide-
lines for surveyors for determining unnecessary drugs which
will include specific drugs and dosages.)

b. Antipsychotic drugs
(1) Residents who have not used antipsychotic drugs are not given

these drugs unless antipsychotic drug therapy is necessary to
treat a specific condition.
(a) Antipsychotic drugs should not be used unless the clinical

record documents that the resident has one or more of the
following “specific conditions”:

1. Schizophrenia
2. Schizoaffective disorder
3. Delusional disorder
4. Psychotic mood disorders (including mania and

depression with psychotic features)
5. Acute psychotic episodes
6. Brief reactive psychosis
7. Schizophreniform disorder
8. Atypical psychosis
9. Tourette’s disorder

10. Huntington’s disease
11. Organic mental syndromes (including dementia) with

associated psychotic and/or agitated features as
defined by
• Specific behaviors as quantitatively (number of

episodes) and objectively (e.g., biting, kicking, and
scratching) documented by the facility which causes
residents to
—Present a danger to themselves
—Present a danger to others (including staff)
—Actually interfere with staff’s ability to provide care

• Psychotic symptoms (hallucinations, paranoia, delu-
sions) not exhibited as specific behaviors listed
above but which cause the resident frightful distress

12. Short-term (7 days) symptomatic treatment of hiccups,
nausea, vomiting, or pruritus

(b) Antipsychotics should not be used if one or more of the fol-
lowing is/are the only indication
1. Simple pacing
2. Wandering
3. Poor self-care
4. Restlessness
5. Crying out, yelling, or screaming
6. Impaired memory
7. Anxiety
8. Depression
9. Insomnia

10. Unsociability
11. Indifference to surroundings
12. Fidgeting
13. Nervousness
14. Uncooperativeness
15. Any indication for which the order is on an “as needed”

basis
(2) Residents who use antipsychotic drugs must receive gradual

dose reductions, drug holidays, or behavioral programming
(unless clinically contraindicated) in an effort to discontinue
these drugs.

Figure 11.2. Summary of new federal regulations relevant to primary physicians and medical directors in nursing homes: 1987
Omnibus Budget Reconciliation Act (OBRA).

Code Status

When physicians enter the nursing home, it is well to
remember these two fundamental principles: one, the
nursing home is run by nurses and patients, and, two,
patients’ rights and autonomy rule the day—after all, the
nursing home is their home. The lion’s share of physician
discomfort with nursing home practice might be traced to
misunderstanding, and not embracing, these two princi-
ples. A sentinel example of this is the typical decision
making and ordering regarding cardiopulmonary resusci-
tation (CPR),or its avoidance [do not resuscitate (DNR)];

this is a “patient order,” not necessarily a physician order,
in the nursing home. Generally, the patient or surrogate
decision maker signs the CPR/DNR order. If the physician
is called upon to sign the form as well, it is often merely an
acknowledgment, almost an afterthought. Many nursing
homes simply dispense with the physician signature. The
MD signature merely confuses the issue as they are not the
decider; the patient is. On the other hand, if a code status
decision is reached that the physician feels is not appropri-
ate, the onus is on the doctor to work with the family and
staff to establish goals appropriate to severity of illness 
and prognosis—an “incorrect” code status is often a 
good stimulus for such a heart-to-heart discussion. The



physician can and should discuss code status issues with
patients; in the nursing home this is primarily to inform,
which may or may not influence their decisions.

Physician Visits

Physician participation in the care of nursing home
patients is also regulated. By federal law (and as
amended in some states), minimum visitation by the
physician to nursing home patients includes the initial
order and approval for admission in the form of an admit-
ting history, physical, and orders. An annual review
similar to the admission work is also prudent. After
admission, monthly visits (every 30 ± 10 days) should
ensue for at least one quarter, then every other month
thereafter. In many states, subsequent visits may be alter-
nated with a physician assistant or nurse practitioner.
Some states continue to require monthly visits indefi-
nitely. Again, this is the minimum. So long as medical
necessity can be documented, the physician or nurse
practitioner can round on the patients (and bill for these
services) as often as medically necessary, daily, if need 
be, as occurs in some high-intensity nursing home wings
variously known as rehabilitation or subacute units.
Nurse practitioners are highly effective partners in the
nursing home because they speak the language of nursing
and also have prescriptive authority and diagnostic 
decision-making skills. Their autonomy and ability to bill
effectively for their services have recently been enhanced
by federal legislation.

During the physician visit, the doctor must sign all
orders (including therapy or telephone orders that have
accumulated between visits) and approve the plan of
care, usually by signing monthly orders after review, a
review that should include review of the MDS. Physicians
may also include multidisciplinary care conferences in
rounds and, at a minimum, should touch base with nurses
and therapists involved in the care of patients, either face
to face or by phone. The physician who does not actively
interact with nurses and therapists runs the risk of being
left out of the picture entirely. Remember, the physician
is not running the show, is not present day to day, and
needs this interaction to be at all effective in patient 
care. Communication with staff should take advantage 
of every available device, including communication logs
or books on nursing home units, voice mail, and e-mail,
reserving paging for emergencies. Paradoxically, the
more available and responsive the physician team is to
communications, the fewer calls generated, as the nursing
staff feels the confidence of support. Concentrated physi-
cian/nurse practitioner presence in the nursing home with
good communication can reduce unnecessary readmis-
sions to hospitals by employing the full diagnostic and
therapeutic means available in the nursing home (with

attention to patient wishes and directives).6 It is not
unusual for patients to request “DNH” (do not hospital-
ize) when they are confident of physician care in the
nursing home.

Patient Population Dynamics in the
Modern Nursing Home

Most patients admitted to nursing homes in this day and
age are rehabilitated over a period of a month or two and
discharged alive.7 That said, the majority of bed-days are
accounted for by long-stayers, patients with slow trajec-
tories of improvement or decline, with chronic illnesses
such as Alzheimer’s disease or other debilitating neuro-
logic diseases. These persons can be expected to succumb
to their illness in the nursing home setting. A substantial
minority of residents, perhaps a quarter to a third, are
admitted with a clearly terminal illness, such as advanced
carcinoma, amyotrophic lateral sclerosis, or AIDS, and
stay only a few weeks for end-of-life care. Small wonder
that the staffs of most nursing homes are quite proficient
in end-of-life care, with attention to patient and family
goals of care first and foremost, with penultimate im-
portance placed on symptom relief, pain management,
and smoothness of comfort measure decisions and re-
suscitation avoidance. This focus of care is considerably
easier to arrange (and to attain unanimity of thinking
among staff and family) in the nursing home than in the
hospital.

Importantly, most nursing homes cannot necessarily
provide the full panoply of hospice care, with expert
nursing, social services, clergy, and volunteer support all
directed toward typical hospice goals. This distinction is
highlighted by two phenomena: (1) the common practice
of patients receiving care in the nursing home, with the
addition of the full hospice team from a home health
agency; and (2) the relative lack of family support and
bereavement services in nursing home settings. Gener-
ally, the nursing staffing ratio in nursing homes may vary
from 20 : 1 to 40 : 1 (patients: RN or LPN), with nurses’
aide staffing of about 10 : 1 to 15 : 1, for an average patient
to staff ratio of about 10 : 1. Nurses are generally occu-
pied with medication passes and wound care; and aides
with the physical movement, hygiene, and feeding of
patients. This staffing ratio allows enough staff to fulfill
the physical, medication, and treatment needs of patients,
but not necessarily the time to spend supporting a griev-
ing family. Hence, what appears to be “too many cooks”
for a terminally ill patient (i.e., both hospice and nursing
home staff) can actually be an excellent team approach
in practice. The nursing home staff is free to concentrate
on the patient’s comfort, and the hospice team can 
concentrate on counseling and bereavement, in collabo-
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ration with each other. When done well, this nursing
home/hospice team collaboration is synergistic; when
done poorly, it is indeed “too many cooks,” and the physi-
cian is often in the best position to emphasize synergy
and discourage the opposite. This attitude implies enough
physician input and involvement in the case to manage
both the nursing home staff and hospice team effectively.

In fact, this example highlights the certain value of the
physician in the nursing home: not as boss, but as
manager, consultant, and team player. The physician
brings a crucial medical perspective of disease process
and medical diagnosis, of medication use and inter-
actions, of prognosis, and of counseling techniques in
dealing with patients and families, often at truly the most
dire turning point in many patients’ and families’ lives.
One cannot imagine a better-trained specialist than the
geriatrician to perform this task—a specialist trained and
skilled in management of multidisciplinary teams, in
rehabilitation and end-of-life care, and in counseling
those with chronic illnesses.

Medical Directorship of the Skilled
Nursing Facility

Most nursing homes seek out geriatricians to be medical
directors of their facilities for these same reasons.
Medical directorship enhances the professional expe-
rience of physicians in nursing home practice in several
ways, not the least of which is the influence, over time, in
the overall quality of care of all patients in the facility,
not just those being directly managed by that physician.
Table 11.2 lists common types of activities of medical
directors in skilled nursing home facilities. Excellent
courses are now available with certification in medical
directorship through national physician organizations.1

For physicians attracted to a modest administrative role,
medical directorship of the nursing home provides a stim-
ulating forum and reasonable reimbursement to enhance
the physician’s role in the nursing home. And, the physi-
cian’s perspective is truly valued in this role. No one else
in the nursing home can provide it. The administration of
the nursing home basically wants the medical perspective

from the physician medical director and someone to
interact with the physician’s peers, other attending 
physicians. Geriatricians should not be daunted by this
role; it is truly enjoyable and not taxing by any means.

Understanding the Patient Experience
of Nursing Home Care

Understanding the experience of the nursing home from
the patient’s perspective is perhaps the most challenging
exercise in empathy a physician can undergo, at once
heartwarming and heartrending. It is hard to imagine a
more depressing event than entering a nursing home;
a concrete marker of likely permanent debility and
disease, joining with many others of the same (or worse)
fate, in turn a forced admission of frailty and mortality.

The admission process to the nursing home is also
highly regulated. It is a prolonged process involving the
signing of stacks of papers and discussions of illness, code
status, funeral home choice, relinquishment of belong-
ings, and embracing the frightening and the unfamiliar.
Given the multiplicity of legal forms and the lengthy dis-
cussions during the admission process, which usually
exceeds 2 h, the pervasive feeling is akin to buying a
house—a house you do not want. The physical and emo-
tional tolls are sometimes eclipsed by the financial toll.
Nearly half of nursing home care is paid for by private
funds; that is, the patient or family writes a check every
month for several thousand dollars to cover the nursing
home daily rate, not to mention medications and doctor
visit co-pays. Typical daily cost for nursing home care is
of the order of $100 to $150, for a monthly cost of about
$4000. The other half of nursing home payment is largely
through Medicaid for persons impoverished by fate or
illness or by previous medical and nursing home bills (so-
called spend down). A small proportion of payment is
from Medicare, and an even smaller part from long-term
care insurance, the latter still being rare at this point in
the evolution of payment for medical services in the
United States. The Medicare category of payment is
almost entirely for relatively short rehabilitation stays.
Medicare was never intended to cover typical long-term
care, and legislators have systematically maintained this
short-term, rehabilitation focus of the Medicare benefit.
Given the daunting costs of typical long-term care for
chronic illness, this attitude is unlikely to change in the
foreseeable future. The Medicare benefit will cover 100
days per year for a rehabilitation stay after hospitaliza-
tion, and only fully covers the first 20 days with a sub-
stantial co-pay (20%) after that; small wonder that many
Medicare stays are less than 20 days. It can only be
invoked for skilled services: parenteral therapy (not
including insulin), complex wound care, or daily physical,

Table 11.2. Potential roles of the medical director in the
nursing home.

Participate in medical decision making
Organize and coordinate physician services
Help ensure appropriate high-quality care
Develop and conduct educational programs
Participate in employee health, safety, and welfare
Articulate mission to the physician and wider community
Interact with regulators, government officials, and payors
Assure rights of residents, staff, and volunteers



occupational, or speech therapy. Daily compliance and
consistent improvement are necessary to retain the benefit.
If patients cannot meet these requirements, the Medicare
benefit is terminated, and the remainder of the nursing
home stay cost is covered by private pay or Medicaid.
This change is a source of consternation for patients and
families, and that consternation is often conveyed to the
nursing home staff and to physicians. This eventuality
cannot be prepared for enough—indeed, much of the
staff and physician effort for nursing home patients 
is in the setting of realistic goals—physical, cognitive,
prognostic, and financial. The physician cannot escape
participation in all four areas.

Conclusion

For a growing number of physicians, nursing home prac-
tice is the most rewarding part of geriatric medicine.
Some of the most wonderful and fulfilling experiences of
doctoring can be shared with patients and families in
nursing homes. Of course, some of the more depressing
and occasionally awful experiences also occur, just as
they do in hospitals or other clinical settings. In the
nursing home, it is often possible to coordinate a com-
passionate approach to care of persons with chronic or
terminal illnesses if the geriatrician knows how to ef-
fectively lead the multidisciplinary team and work with
nurses. The nursing home is a nursing engine, for nursing-
intensive, hands-on care, as opposed to the hospital,
which serves more as a diagnostic machine for doctor-
intensive workup and intervention. For patients who no
longer need the latter, the hospital can be a dangerous

place, filled with iatrogenic pitfalls. The hospital is usually
the wrong modality for care of persons with debilitating
chronic disease or terminal illness. Often, the nursing
home can meet the needs of these patients far better than
the hospital. Skilled geriatricians know which type of
facility their patients need and can enjoy caring for them
in any setting, including the nursing home, to fulfill the
primary care bond engendered by the care of older
persons with chronic disease.
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12
Home Care
Sharon A. Levine and Patricia P. Barry

Definitions

The term home care includes all health and social ser-
vices that may be provided in the home, ranging from
homemaker, chore, and meal services to nursing and
physician care. (The American Medical Association
defines home care as “the provision of a wide range of
services and equipment to the patient in the home for the
purpose of restoring and maintaining the maximal level
of comfort, function, and health”).8 Home health care is
the term used for health services provided by health
aides, nurses, physical and occupational therapists, and
physicians. Home medical care, or the house call, usually
involves a physician or other primary care provider, such
as a physician assistant or nurse practitioner.

In 1990, the American Medical Association suggested
that medical care at home be categorized as follows:

1. Preventive, including home safety evaluation, patient
education, provision of assistive equipment, or 
monitoring

2. Diagnostic, including home assessment, comprehen-
sive geriatric assessment, or evaluation of functional
capacity and the environment

3. Therapeutic, from “high tech” to hospice
4. Rehabilitative, especially with family involvement
5. Long-term maintenance for chronically ill and dis-

abled patients, with supportive care by formal and
informal caregivers8

Effectiveness of Home Care

Evidence is accumulating that some targeted, home-
based interventions are effective in changing clinical out-
comes or affecting costs of care. Tinetti and colleagues
demonstrated that an in-home fall-reduction program

Until the 1940s, primary care was often delivered in the
home. As medical technology grew more complex and
patients became more mobile, care switched to hospitals,
clinics, and offices; the prevalence of house calls gradu-
ally diminished to less than 1% of practice activity.1,2 But
while physicians were deemphasizing house calls, home
care—providing health and social services in the home—
was becoming the fastest growing service industry in the
United States. The reasons include the growth of the
elderly population, an increase in the number of func-
tionally impaired elders residing in the community, a
decline in the number of nursing home beds, and the
preference of many elders to receive care at home.3,4

There are economic factors, too; prospective payment
systems and managed care programs encourage early 
discharge of patients from hospitals, and Medicare 
allows home care services without prior hospitalization.
From 1990 to 1997, Medicare home care expenditures
increased from $3.9 billion to an estimated $17.2 billion.
However, since then, Congressional initiatives have
slowed the growth of the industry. Early in 2000, data
from the Congressional Budget Office showed that
Medicare spending on home health care dropped to 
$9.7 billion in 1999. This sharp decline in spending stems
from changes imposed by the Balanced Budget Act of
1997.5–7

There is little formal home care training in most
medical schools and residency programs, but many physi-
cians need to understand the basics of health care deliv-
ery in the home, including the range of services available
and the sources of funding. Most primary care physicians
will be responsible for authorizing and supervising
complex care plans for homebound patients. They will
need to coordinate care among an interdisciplinary
variety of service providers. In addition, they must be
able to answer patients’ and caregivers’ questions about
home care.
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was successful.9 A 1995 randomized controlled trial eval-
uated the usefulness of annual in-home comprehensive
geriatric assessment by a gerontologic nurse practitioner
that focused on evaluating problems and risk factors for
disability and providing specific recommendations and
health education for the intervention group.10 Three-year
results found less disability, fewer nursing home admis-
sions, and more physician visits for the intervention
group. A 1998 randomized controlled trial evaluated the
utility of a single home visit after discharge from acute
hospital care by a nurse and a pharmacist to patients at
high risk of readmission to optimize compliance and
identify clinical deterioration.11 Six-month results in the
intervention group found fewer unplanned hospital
readmissions, fewer out-of-hospital deaths, fewer total
deaths, and fewer emergency department visits. Another
randomized controlled trial has also demonstrated the
effectiveness of home interventions in reducing
unplanned admissions, out-of-hospital deaths, adverse
events, days in the hospital, and overall deaths in patients
discharged after hospital admissions for congestive heart
failure.12 An earlier prospective randomized study of
patients aged 70 and older who were hospitalized for
congestive heart failure used a nurse-directed multidisci-
plinary intervention that followed Agency for Health
Care Policy and Research (AHCPR) guidelines in an
effort to reduce readmissions. The trial showed fewer
readmissions, better quality of life scores, and lower costs
in the intervention group.13

These recent trials stand in contrast to older studies that
failed to demonstrate the benefits of multiple interven-
tions provided to unselected populations of community-
residing elderly. A 1986 critical review of 12 experimental
or quasi-experimental studies of home care concluded
that there was no evidence of a consistent effect on 
mortality, hospitalization, physical/functional status,
or nursing home placement.14 Similarly, a 1987 review of
16 waiver-financed demonstration projects, including 
the well-described Channeling Project, which substituted
community care for nursing home care by comprehen-
sive case management, concluded that overall costs were
increased by additional case management and community
services.15 Most subjects, apparently, were not actually at
high risk of nursing home care. Subsequently, Weissert
and Hedrick suggested that targeting might improve out-
comes, and that costs must be aggressively controlled and
services limited for these programs to be cost-effective.16

Physicians in Home Care

The role of physicians in home care may include author-
ization of services, communication with providers,
patients, and families, or even actual home visits.
However, few physicians provide home visits. In an

analysis of 1993 Part B Medicare claims, Meyer and
Gibbons focused on a 5% random sample of more than
1.3 million beneficiaries aged 65 or more who were not
in health maintenance organizations.1 They determined
that 36,350 house calls were made to 11,917 patients.
Extrapolation from this sample to all Medicare benefici-
aries over age 65 suggested that 727,000 house calls were
provided to 238,340 patients, which in turn implied that
only 0.88% of all Medicare beneficiaries received house
calls from physicians, at a cost of $63 million. Patients
who received house calls were noted to be very sick and
near the end of life.

In an accompanying editorial, Campion reviewed the
disadvantages of house calls: they are time consuming,
inefficient, and poorly reimbursed, and there are con-
cerns about safety and lack of equipment.17 The ad-
vantages include patient convenience, support, and 
reassurance, and the availability of assessment informa-
tion. He also reported that an elderly patient is signifi-
cantly more likely to receive a CT scan or a cardiac
catheterization than a home visit.

A survey of 389 Virginia primary care physicians found
that family physicians and general practitioners were 
significantly more likely to do home visits than were
internists18; a subsequent national survey of 1161
internists and family physicians found similar results, with
physicians noting that, although house calls were impor-
tant, reimbursement was poor.19

The American Medical Association has outlined the
responsibilities of the physician as a member of an inter-
disciplinary home care team (Table 12.1).

Home Care Recipients

Homebound patients are community-dwelling individu-
als who depend on the assistance of others to perform
some activities of daily living (ADLs) because of acute

Table 12.1. The physician’s role in home care.

Management of medical problems
Identification of home care needs of the patient
Establishment/approval of a plan of treatment with identification of 

both short- and long-term goals
Evaluation of new, acute, or emergent medical problems based on 

information supplied by other team memebers
Provision for continuity of care to and from all settings (institutions,

home, and community)
Communication with the patient and other team members and with 

physician consultants
Support for other team members
Participation, as needed, in home care/family conferences
Reassessments of care plan, outcomes of care
Evaluation of quality of care
Documentation in appropriate medical records
Provision for 24-h on-call coverage by a physician

Source: Adapted from the Amerian Medical Association, with 
permission.33



or chronic medical conditions or disabilities. In the
absence of this help, they would be at high risk of insti-
tutionalization. Nationwide, some 9.5 million people
older than 50 receive help with at least one of the
ADLS—bathing, dressing, eating, toileting, continence,
transferring, and ambulating—or instrumental activities
of daily living (IADLs)—management of finances, use of
the telephone, organizing transportation, meal planning
and cooking, shopping, and taking medications).4 The
Medical Expenditure Panel Survey findings indicated
that 7.2 million individuals received formal home care
services in 1996.7 Of people receiving home health ser-
vices in 1996, 72% were aged 65 or older, 67% were
female, 65% were white, 29% were married, and 35%
were widowed, according to the National Center for
Health Statistics.20 These data also showed that 22% of
patients discharged from home health agencies in
1995–1996 had as their primary admission diagnoses dis-
eases of the circulatory system, including heart disease
and hypertension. Other common admission diagnoses
were cancer and diabetes. Medicare data regarding prin-
cipal diagnoses of home care recipients show a similar
profile.21

Patients receiving medical care, as opposed to other
services, at home have been described in at least two
studies. Fried and colleagues described 71 patients cared
for in an academic medical house calls program.22 Eligi-
bility included being homebound and residing within a
15-min drive of the academic medical center. Visits were
scheduled every 3 months; unscheduled visits were pro-
vided on weekdays as needed. Eighty-one percent of
patients were female; 52% were age 85 or older; only
23% had independent mobility at home; and 16% had
cognitive impairment. Services included an average of
five visits per year, 52% of which were for treatment of
acute illness; 25% of patients refused hospital care. Social
support was provided by children (32%), spouses (21%),
or other family members (24%); 14% of patients received
no such support. Referral sources included visiting nurses
(25%), previous physicians (23%), and the patients them-
selves or the patient’s families (20%).

Barry and colleagues studied the records of 480
patients enrolled in the Home Medical Service of Boston
University Medical Center Hospital (now Boston Uni-
versity Geriatrics Services at Boston Medical Center)
between January 1, 1992, and October 18, 1994, to bet-
ter characterize the frail, elderly residents of urban
Boston.23,24 The study used baseline data from a compre-
hensive initial assessment that consisted of demographic,
social, financial, medical, and functional information.
Follow-up data on service utilization and outcome were
obtained from Home Medical Service and hospital
records. Most patients were female (72%) and elderly
(mean age, 80.0 ± 9.1 years); 61% were white; 47% lived
alone; and 28% had no informal caregivers. Forty-one

percent had Mini Mental State Examination (MMSE)
scores suggestive of cognitive impairment (23%, under
20; 19%, 20–24). One-third reported visual (36%) and
hearing (33%) deficits. Many could not independently
bathe (53%), ambulate in their own homes (55%), use
the toilet (25%), or eat (20%). Only 31% were free of
functional impairments; 50% had two or more functional
deficiencies. Other characteristics included:

• Women were older than men (59% vs. 46% over 80;
p = 0.03) and were more likely to have an MMSE score
of less than 25 (p = 0.01). Women were not significantly
more likely to be depressed, live alone, or have two or
more ADL deficiencies.

• Age alone was not associated with number of ADL
deficiencies or living alone, but age was a risk factor 
for death or nursing home placement for those over 
70 years of age.

• Impaired functional status was associated with several
findings, including lower MMSE scores (p < 0.02),
being unable to live alone (p < 0.01), requiring more
home visits and more hospital admissions (p < 0.001),
and increased likelihood of death (p < 0.01).

• Subjects who lived alone demonstrated significantly
higher MMSE scores and better functional status, and
required fewer admissions but did not differ by age or
prevalence of depression from those who did not live
alone.

Over an average follow-up period of 13 months,
patients received an average of 9.6 home visits annually
and were hospitalized 0.96 times per year. Increased
numbers of home visits were associated with depression
(p = 0.04) and impaired ambulation (p = 0.005) but not
with increasing age (p = 0.48). Increased frequency of
hospitalization was associated with depression (p = 0.03)
and impaired ambulation (p = 0.02) but not with increas-
ing age (p = 0.70). Patients who lived alone were less
likely to be hospitalized (p = 0.03). At the end of the
follow-up period, 61% were still being seen in the home,
16% had died, 11% were in a nursing home, and 12% had
otherwise been discharged. Dying was associated with
being older (p < 0.01) and impaired ambulation (p =
0.01). Similarly, significant relationships were seen
between dying and other impairments in activities of
daily living (p < 0.01). Living alone was not associated
with differences in placement outcomes.

Caregivers

The vast majority of care provided in the home is unpaid,
nonmedical, informal care. Data from the Informal 
Caregivers Survey, which was part of the 1982 National
Long Term Care Survey, show that 72% of caregivers are
female, mostly wives and daughters, and more than one-
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third of all caregivers are 65 or older. One-third of care-
givers themselves are in fair or poor health and most are
poor or near poor (31%) or low- to middle-income
(57%). Because of the competing demands of elder care-
giving with child care or employment, 9% have left work
and 20% have reduced work hours. These informal care-
givers spend approximately 4 h extra on an average day
on caregiver tasks; 80% provide this care 7 days a week.25

For people over age 65 who require help with at least one
ADL, professional caregivers constitute the largest cate-
gory of caregivers at 30%.4

Services Available at Home

An impressive array of professional, ancillary, diagnostic,
and therapeutic services can be provided in the home,
including technologically advanced services and tele-
medicine (Table 12.2). In the United States, the service
used most frequently by home care patients 65 and older

is skilled nursing, used by 81% of patients; this is followed
by personal care (57%) and homemaker services
(23%).26

Funding for Home Care

Funding for home care services comes from a variety of
public and private sources (Fig. 12.1). According to the
Health Care Financing Administration, Medicare is the
largest single payor of home care services, accounting for
39.6% of total estimated home care expenditures in 1997,
followed by private out-of-pocket spending (21.7%) and
Medicaid (14.9%).27 Other public funding sources in-
clude Title XX of the Social Security Act, the Older
Americans Act, the Veterans Administration, and the
Civilian Health and Medical Program of the Uniformed
Services (CHAMPUS). Private sources include research
and demonstration grants, charities, and commercial
insurers, including managed care plans.

The interim payment system of the Balanced Budget
Act of 1997 introduced a new per beneficiary limit
designed to slow the growth of Medicare home health
expenditures. The results were dramatic. In 1997, home
health spending was 9% of total Medicare benefit pay-
ments; in fiscal year 2000, home health benefits accounted
for only 4% of total Medicare spending. A further 15%
reduction in home health payments was scheduled to
take effect in October 2001. About 3.5 million Medicare
enrollees received fee-for-service home health services in
1997, a twofold increase from 1990. After the enactment
of the Balanced Budget Act in 1997, however, utilization
of the home care benefit markedly decreased; approxi-
mately 500,000 fewer beneficiaries used the benefit in
1998 than in 1997.7 Some beneficiaries may have difficulty

Table 12.2. Services available in the home.

Professional
Physician
Nurse
Dentist
Podiatrist
Optometrist
Rehabilitation therapists:

Occupational
Physical
Speech
Respiratory

Psychologist
Dietitian
Pharmacist
Social worker

Diagnostics
Phlebotomy
X-rays
Electrocardiograms
Holter monitoring
Oximetry
Blood cultures

Ancillary/supportive
Home health aides
Personal care assistants
Homemakers
Chore aides
Volunteers
Home-delivered meals

Medical equipment
Intravenous infusion for hydration, chemotherapy, blood 

transfusion, antibiotics, total parenteral nutrition, pain 
management and other medications

Mechanical ventilators
Dialysis
Medical alert devices
Glucometers

Figure 12.1. Sources of payment for home care (1997).
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gaining access to home care services.28 In a report to 
Congress, the General Accounting Office states that in
response to the changes imposed by the interim payment
system, home health agencies may be less likely to care
for patients who require costly intensive services.29

Medicaid spending for home health services has also
grown enormously in the past two decades, from $70
million in 1975 to $12 billion in 1997. Home care services
made up 9.8% of Medicaid payments in 1997; payments
to hospitals and institutions, by contrast, accounted for
nearly half of Medicaid spending.7

Medicare

Medicare covers services deemed to be “reasonable and
necessary for the treatment of an illness or injury.” To
qualify for home care benefits under Medicare, the
patient must be homebound by Medicare’s definition
(Table 12.3), services must be provided under a plan of
care established and approved by a physician, and the
patient must be in need of reasonable and necessary
skilled nursing services on an intermittent or part-time
basis. In other words, Medicare is not intended to cover
long-term care by an individual or a nursing home, nor is
it designed to pay for services for patients who leave
home regularly for work, recreation, or even social pro-
grams such as senior centers. In addition to a home care
benefit, Medicare has a home hospice benefit that is re-
imbursed separately.

Services that are 100% covered under Medicare Part
A include skilled nursing, skilled therapy, home health
aide services, and social services (Table 12.4). However,
the beneficiary must be in need of nursing, physical
therapy, or speech therapy to be reimbursed for other
services such as occupational therapy, personal care, or
social work.30 Skilled nursing includes evaluation of the
patient’s condition; services and procedures that can only
be performed by a skilled professional; assessment or
management of the patient’s plan of care; and patient
education. Skilled therapy includes restorative therapy,
which is based on the expectation that the patient will
improve in a reasonable amount of time, and mainte-
nance therapy, which consists of activities that the bene-

ficiary or caregivers will be taught and supervised in car-
rying out. Home health aide services include personal
care, dressing changes that do not require the skills of a
licensed nurse, assistance with self-administered medica-
tion, assistance with exercises not requiring a therapist,
and routine care of prosthetic or orthotic devices.
Medical social services include psychosocial and eco-
nomic assessment, counseling services for the patient and
caregivers, and aid in referring the patient to services in
the community.

Medicare services covered under Part B (see Table
12.4), which requires a monthly premium and 20% co-
payment, include physician home visits; certain medical
equipment ordered by a physician, including hospital
beds, wheelchairs, commodes, pumps, tube feeds, and
other assistive devices; and diagnostic laboratory studies,
electrocardiograms, and portable radiography.

It is important to be aware of exclusions in Medicare
coverage, including homemaker services, long-term care
nursing, home-delivered meals, transportation that is
nonemergent, all bathroom equipment, and patient care
for those who do not require skilled nursing services.

Since 1998, physicians providing home health and
hospice care have been able to bill Medicare for Care
Plan Oversight (Table 12.5). To bill for services, a physi-
cian must do at least 30 min or more of documented work
per patient within a calendar month. The work can
include development or revision of care plans, review of
care plans, review of studies and test results, communica-
tion with home health agency personnel, coordinating
care with consultants, and arranging other services
(including by telephone).

Medicaid

Medicaid funding for home care services is provided
jointly by the federal and state governments. The regula-
tions are federal, but eligibility is determined on a state-
by-state basis. Coverage is designed for those who not
only meet state income eligibility guidelines but also are
blind or disabled. The majority of states cover nursing
and home health aide services, durable medical equip-

Table 12.3. Medicare definition of homebound.

To qualify for Medicare Home Care benefits, a patient must meet the
following criteria:

A normal inability to leave home
Medically contraindicated to leave home
Leaving home requires a considerable and taxing effort
Inability to leave home except with the aid of supportive devices,

special transportation, or the assistance of another person
Leaves home only infrequently or for short duration of time, or for 

the purpose of receiving medical treatment

Source: From the Health Care Financing Administration.30

Table 12.4. Services covered by Medicare.

Part A (100%) Part B (20% co-payment)

Home health aide Physician visit
Visiting nurse: RN Certain durable medical equipment

Observation/assessment, Some diagnostic labs,
management and electrocardiography, and X-rays
evaluation of care plan

Social service
Physical therapy, occupational
Therapy, speech therapy
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ment, and medical supplies. Coverage for diagnostics,
medication, transportation, adult day care, social work,
personal care, and physical, speech, or occupational
therapy varies from state to state. Medicaid payments for
home health services fall into three main categories: the
traditional home health benefit, which is a mandatory
benefit provided by all states, and two optional pro-
grams—the personal care option and home- and 
community-based waivers. Hospice is an optional 
Medicaid service that is presently offered by 42 states.

Private Insurance and Managed Care

Private insurers and managed care organizations gener-
ally follow Medicare guidelines, although benefits and 
eligibility may vary. There may be caps on the number 
of visits. Long-term care insurance policies may be pur-
chased privately; eligibility is usually based on functional
or cognitive limitations.

Practical Aspects of Home Care

Indications for a Home Care Referral

Indications for a home care referral include advanced age
and frailty, multiple comorbidities, recurrent and fre-
quent admissions, homeboundedness, impaired psy-
chosocial or functional status, and terminal care. Often
the first sign of decline in status is the inability to keep
scheduled office or clinic appointments. A single house
call, as part of comprehensive geriatric assessment, helps
to identify medical, psychosocial, and environmental
factors that affect functional ability (Tables 12.6, 12.7).
Problems identifiable by house calls include alcoholism
(finding bottles or cans), incontinence (by odor), sensory
impairment, pain, medical noncompliance, falls (with
special attention to environmental factors), elder abuse,
and depression.

In a randomized controlled trial with 1-year follow-up,
veterans 70 or older were screened by a physician assis-
tant or registered nurse for medical, functional, and social
problems. The results included the discovery of four 
new or suboptimally treated problems in each patient,
on average, and an improvement in immunization rate
and IADL scores.31 In another study of 154 patients,
home visits revealed an average of two new problems 
per patient and from one to eight new recommendations
for the treatment plan, when compared with office-based
assessment. About 23% of the newly diagnosed problems
indicated extreme morbidity and were potentially life
threatening.32

The house call can also be used to find the causes of
known problems (e.g., falls or medical noncompliance),
to determine whether there is a need for nursing home
placement, to make emergency evaluations that other-
wise would require a trip to the emergency department,
to conduct posthospitalization follow-up, to provide ter-

Table 12.5. Massachusetts Medicare fee schedule for home care, fiscal year 2000.

Visit type
charges Level CPT Code Fee in 2000 M.D. receives 80% of allowed 

New patient 1 99341 $63.55 $50.84
2 99342 $90.92 $72.74
3 99343 $135.55 $108.44
4 99344 $170.42 $136.34
5 99345 $205.55 $164.44

Established patient 1 99347 $50.28 $40.22
2 99348 $76.56 $61.25
3 99349 $115.02 $92.02
4 99350 $165.61 $132.49

Care plan oversight (30 min or more) 99375 $100.00
(Hospice) 99378 $92.00

Source: Data from the Health Care Financing Administration.36

Table 12.6. Medical problems frequently identified by house
calls.

Alcoholism
Incontinence
Sensory impairment
Pain
Compliance and medication errors
Falls
Depression

Table 12.7. Other problems identified by house calls.

Safety/environmental
Psychobehavioral
Caregiver stress
Elder abuse and neglect
Nutrition
Finances
Limitations in ADLs/IADLs



minal care, or to deliver primary care to the truly home-
bound population.

Perceived Barriers to Home Care

Reasons given for the low frequency of home visits by
doctors include time constraints, inefficiency, concerns
about safety, low reimbursement, concerns about liabil-
ity, lack of physician training, and institutional barriers.
To relieve time constraints and improve efficiency, visits
can be carefully planned and clustered geographically. In
the Boston University practice, patients or their families
are phoned 1 day in advance, and a time for the visit is
planned so that family members can be present, which 
is especially useful in the case of non-English-speaking
patients. Practices that employ physician assistants or
nurse practitioners can integrate them into the home care
team as another way to improve efficiency. Physicians can
enhance their safety by traveling with students or other
members of the team, scheduling visits early in the day,
and carrying cellular telephones.

Current Medicare reimbursement for home visits is
higher, in some cases, than outpatient visit reimburse-
ment. For instance, Medicare reimbursement in Massa-
chusetts for the lowest level of care for an established
home care patient was $50.28 in 2000, compared with
$10.67 for a similar ambulatory patient. The highest level
of care for a new home care patient was reimbursed 
at $205 per visit versus $135.10 for a new ambulatory
clinic patient at the same level of care (see Table 12.5).
Physician documentation should be complete, for several
reasons: it ensures that physicians will receive compen-
sation; it substantiates the physician oversight that is nec-
essary for other home care providers to receive payment;
and it provides important evidence in case of a malprac-
tice suit, although such lawsuits are rare.

What Is in the Doctor’s Bag

The old-time doctor’s “black bag” is probably not large
enough to accommodate the items that most home care
physicians might need on a routine or emergent home
visit. In the Boston University practice, we use a light-
weight diaper bag with multiple pockets. Others use
medium-sized overnight bags. A bag on wheels might also
be appropriate in the case of a long walk from the car to
the patient’s home. Table 12.8 shows items that can be
included in the doctor’s bag.

Interdisciplinary Teams

The home is the ideal location to identify the elder’s
strengths, abilities, and supports, both formal and infor-
mal. These factors are important in developing a care
plan that can be put into operation realistically and that
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complies with the patient’s and family’s wishes. An inter-
disciplinary team approach and the use of a home care
coordinator for case management are essential in imple-
menting complex plans that may include numerous refer-
rals and services as well as education for the patient and
family (Table 12.9). This approach also allows continuous
assessment of outcomes over time so that the plan can be
revised as the patient’s needs and health status change.
The collaborative nature of this practice requires com-
munication among the varied disciplines that provide
services in the home. In addition, there may be overlap
of shared tasks. In the case of a patient undergoing 
poststroke rehabilitation, for example, a speech-and-
swallowing specialist might work closely with a nutri-
tionist and visiting nurse in providing a patient with a safe
plan for eating. A physical therapist must work with the
family, patient, home health aide, and visiting nurse on a
plan for safe transfers.

Leadership for a given service may be transferred from
one discipline to another, depending on the goal being
addressed. If communication is adequate, the entire team
should be apprised of current and future plans. In small
practices where the physician does not have the luxury 
of an interdisciplinary team, the physician must act as 
the case manager in concert with a visiting nurse.
Although most patients receiving home care services do
not receive house calls from physicians, the physician

Table 12.8. Supplies in the home care doctor’s bag.

Blood pressure cuff (including large and thigh-sized cuffs) with 
handheld gauge

Stethoscope
Oto-ophthalmoscope
Thermometer with disposable covers
Gloves
Phlebotomy supplies including vacutainers, syringes, needles,

tourniquets, alcohol swabs, specimen tubes, labels
Containers for transporting lab specimens
Basic wound care supplies: 2 ¥ 2 gauze, 4 ¥ 4 gauze, tape, iodine,

Kerlix, gloves
Wound debridement supplies: disposable scalpel, debridement kits
Suture removal kit
Measuring tape
Shears
Stool guaiac materials and lubricant
Sharps container
Urinary catheter supplies including catheterization kit, catheters,

specimen containers
Prescription pad
Tongue depressor
Culture swab
Medications: steroid for joint injections, local anesthetic, intravenous 

furosemide
Optional: glucometer, nail clippers, scale, nasogastric tubes

Note: In the summer, it is wise to have a cooler for laboratory 
specimens.

Source: Adapted from Boling, with permission.37
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remains an important member of the team and must
remain in close communication with those who provide
services. Situations in which a visit by the physician 
may be required include discrepancies in reports of the
patient’s status, acute declines in health or function in
frail patients, unexplained failure to thrive, unexplained
failure of the care plan, request for physician evaluation
in the home by another team member, need for a
patient/family meeting to make an important decision,
and routine medical care for the patient who cannot leave
home.33

Conducting the Home Visit

Before the home visit, the physician or team should
gather important data, including the patient’s medical
diagnoses, current community-based services, formal and
informal supports, insurance information, and medica-
tions. The doctor’s bag should be stocked as already
described. Patients should be clustered geographically
and the most efficient route planned. The family should
be contacted to ensure that key members or significant
others are present so that communication can be
enhanced. If the patient is non-English-speaking, it is
especially helpful to have English-speaking caregivers
present to ensure that problems are identified and the
plan of care can be carried out. Interpreter services
should be employed if available.

Table 12.9. Possible members of a home care interdisciplinary
team.

Physician
Licensed nurse
Physical therapist
Nurse practitioner
Occupational therapist
Speech therapist
Home health aide
Homemaker
Physician assistant
Social worker
Pharmacist
Dentist
Podiatrist
Audiologist
Chore aide
Optometrist
Nutritionist
Dietician
Friendly visitor
Volunteer
Psychologist
Personal care assistant
Laboratory assistant
Home repairman
Rehabilitation personnel

Source: Adapted from the American Medical Association, with 
permission.33

The initial home visit to a medically and socially com-
plicated patient who will receive ongoing primary care in
the home may pose formidable challenges. It may take
several home visits for the physician or team to gather all
the information in a comprehensive geriatric assessment.
A checklist can be helpful.

Basic elements of the house call should include the
history and physical exam, social interaction that 
solidifies the doctor–patient relationship, assessment of
caregivers and their burden, environmental safety assess-
ment, psychosocial assessment, nutritional assessment,
financial assessment, cognitive assessment, a medication
review (including prescribed and over-the-counter 
medications), functional assessment, an introduction to a
discussion of advance directives and personal prefer-
ences, an exploration of spiritual needs, and a discussion
of the care management plan.

The physician may have to take into account various
environmental barriers when taking the history in the
home setting. Families may need to be asked to leave the
room for private conversations, and the television or
radio may need to be turned off. The physical examina-
tion poses its own problems. If lighting is poor, the 
physician should have a light source available; to avoid
self-injury, the physician should use caution when exam-
ining patients who are immobile or who are in low, wide
beds or chairs. The physician may need to bring disposal
containers for needles, syringes, and other instruments.
Although the first physical exam must be comprehensive,
subsequent exams can be focused on the patient’s par-
ticular needs. For instance, a look at the feet of a diabetic
patient with neuropathy may be more important than
weighing the patient.

Social interaction is essential in the development of 
the doctor–patient relationship. The home environment
alters the traditional doctor–patient relationship in that
the patient is on his or her own “turf” and therefore has
increased autonomy. Some providers may feel uncom-
fortable about having less control, but the situation sets
the stage for more realistic establishment of goals and
involvement of the family. As a guest in someone’s home,
a physician should ask permission to walk through the
house, turn off the television, wash hands, use the tele-
phone, or even simply sit at the bedside. Because care-
givers provide the bulk of home care, assessment of 
their level of stress is important. It is also important to
identify and enlist the support of potential informal 
caregivers.

A thorough environmental safety assessment cannot
be performed anywhere but in the home. In Ramsdell’s
study, home safety problems posed great risks to
patients.32 The safety of the neighborhood and the
patient’s access to shopping and other services can be
ascertained on the visit. A walk through the home can
reveal potential hazards for falls or injury such as loose
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wires and tile, poor lighting, and clutter (Table 12.10). The
odors of garbage, urine, animal waste, and vermin can
point to an unhealthy environment. When alcohol or
drug abuse on the part of the patient or caregivers is sus-
pected, bottles or other containers can provide evidence.
Faulty wiring, lack of smoke detectors, evidence of
burned pots, and lack of heat and hot water are clues to
the patient’s safety, functional status, or possible impaired
cognition or judgment.

The psychosocial assessment can reveal important
family ties, depression, or social isolation. A walk through
the kitchen will reveal the nutritional status and food
preferences of the patient. An empty refrigerator and
kitchen cupboards may point to previously undiagnosed
functional impairment, such as dementia or decreased
mobility, and may show the need for interventions, such
as home health aides, transportation, and shopping 
services. Problems such as malnutrition, vitamin B12 defi-
ciency, and dietary indiscretion in patients on special diets
can be addressed and a plan formulated that includes 
the services of a dietician or nutritionist for patient and
family education.

A review of the patient’s finances is helpful in deter-
mining which services the patient may be eligible for. For
instance, in Massachusetts, patients who are Medicaid 
eligible will qualify for adult day care, which may mean
the difference between independent community living
and nursing home placement.

The home visit may enhance the physician’s ability to
conduct cognitive assessment because it may provide evi-

dence of self-neglect, memory impairment, or medication
noncompliance.Also,research suggests that in some cases,
cognitive assessment in the clinic setting may produce 
misleading results. In one study, the scores of one-quarter
of patients were significantly different when the Mini
Mental State Examination was performed at home versus
the clinic; of that group, 76% scored higher in the home
setting.34 Sometimes the condition of a patient’s home
environment raises questions about his or her capacity to
make decisions, such as whether to remain at home at all.
In such situations, the physician can refer to guidelines
regarding the complex and nuanced issue of decision-
making capacity, an issue discussed in Chapter 85.

A medication review at home can provide more infor-
mation on medication noncompliance than a drug history
in an outpatient clinic. It can reveal that patients are not
taking medications they have listed in drug histories at
clinics, or, conversely, that they are taking medications
they have not listed.35 Dosages, frequency, and modes of
medication delivery can be examined more thoroughly in
the home. A review of over-the-counter medications, such
as analgesics or nonsteroidal anti-inflammatory agents
for pain, may point to undiagnosed medical problems.
Additionally, such a review may reveal that certain
medical problems are caused by adverse drug reactions,
drug–drug reactions, or drug–food reactions involving
nonprescription drugs. A visit to the home is also the 
best way to determine which dispensing device—Medi-
planner, bottle, or blister pack, for example—would meet
the patient’s needs.

Table 12.10. Elements of home safety assessment.

Areas to be assessed Questions to consider

Kitchen safety (especially use of gas stove) Is it easy to tell when a burner or oven gas is turned on or off?
Does the patient wear loose garments when cooking?

Bathroom safety Are handholds in appropriate places?
Can the toilet seat be raised, if needed?
Does the shower or bathtub have a nonslip surface?
Is the floor of the bathroom slick?

Stairs Are the stairs well lit?
If carpeting is present, is it secure?

Gas or electric utilities Which systems does the home have?
Are systems checked and properly maintained?

Heating and air-conditioning Are the controls accessible and easy to read?
Hot water heater Is the temperature below 49°C (120°F)?
Water source Is water from a public service or a well?
Emergency actions and evacuation route Are emergency numbers on or near the telephone?

Is there a means of exit in case of emergency?
Electrical cords Are cords frayed or lying across walking paths?
Lighting and night lights Is the wattage sufficient?
Fire and smoke detectors and fire extinguishers Are fire extinguishers persent and accessible?

Are fire and smoke detectors present?
Are batteries charged or changed regularly?

Loose carpets and throw rugs Can loose carpets and throw rugs be secured or removed?
Tables, chairs, and other furniture Is furniture sturdy and well-balanced?
Pets Are the animals easy to care for and to feed?

Source: Adapted from Unwin and Jerant, with permission.38
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Assessment of ADLs and IADLs is readily accom-
plished in the home setting. The physician can observe
bathing, dressing, ambulation, transfers, continence, the
distance to the bathroom, and the patient’s ability to
prepare meals, use a phone, take medications, and
manage finances. Further, discussions regarding spiritual
needs, the patient’s advance directives, surrogate decision
making, and personal preferences are accomplished com-
fortably in the privacy of the patient’s home.

On occasion, the physician finds that a patient’s needs
are inadequately met in the home or discovers a home
environment that is unsafe. Often, the physician’s first
instinct is to recommend placement in a more supervised
setting. But we believe that if the patient and the care-
givers want the patient to remain at home, all efforts
should be made to honor that wish—assuming the patient
has the capacity to make such a decision. Physicians
should investigate whether maximizing services can help
such individuals maintain their autonomy.

Conclusion

Demographics, patient and family preference, insurance
reimbursement, and the availability of sophisticated tech-
nology in the home guarantee that home health care will
continue to grow as an element of community-based
long-term care. Care in the home will therefore remain
an important aspect of health care policy. Additionally,
physicians will continue to be responsible for providing
supervision of home care and, when appropriate, making
home visits to enhance the well-being of patients. Home
care will therefore remain a vital part of the education of
physicians. This truly holistic approach to patient care 
can be among the most rewarding aspects of the
doctor–patient relationship for both the physician and
the patient.
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Acute Hospital Care
Robert M. Palmer

or older: older age, male sex, poor self-rated general
health, availability of an informal caregiver, having ever
had coronary artery disease, having had a hospital admis-
sion during the previous year, more than six doctor visits,
or diabetes mellitus.4 The presence of these risk factors
more than doubled the risk of hospital admission com-
pared to low-risk patients and was associated with a
higher cumulative rate of mortality, hospital days per
person-year survived, and higher hospital charges.4 The
cost of acute hospitalization peaks in the 70- to 79-year-
old age group and declines with age, reflecting lower
ancillary costs in the oldest patients.5

In-hospital mortality rates are age related and increase
from 5% among those 65 to 74 years of age to 10% in
those 85 years of age and older. In the hospitalized
elderly longitudinal project (HELP), a prospective
cohort study of seriously ill patients age 80 years and
older, major variables predictive of 2-year mortality
included weight loss, cognitive dysfunction, impaired
functional status, chronic disease class, and adult physiol-
ogy score (from the Acute Physiology and Chronic
Health Evaluation [APACHE]).6 Most elderly patients—
one-third of patients aged 65 to 74 years and 46% of
those 75 years and older—are admitted to the hospital
from the emergency department.7 Among nursing home
residents referred to the emergency department, more
than 40% are admitted to the hospital.8

Taken together, these data suggest that rates of hospi-
talization, total cost of hospital care, mortality rates, and
nursing home discharges will continue to be greater in the
elderly population compared to younger patients.

Risks of Hospitalization

Functional Decline

Hospitalization for an acute illness often results in an
older patient’s loss of independent self-care (functional

For older patients, hospitalization is a two-edged sword.
Hospitalization for acute illness offers older patients the
hope of relief of symptoms and cure of disease, but it 
also exposes them to the adverse risks of hospitalization—
functional decline (a loss of independence in activities of
daily living), iatrogenic illness, and possible institution-
alization. Recent studies have identified risk factors for 
functional decline in hospitalized elderly patients and
opportunities for improving the process of care to improve
functional and psychosocial outcomes of hospitalization.

Epidemiology of Hospitalization

Although rates of hospitalization have declined in the
past two decades for all age groups, since the in-
troduction of the prospective payment system and
Medicare/managed care programs, the proportion of
hospitalized patients who are age 65 years and older is
increasing. In nonfederal acute hospitals, elderly patients
account for 37% of all discharges and 47% of inpatient
days of care.1 Hospitalization rates are more than twice
as great for patients 85 years and older compared with
patients aged 65 to 74 years. The oldest patients have
longer hospitalizations, higher mortality rates, and higher
rates of nursing home placement.1 Among noninstitu-
tionalized adults, patients age 75 years and over have the
greatest number of hospitalizations, with nearly 15%
being hospitalized yearly and 5.3% hospitalized two or
more times per year.2 A small portion of older patients
consistently make extensive use of hospital services. In
the Longitudinal Study of Aging, which followed nearly
7500 patients age 70 years and older for 7 years, 43% had
no hospital admissions and another 25% had infrequent
hospitalizations.3 Fewer than 5% had consistently higher
rates of hospitalization, averaging one or more admis-
sions annually. A prospective cohort study identified
eight independent variables that are risk factors for
repeated hospital admission among people age 70 years
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decline). A study of functional morbidity in hospitalized
older patients with a mean age of 84 years found that
65% of patients experienced a decline in mobility scores
between baseline and day 2 of hospitalization.9 By 
hospital discharge, 67% showed no improvement and
another 10% deteriorated further. Recent prospective
cohort studies found that 20% to 32% of patients admit-
ted to general medical units lose independence in their
ability to perform one or more basic activities of daily
living (ADL) at discharge.10–12

Risk factors for functional decline, its natural history,
and sequelae have been identified. In a study of more
than 1200 community-dwelling patients aged 70 years
and older hospitalized with acute medical illnesses, 31%
lost independence in one or more of five basic ADLs
when compared to their baseline status 2 weeks before
admission.13 A loss of independence in one or more
instrumental ADL occurred in 40% of survivors 3
months after hospital discharge. Functional decline
occurred more frequently in patients who were over 75
years of age, had some disability in the performance of
an instrumental ADL before admission, and had lower
mental status scores on admission.12 Other studies have
identified pressure sore, low social activity level, delirium,
and depressive symptoms as risk factors for functional
decline in hospital.10,14 In hospitalized patients aged 80
years and older, independent predictors of functional
decline after hospitalization included poorer baseline
quality of life, lower serum albumin level, being bedrid-
den, and documented need for nursing home admission.15

Cognitive impairment and depressed psychosocial
functioning are important predictors of posthospital 
outcomes.16 Depressive symptoms at hospital admission
independently predict mortality in the ensuing 3 years,
even when controlling for disease severity and baseline
functional status.17 The loss of independent functioning
during hospitalization is associated with serious sequelae,
including prolonged hospital stay, nursing home place-
ment, and mortality. Functional measures are strong pre-
dictors of mortality and contribute prognostic ability
beyond that obtained with combined measures of disease
comorbidity, severity, disease staging, and diagnosis-
related groups.18 Three independent risk factors—impair-
ment in the patient’s performance of instrumental
activities of daily living (IADL), cognitive impairment,
and depressive symptoms—predict subsequent mortality
in elderly patients adjusted for disease burden and 
severity.18

The conceptual basis for functional decline is shown in
Figure 13.1.19 The cause of functional decline is complex
and involves the interaction of aging, hospitalization,
and comorbid illness. Physiologic impairments, multiple
comorbid conditions, impaired homeostatic reserves, and
elements of hospitalization interact to predispose the

patient to functional decline. The physical features of the
hospital may render it a “hostile environment,” struc-
tured to meet the needs of professional caregivers rather
than patients.19 Hospitalization is often perceived as
depersonalizing, and patients may be subjected to bed
rest, undernutrition or starvation, and adverse events
resulting from medications and diagnostic or therapeutic
procedures. These elements can interact with depressed
mood, negative expectations, and physical impairments to
result in a dysfunctional older person. Identification of
patients at risk for functional decline begins with the
recognition of predisposing factors, as accomplished by a
comprehensive geriatric assessment conducted by nurses,
physicians, or other health professionals.

Iatrogenic Illness

Iatrogenic illness is any illness that results from a diag-
nostic procedure or therapeutic intervention and is not a
natural consequence of the patient’s disease.20 Iatrogen-
esis is often categorized as illness that results from 
medications, diagnostic and therapeutic procedures,

Figure 13.1. Conceptual basis for functional decline. (From
Palmer RM, Counsell S, Landefeld CS,19 by permission of 
W.B. Saunders Company.)



nosocomial infections, or environmental hazards.21

Adverse drug events are the most commonly cited iatro-
genic illness in hospitalized patients and are associated
with significantly prolonged length of stay, higher costs of
care, and increased risk of death. Virtually any class of
medication can cause an adverse event, but antibiotics
and cardiovascular drugs have been most commonly
implicated in studies of hospitalized patients. The
increased risk for adverse drug events is also attributable
to alterations in drug disposition and tissue sensitivity
associated with usual aging and to drug–drug interactions
(see Chapter 7). Nosocomial (hospital-acquired) infec-
tions are common complications of hospitalization.
Common nosocomial infections are those of the urinary
tract, pneumonia, and blood (due to intravascular
catheters). Colonization or infection with resistant or
opportunistic infections may complicate hospitalization.21

Guidelines for the potential prevention of iatrogenic ill-
nesses are shown in Table 13.1.

Medical Errors

Medical errors, which have recently received widespread
attention, also appear to be more common in elderly hos-
pitalized patients. For example, in one study, patients over
age 65 had twice the chance of sustaining injury during
hospitalization as younger patients, with most events
being judged as potentially preventable.22 Concerns over
the reported incidence of medical error led the Institute
of Medicine to release a report advocating dramatic sys-
temwide changes in hospitals to reduce these rates.23

Medical errors can contribute to death or injury of hos-
pitalized patients.
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Table 13.1. Keys to prevention of iatrogenic illness.

Iatrogenic problem Common reasons Keys to prevention

Adverse drug effects Polypharmacy; drug–drug interactions; Rational drug prescribing: review all medications taken before admission;
altered drug disposition and tissue use lower-than-usual maintenance doses when geriatric dose is 
sensitivity with aging unknown; limit the addition of psychoactive drugs; avoid whenever 

possible multiple drugs that inhibit or induce cytochrome P-450 hepatic 
metabolism or are highly albumin bound

Falls/immobility Weakness of leg muscles; postural Assess falls risk at admission (multiple chronic diseases, cognitive
hypotension; deconditioning due to dysfunction, neuromuscular dysfunction, multiple sensory impairments);
prolonged bed rest; cognitive avoid physical restraints; order physical therapy for transfer-dependent 
impairment; sensory impairment and gait-impaired patients; prescribe assistive devices (e.g., canes,.

walkers); modify environment (e.g., add handrails, grab bars to rooms;
prophylactic anticoagulation with unfractionated heparin is warranted 
in immobile patients to prevent deep venous thrombosis

Pressure ulcers Immobility; sustained point pressure Pressure ulcer risk assessment: paresis, cognitive dysfunction,
over bones; excess moisture, friction incontinence, malnutrition; turn immobile patients at least every 2 h;
and shearing forces lubricate skin with cream; correct nutritional deficiencies; order 

pressurized bed mattresses; use patient lifts

Dehydration/ Chronic disease predisposing to protein- Assess nutritional status at admission: low body weight; muscle wasting;
undernutrition calorie malnutrition; poor oral intake low levels of serum albumin, cholesterol, hemoglobin; prescribe and 

due to acute illness; anorexia; monitor daily calorie and fluid intake; obtain dietitian consult; give 
preparation for diagnostic studies intravenous fluids when oral intake is inadequate or prohibited;

consider enteral alimentation or peripheral hyperalimentation when 
oral intake is inadequate or contraindicated

Nosocomial Transmission of resistant/opportunistic Hygienic hand-washing techniques; sterilization of medical equipment;
infection microorganisms by caregivers or narrowing the spectrum of antibiotics when feasible; aspiration 

hardware; use of broad-spectrum precautions in high-risk patients; disinfection of patient’s skin before 
antibiotics that eliminate normal flora; insertion of intravenous or intra-arterial line; urethral catheterization 
instrumentation (e.g., urethral catheters); intermittently rather than continuously when indicated
pulmonary aspiration

Contrast-associated Hypertonic contrast agents given Avoid contrast whenever possible; maintain adequate hydration before 
nephropathy intravenously for diagnostic studies; and after study; avoid giving contrast to patients with underlying 

dehydration; renal disease; myeloma renal diseases, dehydration, multiple myeloma; use noncontrast studies 
(e.g., renal ultrasound rather than intravenous pyelography); consider 
N-acetylcysteine prophylaxis
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Errors leading to adverse drug events are the most
commonly recognized medical error in hospitalized
patients. The use of computerized and other support
systems is advocated to reduce the rate of errors.23 Com-
puterized medical information systems can improve the
quality of patient care. A computerized decision support
program linked to computer-based patient records has
been shown to assist physicians in the use of antimicro-
bial agents and to improve patient care.24 Computer-
assisted decision support programs, using practice
guidelines, can improve antibiotic use, reduce associated
costs, and appear to limit the emergence of antibiotic-
resistant pathogens.25 Hospital information systems can
be programmed to generate alerts in clinical situations
associated with an increased risk for injury resulting 
from adverse drug events.26 A physician computer order
entry system combined with a pharmacist intervention
decreases the rate of nonintercepted serious medication
errors, thereby providing evidence that information
systems can be effective in reducing medical error.27 In
addition, computerized databases enable health profes-
sionals to access relevant laboratory results, diagnostic
studies, and consultation notes, even when they are
outside the hospital.

Geriatric Comorbid Problems

Common geriatric problems often complicate the medical
management of acute illness during hospitalization.

Immobility

Immobility is associated with functional decline, in-
creased risk of nursing home placement after discharge,
medical complications (including deep venous thrombo-
sis, urinary incontinence, pressure sores, joint contrac-
tures, cardiac deconditioning, and muscle weakness), and
fall.28 Cardiac and muscular deconditioning occur within
days of sustained bed rest. Loss of muscle strength is 
proportionally greater in the lower extremities than the
upper extremities. Enforced bed rest and immobility are
abetted by high beds, intravenous lines and catheters, and
both physical and chemical restraints. Physical restraints
include vest, belt, mitten, jacket, wrist, and ankle
restraints. Bed rails, geriatric chairs and wheelchairs,
and full rails are also often classified as mechanical
restraints.29 Restraints are most often used to control
problematic behaviors, prevent disruption of treatment,
and prevent falls, although their effectiveness is not
established.29 Both the Joint Commission on Accredita-
tion of Healthcare Organizations and the Health Care
Financing Administration (HCFA) require hospitals to
have policies and procedures related to physical restraint
of hospitalized patients. Mechanical restraints and drugs
used as restraints should be avoided unless they are 

medically necessary and less restrictive measures have
been deemed ineffective.

To enhance patient mobility, physical therapy or
graded exercises should be prescribed on the first hospi-
tal day, particularly for bedbound and severely decondi-
tioned patients.28 Exercises should also be prescribed for
patients admitted for acute or elective surgery to speed
the process of recovery and rehabilitation from the oper-
ation. For patients with impaired independence in gait or
bed transfers, physical therapy consultation and bedside
therapy should be considered. Exercises should include
passive and active range of motion exercises to enhance
flexibility, low-intensity resistive exercises of the lower
extremities, and assisted ambulation. Ideally, patients
should be allowed free movement to reduce the risk of
physical deconditioning, postural hypotension, venous
thrombosis, and joint contractures. Patients often need
encouragement to sit up or to get out of bed even when
they prefer bed rest.28

Undernutrition

Undernutrition and frank protein-energy malnutrition
are common in hospitalized older patients. The impor-
tance of undernutrition is underscored by prospective
studies that link protein-energy malnutrition evident at
admission to increased hospital and posthospital mortal-
ity. In one study, the prevalence of malnutrition at admis-
sion was 30% in male and 41% in female patients 70
years of age or older.30 In-hospital mortality was associ-
ated with low serum albumin and prealbumin levels and
decreased midarm circumference and triceps skin fold
thickness.30 A prospective cohort study found that 20%
of elderly patients consumed an average daily in-
hospital nutrient intake of less than 50% of their calcu-
lated maintenance energy requirements.31 These patients
had lower discharge levels of total cholesterol and
albumin and prealbumin concentrations and a higher rate
of in-hospital mortality.31 Patients often had orders for
nothing by mouth, and canned supplements often were
not consumed.

Malnutrition is suspected in patients with a history of
weight loss of 5% to 10% of their body weight over a 6-
month period and physical signs of malnutrition such as
muscle wasting. The laboratory evaluation of malnutri-
tion is confounded by the effects of inflammation and
chronic diseases, associated with the elaboration of
cytokines and interleukins, that reduce the serum levels
of nutritional markers.32

The subjective global assessment (SGA), a validated
measure of nutritional status based on medical history
and physical examination findings, accurately classifies
patients as severely, moderately, or well nourished.33 The
SGA combines elements of the patient’s nutrition history
(weight loss in previous 6 months) and physical exami-



nation (e.g., muscle wasting) to generate a subjective
impression of nutritional status.33 In a study controlling
for acute illness severity, comorbidity, and functional
status, severely malnourished patients as determined by
the SGI had poorer outcomes of hospitalization. They
were more likely than well-nourished patients to die
within 1 year of discharge; to be dependent in activities
of daily living 3 months after discharge; and to spend time
in a nursing home during the year after discharge.33

Acutely ill patients have greater nutritional require-
ments than well elderly patients. Nutritional consultation
is warranted for patients at risk for malnutrition. Oral
and enteral alimentation, with a high-protein and calorie-
dense diet, are the preferred routes of nutrition. Nutri-
tional supplements have benefits based on studies of
elderly patients with femoral neck fractures or chest
infections.34,35 Food and fluids should be prescribed and
monitored daily. Patients at risk for aspiration should be
formally evaluated by speech therapist or by a modified
barium swallow.36 For patients with dysphagia for liquids,
a pureed diet or thickened liquids may restore their
ability to safely swallow and to obtain sufficient calories
and hydration. Patients with severe oropharyngeal dys-
phagia or significant risk of aspiration may require
enteral or parenteral alimentation. The placement of a
nasoenteric tube should be consider for a brief duration,
with the consent of patient and family for patients with
malnutrition and dysphagia. Parenteral alimentation is
indicated when there is a contraindication to enteral 
alimentation. If the patient’s dysphagia is severe and
unlikely to resolve in the near future, a percutaneous
endoscopic gastrostomy tube may be warranted. Active
patient and family participation, however, is needed in
making the decision to use a feeding tube, with consider-
ation given to the balance between potential benefits,
burdens, and limitations in patients with severe irre-
versible illnesses.37

Delirium

Delirium, an acute disorder of attention and cognition,
occurs in 20% to 30% of elderly patients admitted with
an acute medical diagnosis. Risk factors for incident
delirium in hospitalized elderly patients include baseline
dementia, severe underlying illness, sensory impairment,
and dehydration.38 Delirium may be precipitated by
processes of hospital care, including immobilization of
the patient, use of an indwelling bladder catheter, use 
of physical restraints, dehydration, malnutrition, iatro-
genic complications, and psychosocial factors.39 Delirium
prolongs hospital length of stay, increases costs of care,
and increases the risk of nursing home placement or
death.40 Delirium can be detected through repeated
observations of patients at the bedside and through 
application of screening instruments and scales. The 

prevention and treatment of delirium are discussed in
Chapter 77.

Depression

Depressive symptoms are present in 20% to 25% of med-
ically ill elderly patients in hospital.14 Depression may 
be difficult to diagnose in patients with critical illnesses
or cognitive impairment. Depression may be suspected 
in patients who appear withdrawn, uncooperative, and
intermittently agitated or have a history of functional
decline, social withdrawal, and weight loss. Detection for
depression is easily performed and aided by screening
instruments. Therapy of patients with depression includes
environmental, psychosocial, and pharmacologic inter-
ventions (see Chapter 80). Environmental changes (for
example, a brighter room), physical and occupational
therapy, increased frequency of family visits, and psycho-
logical counseling may be of immediate benefit to the
depressed patient.

Comprehensive Discharge Planning

Comprehensive discharge planning begins on the day of
hospitalization. The process of discharge planning often
requires an interdisciplinary team, case manager, or
advanced practice nurse.41,42 The objectives of compre-
hensive discharge planning are to identify patients at risk
of nursing home placement related to nonmedical issues
including inadequate social support network or cognitive
impairment; to estimate the patient’s hospital length of
stay; and to identify the need for functional assistance or
formal supports at home. Patients and their families may
be educated about diagnosis, prognosis, and the need for
medications, home safety following discharge, and plans
to coordinate posthospital care with physicians and other
health professionals.

A “functional trajectory” projects the patient’s dis-
charge functional status and disposition from hospital43

(Fig. 13.2). The functional trajectory assesses the patient’s
current ability to perform activities of daily living, mobil-
ity, cognition, affect, and nutritional status. This infor-
mation is contrasted to the patient’s baseline functional
status before the acute illness and hospitalization. This
review includes the patient’s performance of both basic
and instrumental ADL, living situation, and the patient’s
informal and formal support network.43 The functional
trajectory predicts nursing home placement in patients
with a decline from baseline to admission in their activi-
ties of daily living.44 Patient-centered interventions, com-
monly physical therapy, occupational therapy, medication
review, and nutritional support, are implemented as
required to achieve the anticipated discharge status and
disposition.11,43,45
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Most medically ill older patients return home after hos-
pitalization, but some patients will require rehabilitation,
short-term nursing home care or care at other alternate
sites, or home care skilled nursing services (Table 13.2).
Patients with a self-limited illness who are able to
perform daily activities independently may return to
home without the need for formal services. Some patients
will benefit from short-term skilled nursing care or other
restorative services to assess, treat, or monitor new
medical problems. Subacute care units or inpatient reha-
bilitation hospitals are appropriate options for patients
with categorical illnesses, such as hip fracture or stroke,
and for patients who require extensive physical therapy
and skilled nursing services before their return home.46

Home health care is warranted when patients or their
families prefer to receive restorative services in the home
rather than the subacute care or skilled nursing unit.
However, for patients who are dependent in basic ADL,
have limited rehabilitative potential, or lack adequate
informal supports at home, placement in a long-term 
care facility may be warranted. Alternatives to hospital-
ization may include home care for patients with acute but
nonlife-threatening illnesses, hospice or palliative care
for patients with terminal illness, or direct admissions to
a skilled nursing facility for patients who have managed
care insurance. Discharge planning that is conducted by
Advance Practice Nurses reduces the risk of hospital
readmission of patients who are discharged to home.41,42

Patients should not be discharged from the hospital 
if there is evidence of clinical instability. Signs of in-
stability on the day preceding the planned discharge
include (1) a new finding of incontinence, chest pain,
dyspnea, delirium, tachycardia, or hypotension; (2) tem-
perature above 38.3°C; or (3) diastolic blood pressure of 
105 mmHg or more.47 Elderly patients who are sent home
in an unstable condition have twice the risk of mortality
30 days after hospitalization compared with those whose
condition is stable.

Patient Values and Comfort

The personal values and priorities of patients and the
wishes of their families should be addressed early in the
course of hospitalization. Hospitals are required to ascer-
tain whether patients have Advance Directives. The
patient’s Advance Directive should be reviewed with the
appropriate family member or power of attorney for
health care throughout the hospitalization. A review 
of the objectives of hospitalization, the diagnostic 
evaluation, and probable outcome should be discussed
early in hospitalization. Periodic conferences with the
patient and family will serve to update them about the
patient’s diagnosis, prognosis, length of stay, and proba-
ble disposition.

The value of knowing the patient’s values becomes
most evident when considering the use of potentially
futile but life-extending interventions. One study of
health values in very old hospitalized patients revealed
that most patients were unwilling to trade much time to
live for excellent health.48 Discussions with the patient
may revolve around end-of-life care, including car-
diopulmonary resuscitation, intensive care, or nutritional
support in the event of acute or end-stage illness.

Although palliative care is often the most appropriate
approach for patients with incurable illness, very few
elderly patients with incurable illness receive palliative
interventions at the end of life.49 In a prospective study,
most elderly and seriously ill patients died in acute 
hospitals and had pain or other troubling symptoms.50

Spirituality may be an important predictor of hospital
prognosis. In one prospective study of patients aged 60
years and older admitted with depressive symptoms to a
medical unit, greater intrinsic religiosity independently
predicted shorter time to remission; depressed patients
with higher intrinsic religiosity scores had more rapid
remissions than patients with lower scores.51

Figure 13.2. The functional trajectory. (From Palmer RM,43 by permission of Marcel Dekker, Inc.)



Personal comfort should be addressed throughout hos-
pitalization. Privacy and quiet at night are important.
Family members should be encouraged to visit patients.
A normal bowel and bladder regimen is maintained with
a toileting schedule, a bedside commode, or urinal for
men. Fiber supplements or hyperosmolar laxatives are
helpful to prevent fecal impaction in immobilized
patients or those taking opiates or anticholinergic agents.

Controlled Clinical Trials Designed to
Improve Outcomes of Hospitalization

Models of care designed to enhance patient functioning
during hospitalization or immediately postdischarge have
emerged in the past decade (Table 13.3). Early studies of

hospitalized patients supported the value of comprehen-
sive geriatric assessment when linked to direct care of
selected patients.52–54 They demonstrated that geriatric
assessment units might be effective for carefully targeted
patients. Subsequent clinical trials have been nurse
directed or employed the interventions of geriatric con-
sultation and acute care units. The usual objectives of the
studies are to improve functional outcomes of hospital-
ization, reduce hospital lengths of stay, prevent nursing
home admissions, or prevent rehospitalization.

The Acute Care of Elders (ACE) Unit intervention
includes four main components: a prepared environment
to foster patient self-care; patient-centered care, includ-
ing guidelines for maintaining or restoring patient func-
tioning; interdisciplinary team rounds; and discharge
planning and medical care review.11,43,45 ACE Units have
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Table 13.2. Discharge disposition of hospitalized patients.

Usual
Patient source of

Disposition site characteristics payment Example Comments

Home without Independent in ADL, self- Self Cellulitis; acute Most older patients admitted to hospital from
formal (paid) limited acute illness; stable gastroenteritis; home return to independent living; greater
support services chronic disease; adequate atrial arrhythmia family support often needed for a short time

informal (family) supports

Home with Recovering independence in Medicare, New medications Home care needs identified early in
formal support ADL, or return to stable third party (e.g., insulin hospitalization through process of
services baseline; good informal instructions); comprehensive discharge planning; skilled

supports; skilled nursing pressure ulcer; services covered by Medicare for finite time;
care or physical therapy intravenous “custodial” services not included; need to
needed antibiotics; monitor for family caregiver strain or elder

gastrostomy tube mistreatment

Subacute care/ Dependence in ADL or Medicare, Postoperative Often a fine line between patients going to
skilled nursing ambulation preventing third party patients; rehabilitation hospital, subacute care unit, or
unit discharge to home; home intravenous home with formal support services; growth of

supports adequate for antibiotics; heart subacute care is related to the greater severity
chronic care, but not failure and of illness of hospitalized patients and
subacute; skilled nursing deconditioning increasing tendency to discharge patients
care or physical therapy “quicker and sicker”; short-term (<2 months)
needed; patient too impaired placement is typical
for rehabilitation hospital

Long-term Dependent in ADL; unable Self, Dementia; end- Most often needed when informal (family)
care (intermediate to return to independent Medicaid stage lung or heart supports are inadequate or the costs of home
care) facility living; ineligible for disease care are prohibitive

subacute or rehabilitative
services; inadequate
informal home supports
(e.g., lives alone)

Hospice Patients with terminal Medicare, Metastatic cancer; Provides comfort measures in home (or
(palliative care) illness (prognosis £6 third party terminal heart inpatient unit); palliative, not “curative”

months) failure interventions covered; provided in hospital,
home, or long-term care facility

Rehabilitation Categorical illness; likely Medicare, Hip fracture; Eligible patients must be able to participate in
hospital improvement in ADL or third party stroke physical therapy ≥3 h/day and demonstrate 

ambulation; good home potential for improvement in
(informal) supports ADL/ambulation
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Table 13.3. Controlled clinical trials to improve outcomes of hospitalization.

Primary outcome
Study Design Patients Setting Intervention measures Results NNT

Inouye et al. Stratified N = 216; age General Geriatric care program: Incidence of No benefit by stratified 4 by matched
199356 and matched ≥70 years, medicine wards: Geriatric CNS functional decline analysis: RR = 0.64 analysis

cohort targeted two intervention, Geriatric resource nurse (net loss of 1 or (95% CI, 0.43–0.96)
analysis conditions three control; Geriatricians on one ward more basic ADL) by matched analysis

university Daily surveillance of from baseline to (targeted conditions)
teaching hospital Frail patients  discharge

Weekly rounds

Thomas et al. Randomized N = 132 General medical Comprehensive geriatric Mortality at 6 6-month mortality 7 to prevent
199363 clinical trial (analysis on and surgical assessment by months significantly decreased one death

N = 120) age wards at interdisciplinary team (p = 0.01); hospital
≥70 years nonacademic consultation readmissions decreased

community (p = 0.02); no significant
hospital differences in

functional status

Winograd et Randomized N = 197; age Medical and Comprehensive geriatric Differences in basic No differences in ADL, N/A
al. 199360 clinical trial ≥65 years; surgical services assessment by and instrumental or morale, at discharge

targeted at a Veterans interdisciplinary team ADL, morale, and or follow-up for 1 year;
conditions Affairs teaching consultation; limited cognition at cognition better at 1
(frailty) hospital direct patient care; limited discharge and 1 year year follow-up

in-service education

Landefeld et Randomized N = 651; age General Acute care of elders Change in 1 or ACE improved 6 to prevent
al. 199511 clinical trial ≥70 years medicine wards: (ACE): more of 5 ADL performance of ADL loss of 1 or

one intervention; Prepared environment between admission (p = 0.009); nursing more ADL;
university Patient-centered care and discharge home discharges 15 to prevent
teaching hospital Planning for discharge decreased (p = -0.01) first-time

Medical care review nursing home
discharge

Reuben Randomized N = 2553; age General Comprehensive geriatric One-year mortality No differences in N/A
et al. 199559 clinical trial ≥65 years; medicine wards, assessment by an 1-year survival; no

targeted four staff-model interdisciplinary team differences in
conditions HMO hospitals (social worker, nurse functional status at 3

practitioner, geriatrician) and 12 months
after hospital admission;
daily team conferences;
minor changes in therapy
made by geriatrician
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Rich et al. Randomized N = 282; age General Intensive education about Survival without No differences in 90- 10 to prevent
199564 clinical trial ≥70 years; medicine wards, CHF by cardiovascular readmission for 90 day survival (p = 0.09); survival

congestive community research nurse; dietary days decrease in hospital without
heart failure, teaching hospital instruction by dietitian; readmissions (p = 0.02) readmission;
risk factors social service consultation; and CHF readmissions 8 to prevent
for readmission geriatric cardiologist (p = 0.04); higher quality ≥1 readmission;

recommendations; home of life; lower costs 5 to prevent
care visits; telephone calls readmission

for CHF

SUPPORT Phase II: Age ≥18 General medical Physicians given The timing of No significant N/A
Principal randomized years wards and estimates of 6-month written DNR orders; differences in median
Investigators clinical trial (median intensive care survival, outcomes of patient–physician time to DNR order,
199565 age = 65); units; five CPR and 2-month agreement on DNR DNR agreement,

advanced university or functional disability; preferences; days undesirable state, or
states of ≥1 community elicit/document patient/ spent in ICU resource use. No
defined teaching family preferences and comatose or on improvement in level 
illnesses hospitals understanding of disease mechanical of reported pain

prognosis and treatment ventilation before
death; pain
frequency and
severity; hospital
resources used

Siu et al. Randomized N = 354; Medical and Geriatric assessment and Nursing home No differences in N/A
199661 clinical trial age ≥65 surgical services; limited examination before admission, hospital survival, hospital

years; university discharge by nurse readmission, readmission or nursing
unstable teaching hospital practitioner; home visits mortality at 30 and home placement by 60
medical 1–3 days after discharge 60 days after days; no benefits on
problems, by NP; home evaluations discharge functional status
recent by health professionals;
functional interdisciplinary team
decline or meetings;
geriatric recommendations to
problems primary physicians

Ronning et Quasi- N = 570 General medical Stroke Unit: Death, long-term No significant N/A
al. 199858 randomized (analysis on ward on stroke Standardized neurologic care placement, ADL, differences in death

clinical trial 550); age unit; and laboratory after 7 months (OR = 0.87, 95% CI,
≥60 years; Scandinavian examination aspirin 0.59–1.28); or long-
acute stroke community multidisciplinary stroke term care

hospital team
(Continued)
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Table 13.3. Continued

Primary outcome
Study Design Patients Setting Intervention measures Results NNT

Inouye et al. Controlled N = 852; age General medical Elder Life Program, Delirium incidence First episode (incident) 20 to prevent
199957 trial, ≥70 years; wards; one targeted at six risk factors of delirium reduced a first case of

individual risk factors intervention, two for delirium: (OR = 0.60, 95% CI, delirium
matching for delirium control; Cognitive impairment 0.39–0.92); total days of
strategy university Sleep deprivation delirium decreased

teaching hospital Immobility (p = 0.02); no difference
Visual impairment in delirium severity
Hearing impairment
Dehydration

Interdisciplinary team

Naylor et al. Randomized N-363; age Medical and Comprehensive discharge Time to first Time to first 6 to prevent 1
199942 clinical trial ≥65 years; surgical services; planning and home hospital readmission was readmission

selected one university and follow-up for 4 weeks by readmission, 24 significantly increased in 24 weeks
common one community advanced practice nurse weeks after (p £ 0.001);
diagnoses, teaching hospital discharge readmissions decreased
risk factors (p £ 0.001); fewer
for poor hospital days per
postdischarge patient (p < 0.001)
outcomes

Counsell et Randomized N = 1531; age General ACE Unit: Change in one or No significant 18 to prevent
al. 200055 clinical trial ≥70 years medicine wards; Prepared environment more of 5 ADL difference in ADL either ADL

one intervention; Patient-centered care from 2 weeks (p = 0.33 by intent to decline or NH
community Planning for discharge preadmission to treat, 0.07 per placement
teaching hospital Medical care review discharge protocol); decreased

composite outcome of
ADL decline or NH
placement (p = 0.027)

NH, nursing home; NP, nurse practioner; ADL, activities of daily living; NNT, number needed to treat.



shown the potential to reduce the incidence of functional
decline in older patients, the length of hospital stay, and
the risk of nursing home admission from hospital.11,43,55

In the Geriatric Care Program, a gerontologic clinical
nurse specialist working with trained resource nurses
focuses nursing care on patients at high risk for functional
decline.56 The intervention includes identification and
monitoring of frail older patients, twice-weekly rounds of
a multidisciplinary “Geriatic Care Team,” and a nursing-
centered educational program. In a clinical trial, when
patients were matched on number of target conditions
and risks for functional decline at baseline, the interven-
tion resulted in a significant beneficial effect with a reduc-
tion in functional decline.56

In the Elder Life Program, patients at risk for incident
delirium are identified shortly after hospital admission,
using the Confusion Assessment Method.57 An array 
of protocols targeted at specific risk factors serve to 
optimize cognitive function (reorientation, therapeutic 
activities), prevent sleep deprivation (relaxation, noise
reduction), avoid immobility (ambulation, exercises),
improve vision (visual aids, illumination), improve
hearing (hearing devices), and treat dehydration (volume
repletion). A clinical trial of intervention protocols tar-
geted at risk factors for delirium resulted in a 40% reduc-
tion in the incidence of delirium but had no significant
effect on the severity of delirium or on recurrence rates.57

Several studies demonstrate the effectiveness of spe-
cially trained nurses to coordinate discharge planning
and reduce the rate of hospital readmissions of at-risk
elderly patients. In one clinical trial, an advanced prac-
tice nurse-centered discharge planning and home care
intervention for at-risk hospitalized elders reduced read-
missions, lengthened the time between discharge and
readmission, and decreased the costs of providing health
care.42

Stroke units appear to reduce rates of patient mortal-
ity, institutionalization, and functional dependency in
comparison to general medical wards, although long-term
benefits are less evident.58 The stroke unit interdiscipli-
nary team, including the patient’s physician, social
worker, physical and occupational therapist, speech 
therapist, and neurologist, uses a systematic approach to
enhance patient recovery after admission and to begin
diagnostic and rehabilitative services.

In general, comprehensive geriatric assessment per-
formed by consultation teams fails to improve functional
outcomes of hospitalization.54, 59–61 However, a recent clin-
ical trial found that comprehensive assessment on a geri-
atric unit reduced hospital length of stay for patents with
acute and subacute illnesses.62

These studies in perspective offer hope that the
adverse consequences of hospitalization can be attenu-
ated through comprehensive assessment, special units,
and comprehensive discharge planning.
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attitudes explain the finding of greater pessimism in older
persons compared with those middle-aged, even when
health status was factored in.4

Underreporting of symptoms is a common theme in dis-
cussions of illness behavior of older persons. First reported
in the 1950s by Scottish geriatricians who screened older
individuals and discovered surprising numbers of unrec-
ognized disorders,8,9 underreporting has been documented
repeatedly. Major burdens of unreported and thus undiag-
nosed and untreated medical conditions were detected in
these investigations. The British studies are doubly note-
worthy. First, all patients were served by the National
Health Service, which appeared to have requisite features
for satisfactory geriatric care. All enrollees had a desig-
nated primary care community physician, who received 
an annual sum to provide care at no cost to the patient.
Second,the problems identified were common and usually
treatable diseases9; congestive heart failure, correctable
hearing and vision deficits, tuberculosis, incontinence,
anemia,bronchitis,claudication,cancers,malnutrition,dia-
betes, immobility, oral disease preventing eating, demen-
tia, and depression were frequent.

Shanas reported that 90% of community-dwelling
persons had symptoms in the previous 30 days, but 
only 30% had consulted their physicians about them.10

When relatives were questioned about their older fam-
ily members, one-third responded that medical care was
insufficient; they further thought that their elderly rela-
tives attributed most of their symptoms to aging, not
disease. Brody also demonstrated minimizing of prob-
lems11; of 20 potentially Serious symptoms (e.g., chest
pain, bleeding, shortness of breath, ankle swelling,
unsteady on feet), only a slight majority were reported at
all, and most of the reports were to a family member
rather than a health professional. Explanations were “no
big deal; nobody cares; nothing can be done about it” or
“don’t want to bother people.”

Considerable underreporting was also seen among
people with chronic diseases. More than half of chroni-

Impact of Aging on Disease

Health and Disease Behavior in Older Adults

Health and disease behavior in older adults refers both
to differences in the way diseases behave when occurring
in older persons and to differences in the way older
persons behave when afflicted with disease.1 Behavior is
the summation of social, cultural, psychologic, and clini-
cal influences. Perceived severity of illness, the impact of
disease on everyday function, denial, and local resources
for help all play into behavior.2,3

Although self-perception of health is heavily influenced
by an individual’s disease burden and its current activity,
norms and expectations concerning health in the group
against which one measures health and dependence also
can be powerful determinants of perceived health.4 A
robust 80-year-old widow, independent in a community
of active and energetic retired persons, self-sufficient 
in ADL (activities of daily living), IADL (instrumental
ADLs), and executive functions, is likely to perceive dif-
ficulty walking or remembering which of the 20 identical
entrance doors on the street is hers far more seriously
than is her cousin living in a nursing home.

Aging is associated with a decline in expectation of
healthiness. Those over age 65 generally give more 
positive evaluations of their healthiness in the face of
increasing burden of disease and disability.5,6 The older
the person, the more likely they are to report very good
health status.7 However, overestimating healthiness (also
called normalization) often results in explaining away
symptoms or problems as caused by minor illnesses or
even by external events. In either case, late recognition
and delayed intervention are the usual outcome. Previ-
ous neglect of symptoms by health care professionals is
also likely to teach older patients that frailty and loss of
independence are normal and to be expected with aging;
again, late detection and intervention are likely, resulting
in high cost and discouraging outcomes. Perhaps these
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cally ill individuals who were surveyed in one study failed
to report at least one disease. “Number of diseases” and
age were notable factors that independently accounted
for this problem.12 In another survey of community-
dwelling elderly people, the independent influence of age
on reporting chronic diseases was again demonstrated.
Older people tend to inaccurately report cardiac disease,
arthritis, and stroke.13

Among patients seen in the emergency room for chest
pain due to cardiac ischemia, elderly patients were more
likely to wait more than 6 h before going to the emer-
gency room, even though more than half of them had
documented coronary artery disease. Among elderly
(70–80 years old) and very elderly patients (>80 years
old) whose chest pain represented acute myocardial
infarction, hospital mortality was double and triple,
respectively, when compared to that in younger patients
(<70 years old).14

Morgan et al.15 emphasized the need for increased
health education in older people. Morgan reported that
many symptoms classically associated with common 
diseases were often considered by community-dwelling
elderly to be normal for old people. Some important
symptoms, such as blackouts or paralysis of a limb, were
understandably not considered to be normal. However,
although nonspecific symptoms of psychiatric distur-
bances were also frequently considered not normal, they
were not considered to represent disease. Whether a
doctor would be consulted was often, but not always,
related to whether a symptom was thought to represent
a disease.15

In addition to provider-related reasons, failure by older
persons to recognize symptoms as abnormal may help
explain why depression is frequently underreported and
undertreated.16 Undetected depression in older persons
assumes more importance, because it has been shown
that, compared with younger suicide cases, older suicides
planned more carefully the fatal suicide attempt, and they
were more secretive about their intent.17 Even among
patients meeting full criteria for major depression,
aging is associated with a sharp decrease in self-reported
depressive symptoms, as measured by the Beck Depres-
sion Inventory.18 In fact, among older adults, depression
is commonly underdiagnosed and undertreated.19 As a
result, clinicians should be cautious in using screening
instruments (e.g., Geriatric Depression Scale) or accept-
ing self-report data when trying to exclude depression.

Although the oldest subjects had the highest levels of
health-promoting behavior, they were also least likely to
take action in response to symptoms of serious illness.20

In one study, older patients with community-acquired
pneumonia reported respiratory and nonrespiratory
symptoms less commonly than younger patients, even
after controlling for increased comorbidity and severity
of illness.21 Older persons most often attributed symp-

toms to aging and reacted to those symptoms by (1)
waiting and watching, (2) accepting symptoms, (3)
denying danger, or (4) delaying or rejecting medical care.
Although underreporting of symptoms by older persons
has been identified as a common illness behavior with
dangerous consequences, many clinicians have an image
of older patients with infinite complaints whose investi-
gation lead nowhere. As with many “old saws” about
older persons, the stereotypical image of hypochondria-
cal older patients could not be documented.22 Instead, it
appears that hypochondriasis is less common among
older people than among the middle-aged. In addition,
among nonhypochondriacal patients, complaints in older
adults are more often “validated” by the identification of
disease than in younger persons.23

The riskiness of underreporting of symptoms by older
patients is obvious; late identification of disease leads to
late initiation of treatment, usually after substantial mor-
bidity associated with advanced pathology has already
occurred and caused major functional losses. Rehabilita-
tion to independence from these losses is difficult; per-
manent dependence in spite of “successful” treatment
may occur. The message to clinicians is clear: aggressive
case-finding and surveillance of at-risk older persons is
necessary to prevent perpetuation of the discouraging
and expensive pattern of late discovery of disease re-
sulting from insufficient symptom reporting by older
patients.24 This aggressive approach must include the
patient, and family when appropriate, in the decision
process when surveillance uncovers the need for more
intensive investigation and intervention. It may be that
underreporting is a cohort phenomenon, likely to abate
as contemporary generations of Americans age, aware of
the benefits of medical intervention and having height-
ened consciousness of wellness. For the present, clinicians
should expect symptom underreporting by their older
patients.

The Role of Cultural Diversity

Cultural beliefs and factors exert important influences on
provision of medical care to older adults. Social supports,
perceptions of wellness or illness, and health expectations
are all influenced by one’s cultural beliefs. Use of alter-
native and nontraditional therapies may also be cul-
turally based and must be considered when providing
medical care. Recent data suggest that African-American
and Hispanic women use complementary and alternative
medicine for a wide range of health conditions.25 Social
supports that may affect health care utilization and use
of long-term care can be influenced by culture and 
tradition, which vary greatly among different ethnic and
socioeconomic groups. Accordingly, appreciating the in-
fluence of cultural diversity and beliefs on health and



health care demands that physicians and other providers
understand diversity and its relationship to care.26

Goldstein and Griswold27 point out that the challenge
to acquire competence and sensitivity in dealing with
patients of diverse cultures is especially important for
health professionals in gateway cities, in urban commu-
nities along the U.S. border, and in rural areas with
migrant workers or Native Americans. The broad 
categories commonly used to define ethnic minorities—
African-Americans, American and Alaskan Natives,
Asian-Americans, and Hispanics—do not capture the
wide array of cultural differences that can affect defini-
tion of illness and selection of treatment. It is important
to view elders with multicultural sensitivity and to under-
stand that there may be great heterogeneity within cul-
tural or ethnic groups.27 Clinicians should always consider
the epidemiology of diseases in various cultures, the
acculturation process, and the potential for misdiagnosis
resulting from cultural differences. Another unique 
challenge is presented by the care of persons who have
come to the United States in late life, often to join sons
and daughters who previously emigrated.27 Continuing
research is addressing these issues.

Multiple Pathology

Multiple pathology, or concurrence of diseases, is com-
mon among older persons. An early Scottish study of
community-dwelling persons over age 65 reported 3.5
major problems per person9; for those being admitted to
hospitals, 6 disorders were documented per patient.28

Multiple pathology poses multiple risks to older
patients and their physicians.29 The first hazard is that
active medical problems frequently interact with one
another to the detriment of the patient—disease–disease
interactions. The more frail and delicately compensated
the patient, the more quickly unattended disease pro-
duces major functional losses; these can be permanent in
spite of subsequent detection and treatment.

Illustrative is the story of a 70-year-old community-
dwelling widow who walks slowly and limps because of
left knee pain, who chews incompletely because of gum
pain, who sees poorly, and who has urinary urgency and
“a touch of diabetes.” She develops lethargy and fever
over several days, and oral intake declines; one night, on
her way to the bathroom to urinate, she is incontinent of
a large volume of urine. Stepping into the puddle, she
slips, falls backward onto her right greater trochanter, and
sustains a hip fracture. In the hospital, preoperative 
evaluation identifies hyperosmolar dehydration resulting
from out-of-control diabetes and right intertrochanteric
hip fracture. Bacteremia is discovered; it and fever are
attributed to periodontal abscess. Treatment is initiated
for all these conditions and, on the 5th day, the hip frac-
ture is successfully repaired with a compression screw.

That night, she develops atrial fibrillation; evaluation
reveals transmural myocardial infarction. Over the next
5 days, although hemodynamically stable, she is in and
out of atrial fibrillation; she is found hemiplegic and
aphasic on the 6th postoperative day. Evaluation reveals
mural thrombus and left ventricular clot. After a 2-week
hospitalization, she is discharged to a nursing home,
doubly incontinent, confused, aphasic, and requiring total
nursing care.

Her prefracture problem list of (1) degenerative
osteoarthritis of the knee causing slow gait, (2) atrophic
vaginitis causing urinary urgency, (3) osteoporosis, (4)
cataracts, (5) periodontal disease, (6) type II diabetes
mellitus, and (6) coronary insufficiency had never been
assembled or considered by her physician, who thought
of her as a “delightful old dear.” Her root caries and gin-
givitis had never been treated, nor had her difficulty with
chewing been considered as a risk factor for dehydration.
Her gait had not been evaluated, either for primary
treatment of the underlying arthritis nor for support with
a walking aid. Her cataracts had not been considered, nor
had her vaginitis been identified or treated with estrogens
for comfort or reduction of urinary urgency; her osteo-
porosis had not been addressed. Late detection of treat-
able problems whose neglect and interaction have led to
functional decline is common in older patients and can
be one of the few discouraging features of geriatric care.
Preventive dental and medical care could have avoided
the sepsis, worsening of diabetes, fall, hip fracture, post-
operative heart attack, stroke, and loss of independent
living.

A second risk is that unidentified multiple pathologies
can interact with diagnostic studies or treatment under-
taken to manage a diagnosed problem and produce 
iatrogenic harm, or disease–treatment interaction. An 
82-year-old man with coronary heart disease and im-
paired systolic function presents to an urgi-center for
shortness of breath; treatment is begun with furose-
mide and digoxin, resulting in reduced symptoms and
improved physical findings. Diabetes mellitus (type II,
diet-controlled), prostatism, and early Parkinsonian 
gait are not considered. Dehydration is precipitated by
furosemide and exacerbated by poor oral intake result-
ing when his already loose upper denture falls out and
breaks. The intense diuresis also results in urinary reten-
tion with overflow incontinence. Blood sugar rises and
further exacerbates dehydration. Now confused, drib-
bling urine, and unsteady, he falls, hits his head on the
toilet, and sustains a subdural hematoma. The clinical
outcome is dismal; no longer able to walk, confused, and
afflicted with three pressure sores and a urethral catheter,
he requires permanent nursing home residence. Ignoring
his (1) poorly fitting dentures, (2) diabetes, (3) prostatism,
and (4) gait difficulty has transformed a well-intentioned
intervention into an iatrogenic catastrophe.
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Functional Loss

Functional loss is a final common pathway for most clin-
ical problems in older persons, especially in persons over
age 75.30 Additionally, it may be the only sign or symptom
of important underlying disease when more specific and
typical symptoms of a particular disease are absent. Func-
tional impairment means decreased ability to meet one’s
own needs and is easily measured by assessing activities
of daily living (ADL) and instrumental activities of daily
living (IADL). In addition, objective assessments of 
cognition and behavior and of social, economic, and 
emotional state are required to document health-related
function of older persons31–35 (see Chapter 17). A sys-
tematic literature review36 identified risk factors highly
correlate with functional decline, including cognitive
impairment, depression, comorbidity/disease burden, in-
creased and decreased body mass index, lower extrem-
ity functional limitation, low frequency of social contacts,
low level of physical activity, no alcohol use compared to
moderate use, poor self-perceived health, smoking, and
vision impairment. Among the very old (85 years and
older), impaired functioning and cognition predict 
institutionalization.6

Presentation of illness in older persons less often is a
single, specific symptom or sign, which in younger
patients, announces the organ with pathology. Older
persons often present with nonspecific problems that 
are in fact functional deficits.29,37 Stopping eating and
drinking, or the new onset of falls, confusion, lethargy,
dizziness, or incontinence in older patients may be the
primary or sole manifestation of diseases with classic
signs and symptoms in the young (e.g., pneumonia,
myocardial infarction, pulmonary embolus, alcoholism or
myxedema). These deficits have been named geriatric
syndromes; they devastate independence without pro-
ducing obvious or typical indications of disease. Geriatric
syndromes may be defined as a set of lost specific func-
tional capacities potentially caused by a multiplicity of
pathologies in multiple organ systems. For example,
dizziness among community-dwelling elderly people was
shown to be associated with seven characteristics: anx-
iety; depressive symptoms; impaired hearing; use of 
five or more medications; postural hypotension; impaired
balance, and past myocardial infarction.38 Comprehen-
sive evaluation is usually required to identify and treat
underlying causes. Although in many instances a geriatric
syndrome has several contributing causes, remedying
even one or a few may result in major functional
improvement.

Nonspecific Presentation of Disease

The most likely explanation for nonspecific presentation
is that the additive effects of aging restrict capacity to

maintain homeostasis. Perturbation of homeostasis by
disease, trauma, or drug toxicity will be manifest in the
most vulnerable organ, or weakest link, resulting from
interactions of biologic aging and chronic disease. The
locus of deficit, which reliably identifies the root of
pathology in younger patients (immobility originates in
musculoskeletal or neurologic disorders, confusion arises
from brain disease, incontinence stems from urinary tract
problems, and undernutrition is gastrointestinal), is a less
reliable guide in older patients. Instead, especially vul-
nerable systems are likely to decompensate from sys-
temic impact of disease anywhere in the body. The lesson
for physicians and for older persons and their families is
that functional loss, especially if abrupt, is a reliable sign
of disease; rapid and comprehensive evaluation is the
only appropriate clinical response.

Altered Presentation of Disease

In addition to nonspecific presentation, disease in older
patients can present in other atypical ways. Blunting or
absence of typical or classic symptoms and signs is 
well described in many conditions.39–44 In a study of 
55 elderly patients presenting to the emergency room 
with suspected hypovolemia, seven signs correlated best
with dehydration: confusion; extremity weakness; non-
fluent speech; dry mucous membranes; dry tongue;
furrowed tongue; and sunken eyes. None of these find-
ings is particularly helpful when present in isolation.39

Painless myocardial infarction41,42 is well documented 
as more common in older patients. Hypothyroidism 
has been shown in a prospective study to occur with
fewer symptoms and to be more difficult to diagnose in
older patients.43 Likewise, among patients 70 years 
and older, hyperthyroidism infrequently presented with
tremor, hyperactive reflexes, increased sweating, heat
intolerance, nervousness, polydipsia, and increased
appetite. More commonly found in the older hyperthy-
roid patients than in younger patients were anorexia 
and atrial fibrillation. Only three signs occurred in more
than half the older patients: tachycardia, fatigue, and
weight loss. Goiter, seen in 94% of younger patients, pre-
sented in only 50% of the older subjects.44 Osler first drew
attention to the muted picture of lobar pneumococcal
pneumonia: “Pneumonia in the aged may be latent and
set in without a chill; the cough and expectoration are
slight, the physical signs ill-defined and changeable, and
the constitutional symptoms out of all proportion to the
extent of the local lesion.”45 Finally, a few diseases have
specific presentations usually found only in older
patients; diabetes out of control presents as hypero-
smolar state,46,47 hyperthyroidism presents as apathetic 
thyrotoxicosis,48 and depression presents as blunted 
cognition.49–51



Evaluating the Patient

Much of what has been written on evaluation of the older
patient is simply attention to the details of careful clini-
cal assessment. Contemporary emphasis on efficiency
and effectiveness of clinical care requires thoughtfulness
about any extension of the already lengthy evaluation 
of complex chronic medical problems that commonly
cluster in older persons. Brief screening questions 
rather than elaborate instruments are appropriate for
first encounters52; more detailed assessment should be
reserved for patients with demonstrated deficits.35 Even
at its most parsimonious, the initial evaluation of older
patients with multiple disorders and treatments will gen-
erally be prolonged, as compared with time needed for
younger persons. Dividing the new patient assessment
into two sessions can spare both patient and physician an
exhausting and inefficient 2-h encounter. Other office
personnel can collect much information by questionnaire
before the visit, from previous records, and from patient
and family before the physician’s contact. It is essential
that good care, fully informed by current geriatrics
knowledge, be delivered within a reasonable time alloca-
tion consistent with contemporary patterns of primary
care. One hour for a new visit and 30 min for a follow-up
are an absolute maximum in most environments.

Completing a home visit may also provide valuable
insight into a patient’s environment and daily functional
status. How mobility may affect function in a particular
environment, real insight into nutrition, medication use
and compliance, and social interactions and support can
all be assessed quickly by a home visit. In one well-
designed trial, in-home comprehensive geriatric assess-
ment delayed onset of disability and reduced future need
for skilled placement.53 Medicare now provides appro-
priate reimbursement for a home visit with the proper
code (CPT code 99341–99350, depending on the various
conditions). Comprehensive geriatric evaluation and
management by an interdisciplinary team in selected
populations may improve overall health outcomes, main-
tain function, and possibly reduce health care utiliza-
tion54,55 (see Chapter 18).

The Setting

Ambulatory Office Care

The common occurrence of physical frailty among older
persons demands particular attention to providing both
a comfortable and safe environment for evaluation.
Autonomic dysfunction, reflected by the occurrence of
accidental hypothermia and hyperthermia, is commonly
encountered in older persons and increases vulnerability
to excessively cool or warm settings, especially when the

patient is dressed appropriately to the outside tempera-
ture. Accordingly, examining rooms should be kept be-
tween 70°F and 80°F. Brighter lighting is required for
adequate perception of the physician’s facial expression
and gestures by the older patient, whose lenses admit less
than half the light they did in youth, due to cross-linking
of lens proteins.

Presbycusis (present in >50% of older persons) makes
background noise more distracting and interferes with
the patient’s hearing. Even in a quiet setting, the high-
tone loss of presbycusis makes consonants most difficult
to discriminate; speaking in a lower-than-usual pitch will
help the patient hear, and facing the patient directly will
improve communication by allowing lip reading. The
patient’s eyeglasses, dentures (to enhance the patient’s
speech), and hearing aid (with a functional battery)
should always be brought to and used at the physician
visit. Chairs with a higher-than-standard seat or a
mechanical lift to assist in arising are useful for frail older
persons with quadriceps weakness, and a broad-based
step stool with handrail can make mounting and dis-
mounting the examining table safe. Drapes for the
patient should not exceed ankle length so as not to be a
risk for tripping and falling.

The Acute Hospital or Nursing Home

The patient room is commonly the site of evaluation for
the nursing home resident or hospitalized older adult.
Little is different in evaluating older persons in the hos-
pital; the patient is usually confined to bed, so that safety
and comfort are dictated by the hospital amenities. All
other considerations relevant in the ambulatory setting
apply. Respect demands either drawing the privacy cur-
tain or, in the nursing home, asking a roommate to leave
if possible. In the nursing home, a good strategy, if space
allows, is to do everything except emergency evaluation
and treatment in set-aside office space rather than in the
resident’s room. The room is home for the resident; using
that space for clinical purposes risks implying that the
resident has no personal space and that the room and bed
are part of the medical care environment. Privacy and
identification of the nursing home room as living space,
rather than medical care space, are important issues for
the nursing home resident and staff.

The History

Although it is important to discover the patient’s “relia-
bility” as soon as possible, one should not simply dismiss
patients with dementia as unreliable and confine data 
collection to other informants or previous records.52

Dementia produces a spectrum of cognitive function 
loss, ranging from detectable only on exhaustive neu-
ropsychologic testing to mutism or gibberish. Beginning
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history taking with questions whose answers will illu-
minate mental status (e.g., time and place orientation,
reasons for the visit, previous health care contacts,
biographic data, problem solving) can quickly establish
credibility of responses.56 Even in cases of severe impair-
ment, questions concerning current symptoms may still
give useful information,57 and interaction at any level is
an essential part of conveying a caring and respectful 
attitude.

Regardless of mental status, it is common for older
patients to be accompanied by family members. Always
give the patient the option of being interviewed and
examined alone; including family members or compan-
ions during the visit should only occur at the patient’s
request. Certain older adults may be more comfortable
meeting the physician with others present, but this deci-
sion should be left to the patient.

Generally, it is best to ask if the patient wants a re-
lative or other concerned person present for history or
physical examination; getting some time alone with the
patient is essential for the patient to communicate any
information he or she regards as confidential for the
physician.58 If the relative is present during the history, it
is critical to make clear that the patient is to answer all
questions; the relative should answer only if the physician
asks for clarification. In cases of cognitive impairment 
or simply a long and complex history, family mem-
bers, previous medical records, and other providers can
provide supplementary data.

Structuring the History

A single or chief complaint is less common among older
patients; more often, multiple diseases and problems
have multiple symptoms and complaints associated with
them. Accordingly, trying to structure the history in the
standard format of “chief complaint,” “history of present
illness,” and “past medical history” usually results in frus-
tration for the clinician. More useful is the enumeration
of a comprehensive problem list, followed by complaints,
recent and interval history, and remote information for
each of the active problems being considered at a visit.
The first evaluation, regardless of setting, requires creat-
ing a complete database; its future utility justifies the
initial time allocation. It may be easiest to commence the
history with an open-ended question, such as “What do
you feel interferes most with your day-to-day activities?”
Such a question is usually very helpful in focusing the
clinical evaluation.

Another common finding in older patients is that the
law of parsimony, or Occam’s razor, is not valid—multi-
ple complaints and abnormal findings arise from multi-
ple diseases; discovering a diagnosis that unifies multiple
signs, symptoms, and laboratory data is uncommon and,
although welcome in patients of any age, should not be

expected in older persons. The classic paradigm in which
clinical findings lead directly to a unifying diagnosis has
been found to operate in fewer than half of older patients
studied; other models, which included major roles for
comorbidities, for functional status, and for psychoso-
cial factors, were found to operate in 60% of patients 
evaluated.59

Medications

The importance of collecting and inquiring about each
and every medication taken by or in the possession of the
older patient cannot be overemphasized.60 Older adults
often take duplicate, overlapping, and conflicting drugs,61

usually acquired from multiple prescribing physicians
and over-the-counter sources. All drugs owned by the
patient, including supplements, herbals, vitamins, laxa-
tives, sleeping pills, and cold preparations, should be gath-
ered from bathroom cabinet, bedside table, purse, kitchen
drawer, and relatives and brought to the office visit. Ask
patients specifically about food and vitamin supplements
and the use of any other alternative medications or reme-
dies they may take. A national survey of alternative med-
icine use in the United States documented that 42% of
2055 adults used alternative therapies during the previ-
ous year, mostly for chronic conditions such as back pain,
anxiety, depression, and headache. In addition, a sizable
number of people who are taking alternative medicines
fail to inform the clinician, emphasizing the need for the
clinician to specifically inquire about nonprescription
drug use.62 All containers should be placed on a table and
the patient asked how often each drug is taken and for
what, if any, symptomatic indication.60 Consider review 
of all types of medications every 3 months. Ascertaining
pneumococcal, influenza, and tetanus vaccination status
can be conveniently done as part of the medication
history.

In the hospital, caution should be exercised in order-
ing all drugs that have been prescribed; toxic accumula-
tion of one or several agents is common, usually because
the patient has not been taking prescribed medica-
tions as instructed. “Self-protective nonadherence” to the
regimen, often in response to adverse reactions when
drugs were taken as ordered, has led to reduction in
dosage or frequency by the patient. Return to originally
prescribed schedules produces toxicity.

In the nursing home, the major additional caution con-
cerns the continued administration of unnecessary drugs
that were initiated for transient problems arising during
hospitalization. Sedative, antipsychotic, diuretic, antiar-
rhythmic, and anti-infective drugs are often continued
indefinitely at the nursing home on the incorrect assump-
tion that they are needed.63 Careful winnowing of the
medication list is indicated at least every 3 months and
following any hospitalization.



Social History

Crucial information for developing a coherent and feasi-
ble care plan at home includes detailed knowledge of any
change in living arrangements, who is available at home
or in the local community, and what plans if any exist 
for coverage in times of illness or functional decline.
Although a home visit is the best way to evaluate risks 
or limitations, inquiring about stairs, rugs, thresholds,
bathing facilities, heating, and crime can increase the care
plan’s utility. Stable and durable plans for care at home
both fulfill the patient’s goal to remain at home and the
system’s goal to control costs of institutional care. Extent
of social relationships is a powerful predictor of func-
tional status and mortality for older adults64; accordingly,
determining the patient’s friendship network and re-
commending ideas for increased socialization can be an
appropriate clinical role. Even social and productive
activities that involve little or no physical exertion may
lower the risk of all cause mortality as much as fitness
activities do.65 Encouraging older persons to become
involved with local senior center activities may be one
mechanism to enhance social relationships, reduce isola-
tion, and improve daily functioning.

Nutrition History

Although independent elders in the community are gen-
erally adequately nourished, the prevalence of under- and
overnutrition increases in older persons. Undernutrition
is most often unrecognized.66 Most of the undernutrition
occurs in those with chronic diseases that directly or indi-
rectly interfere with nutrition. Oral or gastrointestinal
disorders, drug effects on appetite, systemic illness, and
psychiatric disease increase the risk of undernutrition.
Screening questions include a diet history (within the
past few days), pattern of weight during recent years, and
shopping and food preparation habits.67 Other questions
should include any recent intentional efforts to gain or
lose weight or any history of eating disorders. Sites of
eating, companionship, and skipped meals are also re-
levant. Serum albumin is a good marker of nutritional
status over the preceding 3 months and is correlated 
with mortality rates.68 The prealbumin reflects nutrition
during the past 20 days.

Although it is not strictly part of the nutritional history,
this is a convenient time to inquire about alcohol and
tobacco use. Alcohol misuse by older persons is often
overlooked in all but florid situations, in part because
symptoms and signs are often attributed to other prob-
lems common in older persons.69 However, alcohol-
related hospitalizations are more common than expected,
as frequent as for myocardial infarction.70 Alcohol can
dramatically affect health status and function. Further-
more, alcoholism increases the older patient’s risk of

dying within 2 years.71 Accordingly, it is important to
include routine questions in the history72; the CAGE (Cut
down, Annoyed, Guilty feelings, Eye-opener) question-
naire has been validated in older persons.73 In a study 
of 120 elderly male veterans, the MAST-G (Michigan
Alcoholism Screening Test—Geriatric Version) and the
CAGE had comparable sensitivity and specificity (70%
and 81%, respectively, for MAST-G score ≥5, and 63%
and 82% for CAGE score ≥2). The CAGE is more useful,
as it requires only four easily memorized questions.74 A
positive response to two of four questions has tradi-
tionally been considered a positive screen. However, in 
a patient population with high prevalence of drinking
problems, even a score of one should trigger appropriate
investigation.75 In elderly medical outpatients, the CAGE
may miss half the cases of alcohol abuse or dependence.76

Occult alcohol ingestion contributing to cognitive
deficits, falls, depression, and exacerbation of diabetes or
heart disease is common; specific questions are required
for detection. Smoking cessation at any age, even beyond
80, rapidly improves health77,78; a minority of physicians
counsel older persons to quit.

Family History

Although causes of mortality among relatives are usually
irrelevant, history of Alzheimer’s disease or nonspecified
dementia appears to be important. Likewise, certain 
psychiatric disorders, such as depression and dysthymia,
appear to cluster within families. From a mental health
perspective, the medical family history also can identify
caregiving by the older person. Caregiving of a disabled
spouse and its attendant stress confer substantial mor-
tality risk for the caregiver. Persons who were providing
care and who were experiencing strain have a 50%
greater risk of dying within 4 years, compared to non-
caregiving controls.79

Sexual History

Older persons continue to be sexually active unless inhib-
ited by the absence of a partner or the occurrence of a
disease that reduces libido, makes intercourse painful, or
prevents it mechanically.80 Discomfort or awkwardness
may result from physician rather than patient attitudes; a
simple open-ended question, such as “Tell me about your
sex life” or “Are you satisfied with sex?” may encourage
the older person to give information not spontaneously
reported.

Miscellaneous History

Routine questions should be asked regarding driving
habits, seatbelt use, recreational activities, and gambl-
ing history. The Lie/Bet questionnaire81 may be a useful
screening tool. A positive response to either of two ques-
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tions: (1) “Have you ever felt the need to bet more and
more money?” and (2) “Have you ever had to lie to
people important to you about how much you gambled?”
is highly sensitive and specific for a gambling problem.

Functional Status

Data support the validity of self-reported physical func-
tional status. The patient should be asked screening ques-
tions about independence and self-care—ability to get
out of bed, dress, shop, and cook.82,83 Any reported or
observed difficulty should provoke more elaborate ques-
tions concerning dependence in activities of daily liv-
ing (ADLs: mobility, bathing, transferring, toileting,
continence, dressing, hygiene, and feeding84) and in
instrumental activities of daily living (IADLs: shopping,
cooking, cleaning, managing money, telephoning, laundry,
and travel out of house28). Questions should also be asked
about vision, hearing, continence, and depression; deficits
should be followed up. A brief screening instrument 
for common impairments,85 administered by trained non-
medical personnel, was found to be inexpensive and 
clinically useful (i.e., good validity and reliability).
Appropriate use of such an instrument may help identify

specific problems and issues that can then be addressed
in a more detailed manner by the clinician (Table 14.1).

Preferences for Care

Although not classically part of the history, before dis-
cussing end-of-life decision making and advance direc-
tives, it is wise to take a values history: the patient’s
beliefs about technologic interventions to prolong life,
what defines life quality for the patient as an individual,
and with what decrements the patient would still think
life were worth living. Documenting discussions, execut-
ing a living will, and designating a proxy decision maker
and durable power of attorney for health care are part 
of this process of helping the patient have a voice in 
decisions that may need to be made when the patient,
by reason of illness, cannot participate.86

Physical Examination

General appearance of the older patient should include
any noteworthy features; vitality, markedly youthful or
aged appearance, and any indicators of frailty or clinical

Table 14.1. Brief screening instrument for common problems in older persons.

Problem Screening measure Positive screen

Vision Two parts: Yes to question and inability to read greater
Ask: “Do you have difficulty driving or watching television, or than 20/40 on Snellen chart

reading, or doing any of your daily activities because of 
your eyesight?

If yes, then: Test each eye with Snellen chart while patient wears
corrective lenses (if applicable)

Hearing Use audioscope set at 40 dB Inability to hear 1000 or 2000 Hz in both ears
or

Test hearing using 1000 and 2000 Hz either of these frequencies in one ear
Leg mobility Time the patient after asking: “Rise from the chair; walk 20 feet Unable to complete task in 15 s

briskly, turn, walk back to the chair, and sit down”
Urinary incontinence Two parts: Yes to both questions

Ask: “In the last year, have you ever lost your urine and gotten 
wet?”

If yes, then ask: “Have you lost urine on at least 6 separate days?
Nutrition/weight loss Two parts: Yes to the question or weight <100 lb

Ask: “Have you lost 10 lb over the past 6 months without trying
to do so?”

Weigh the patient
Memory Three-item recall Unable to remember all three items in 1 min
Depression Ask: “Do you often feel sad or depressed?” Yes to the question
Physical disability Six questions: Are you able to: No to any of the questions

“Do strenuous activities like fast walking or bicycling?”
“Do heavy work around the house like washing windows, walls,

or floors?”
“Go shopping for groceries or clothes?”
“Get to places out of walking distance?”
“Bathe, either a sponge bath or shower?”
“Dress, like putting on a shirt, buttoning and zipping, or putting 

on shoes?”

Source: Modified with permission from Moore AA, Siu AL.85



problems (e.g., odor of urine or stool; signs of abuse,
neglect, or poverty; hygiene and grooming) deserve
mention. Merely observing how long it takes for the
patient to get ready for examination and the extent and
nature of help that may be required remains a useful and
reliable tool to measure functional capacity.

Vital signs do not change with age. Hypothermia is
more common, and reliable low-reading thermometers
are essential, especially for emergency room and winter-
time use. Blood pressure should be taken in the supine
position after at least 10 min rest, and immediately and 
3 min after standing. Orthostatic hypotension, defined as
either 20 mmHg drop in systolic pressure or any drop
accompanied by typical symptoms, occurs in 11% to 28%
of individuals older than 65 years.87,88 In acute moderate
blood loss, postural hypotension is a fairly specific but
poorly sensitive sign of hypovolemia.89 Blunting of the
baroreflex mechanism with age makes cardioacceleration
with the upright position a late and unreliable sign of
volume depletion in older persons.

Although pseudohypertension is often mentioned as a
consideration when blood pressure is refractory to treat-
ment, the condition is extremely rare. Osler’s maneuver,
widely recommended in the past, is not reliable in older
people.90 Tachypnea at a rate of more than 25 per minute
is a reliable sign of lower respiratory infection, even 
in very elderly patients.91 Weight is the most reliable
measure of undernutrition in older outpatients and
should be carefully recorded under comparable condi-
tions at each visit. Specific assessment of general or local-
ized pain should be considered as the fifth vital sign and
should be recorded using a uniform scale (e.g., 0–10).92

Skin undergoes many changes with age, including
dehydration, thinning, and loss of elastic tissue. Wrinkl-
ing is more powerfully predicted by sun exposure and 
cigarette smoking than by age. Most proliferative le-
sions, benign and malignant, are related to sun ex-
posure; accordingly, basal and squamous cell cancers and
melanomas should be most aggressively hunted on
exposed skin. Because of skin aging, turgor is not a 
reliable sign of hydration status. All skin should be 
examined, exposed to sun or not, for evidence of estab-
lished or incipient (nonblanching redness) pressure 
sores. Ecchymoses should also be noted, whether due to
purpura of thin old skin or trauma; the possibility of
abuse should be considered.

Head and neck examination begins with careful obser-
vation of sun-exposed areas for premalignant and malig-
nant lesions (as above). Palpation of temporal arteries for
pain, nodularity, and pulse is recommended, but asymp-
tomatic temporal or giant cell arteritis or polymyalgia
rheumatica is not common,93 and palpation is an insensi-
tive test. Arcus ocularis, or cornealis, a white-to-yellow
deposit at the outer edge of the iris, along with xanthe-
lasma, predicts premature coronary disease in young

adults. Beyond age 60, these signs do not identify
increased risk.

Visual acuity and hearing screening are necessary,
given the high prevalence of impaired vision and audi-
tory acuity among older persons. Impairment in either
sense predicts subsequent functional loss. Measured
visual impairment was found predictive of mortality in 10
years, whereas combined impairment confers the highest
risk of 10-year functional dependence.94 For most clinical
situations, a pocket Snellen chart, held 14 in. from the eye,
is more practical than a wall-mounted chart. The whis-
pered voice is as sensitive as an audioscope for detection
of hearing loss,95,96 but the latter is, to date, the best objec-
tive measurement of hearing and more accurate at fol-
lowing changes over time. Inspecting the ear canals and
drums using an otoscope is especially necessary if hear-
ing loss is detected; removing impacted cerumen is a
common quick-fix intervention for many older patients.

Oral examination for denture sores, tooth and gum
health, and oral cancers is essential and should include
inspection and palpation with dentures out.97 The earliest
detectable malignant oral lesion is red and painless;
if persistent beyond 2 weeks, biopsy is mandatory. Al-
though on the decline, oral cancers are most common 
in older persons with long-standing alcohol or tobacco
use or poor hygiene.

Vascular sounds in the neck usually arise from vessels
other than the carotid artery;98 true carotid bruits confer
more risk for coronary events and contralateral stroke
than for ipsilateral stroke, and may cease unpredictably.99

Breast examination is generally simpler in older
women. Fat diminished, making breast tissue and the
tumors that arise from it more easily palpable. Routine
screening mammograms annually or every other year
should be continued lifelong or until a decision is reached
that a discovered cancer would not be treated100; age-
specific breast cancer incidence increases at least until
age 85, and no evidence indicates that treatment is not
effective in older women.101,102 Current recommendations
for breast cancer screening suggest yearly mammography
until age 69, but there has been much discussion about
revising the age to 74, 79, or removing an upper age limit
entirely. Routine screening mammography annually is
part of the Medicare benefit, and age cutoffs or stopping
screening on the basis of age alone is controversial (see
Prevention, Chapter 17). Routine screening mammo-
grams should be continued with the understanding 
that the patient and/or family are aware that an abnor-
mal result will provoke more aggressive evaluation.
Many elderly women experienced considerable anxiety
concerning more testing when their mammographies
appeared suspicious, even though the vast majority did
not have breast cancer.103 Accordingly, discussions as to
how the information will be utilized should take place
before testing is initiated.
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Lung examination is little different in the older patient.
Rales are abnormal at any age; evanescent crackles of
atelectasis are the most common cause of rales in the
absence of pathology.

Cardiac examination has several special features in
aged patients. Both atrial and ventricular ectopy are
common at baseline without symptoms or ominous prog-
nosis.104,105 Although S4 is common among older persons
free of cardiac disease, S3 is associated with congestive
heart failure. The ubiquitous systolic ejection murmur is
less reliable as a sign of hemodynamically significant
aortic stenosis in older individuals. A loud murmur
(>2/6), diminution of the aortic component of S2, nar-
rowed pulse pressure, and dampening of the carotid
upstroke suggest aortic stenosis, but each may be absent
and be falsely reassuring.106 Although not specific to older
patients, true aortic stenosis may be detected by the
simple bedside maneuver of simultaneous palpation of
brachial and radial arteries and noting a delay between
their pulsations.107 Absence of a murmur over the right
clavicle rules out moderate or severe aortic steno-
sis, whereas the presence of three of the following four
associated findings makes moderate to severe aortic
stenosis likely: slow carotid artery upstroke, reduced
carotid artery volume, maximal murmur intensity at the
second right intercostal space, and reduced intensity of
the second heart sound.108 In the absence of typical symp-
toms, a systolic ejection murmur lacking any of the 
features of stenosis may be followed without cardiac
imaging. Although for decades aortic sclerosis was con-
sidered benign, it has recently been associated with
increased risk for myocardial infarction, congestive 
heart failure, stroke, and death from cardiovascular
causes, even without evidence of significant outflow 
tract obstruction.109

Abdominal and rectal examination have few additional
or special components for the older patient. Unsuspected
fecal impaction is common and, despite no complaint of
constipation, should be treated with a bowel regimen that
includes fiber and scheduled toileting. Evidence of fecal
or urinary incontinence is usually obvious to the alert
examiner. A chronically overfilled and distended blad-
der should be suspected in men who are incontinent.
Although part of the screen for prostate cancer, prosta-
tic masses detected on digital rectal examination may 
also reflect granuloma, calcification, or hyperplasia, and
benign causes outnumber malignant ones; differentiation
by imaging is thought not to be reliable unless calcifica-
tion is present. Prostatic enlargement of benign hyper-
plasia (because cell proliferation occurs, hypertrophy is
an incorrect term) correlates poorly with both urethral
obstruction and symptoms of prostatism; anterior peri-
urethral encroachment causes symptoms, but it is the pos-
terolateral portions of the gland that are accessible on
digital examination. The need for and utility of screening

for fecal occult blood in the early detection and reduc-
tion of mortality and morbidity of colon cancer is estab-
lished in patients of all ages.110,111

Musculoskeletal examination, often a source of abun-
dant complaints and pathology in older adults, begins
with simple screening. In the absence of complaints or
loss of function, brief tests of function are adequate to
reveal unsuspected limitations. For upper extremity,
“Touch the back of your head with your hands” and “Pick
up the spoon” are sensitive and specific.52 Gait and mobil-
ity can be assessed by the timed “up and go” test112 (arise
from a chair, walk 3 m, turn, walk back, and sit down);
requiring that each foot be off the floor in the “up and
go” yields a test that is a better predictor of functional
deficits than standard detailed neuromuscular examina-
tion.113 Neuromuscular abnormalities may not identify
persons with mobility deficits and demonstrable difficul-
ties in the “up and go.” Simple physical-diagnostic tests,
such as stance and balance assessments, timed walking of
8 feet at a normal pace, and timed rising from a chair and
sitting back down five times in succession identified
patients with increased risk of disability in 4 years.114

When deficits are detected in any screening test, more
detailed evaluation, including neuromuscular exam and
longer standard objective tests,35,115 and likely inclusion 
of a physical therapist in evaluation and treatment, are
indicated.

Pelvic examination in older women often is neglected.
Atrophic vaginitis, with associated urinary incontinence,
or itching or dyspareunia, is remarkably easy and grati-
fying to treat. Topical (often difficult for the elderly
woman with arthritis to manage) or oral conjugated
estrogen may often be discontinued after a few weeks
without return of symptoms. Ovaries or uterus palpable
more than 10 years beyond the menopause usually 
indicate pathology, often tumor. Any adnexal mass in 
a woman over 50 years is considered malignant until
proven otherwise.116 If arthritis or frailty makes stirrups
uncomfortable for the patient, examination in bed or on
a table with the patient positioned on her side with knees
drawn up will allow speculum exam and Papanicolau
smear. The bimanual exam can be done with the patient
supine, again avoiding use of stirrups. Signs of abuse may
only be apparent on pelvic examination.

Neurologic examination of older patients is confusing
for many physicians. Abnormalities are thought to be
common and their clinical importance is sometimes
uncertain, because of either lack of data or existence 
of conflicting data. Odenheimer117 has approached the
problem rationally; in an age-stratified (65–74, 75–84,
>85) random sample of nearly 500 community-dwelling
older persons, comprehensive physical, psychiatric, neu-
ropsychologic, and neurologic examinations were per-
formed. In addition, medical histories, functional status,
and medication use were inventoried. Data were used to



determine whether neurologic abnormalities could be
attributed to identifiable disease or existed in the absence
of detectable medical or neurologic conditions.

The most important principle found in this study is 
that although abnormalities are common in the neuro-
logic examination of the older patient, one-third to one-
half the abnormal findings have no identifiable disease
causing them. Abnormalities were classified as (a) attrib-
utable to a disease or an isolated abnormality; and (b)
more common with increasing age or not. Abnormalities
occurring in the absence of detectable disease and more
common with increasing age are the best current defini-
tion of “changes of aging” in the nervous system. Abnor-
malities attributable to disease and more common with
increasing age simply reflect diseases that are more
common in older persons and have nervous system find-
ings. Abnormalities occurring in the absence of dec-
tectable disease but not more common with increasing
age are most likely individual variations not attributable
to aging; the unlikely possibility also exists that lack of
progression occurs following changes that developed
before age 65.

Analysis of previous reports of abnormal neurologic
signs in older persons helps explain sources of confusion.
Most studies include subjects screened inadequately or
not at all for diseases that can be expected to produce the
abnormal findings. Accordingly, caution must be used in
interpreting reports of very high prevalence of abnor-
malities in older persons. On the other hand, the consid-
erable prevalence of neurologic abnormalities in older
persons carefully evaluated and found to have no disease
explaining the finding demands even greater caution in
attributing predictive significance to the abnormality. For
example, frontal release signs (also called “primitive”
reflexes)—snout, palmomental, root, suck, grasp, glabel-
lar tap—have been reported to identify patients with
dementia118–120 or with Parkinson’s disease. Because these
signs appear in 10% to 35% of older adults screened to
exclude disease,117,121,122 it is difficult to accept reports of
these signs as identifiers of disease, at least in older
persons. Ankle jerks, reported to be absent among many
otherwise healthy older persons, turn out to be just a bit
more difficult to elicit. Using a high-quality, round neu-
rologic hammer rather than a lightweight, red triangu-
lated hammer and striking briskly will improve accuracy.
It appears that reports of loss of ankle jerk with age may
be a result of the care and expertise with which the reflex
is elicited, rather than an aging effect.117,123

Peripheral neuropathy, which is common in older
adults, increases risk for falls by causing impairments of
proprioception and strength that hinder balance. Sugges-
tive of functionally significant neuropathy are absent heel
reflexes, reduced vibratory sense, impaired position sense
at the great toe, and inability to maintain unipedal stance
for 10 s in three attempts.124,125 Unipedal stance time is

particularly helpful in assessing the severity and func-
tional importance of peripheral neuropathy. Persons with
healthy peripheral nerves are generally able to stand for
more than 10 s, while patients with significant peripheral
neuropathy rarely keep the stance for more than 5 s. The
precise prevalence of peripheral neuropathy in elderly
persons is yet unknown (estimates vary from 10% in the
nondiabetic population to around 50% among diabetic
patients older than 60 years), but the presence of disease,
particularly diabetes, accounts for the majority of cases.
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Chronic Disease Management
Harrison G. Bloom

The proliferation of managed care has given great
impetus to the establishment of disease management pro-
grams with considerable help from pharmaceutical com-
panies. A push by insurers and employers to measure
clinical and other outcomes has also contributed to its
growth. Indeed, some would argue that such programs
are simply marketing and packaging devices, yet there is
a small but growing literature indicating significant value
for properly designed and implemented programs.6

A significant majority of individuals over 75 years of
age suffer from chronic medical conditions. The pre-
valence of congestive heart failure, hypertension, dia-
betes mellitus, depression, osteoarthritis,Alzheimer’s, and
other dementias are high among the older population.
There are, therefore, unique aspects of chronic disease
management that apply to programs aimed at older indi-
viduals. These aspects include attention to syndromes,
not just diseases; the frequent presence of accompany-
ing comorbidities; cognitive impairment as a frequent
complicating factor; the high prevalence of functional
dependencies; the involvement of family caregivers; and
the realization that self-care may or may not play a sig-
nificant role.

Although emphasis may vary among programs, most
comprehensive chronic disease management programs
include care in the patient’s home, office-based care, and
care in the acute hospital setting. Additionally, careful
attention to the transition between these settings (e.g.,
hospital to home in the community) can be a key com-
ponent as well. Interventions can range from very “low-
tech” patient-focused steps (e.g., providing educational
materials about a disease) to specialized units with
sophisticated monitoring (e.g., inpatient stroke units).7

A variety of examples of chronic disease management
programs that have had some degree of success follow.

For patients requiring lifelong oral anticoagulation
therapy, a program utilizing a structured educational
approach to patient self-management of anticoagulation
resulted in improved accuracy of anticoagulation control

The term disease management has evolved within the past
decade to become defined as a systematic, population-
based approach to identify persons with a given disease 
or persons at risk for that disease, followed by implemen-
tation of therapeutic or preventive interventions, finally
followed by measurement of clinical and other (e.g., uti-
lization of services, costs) outcomes.1,2 Chronic disease
management places an emphasis upon coordination 
and comprehensiveness of care along the continuum of
disease, not just the acute episode or exacerbation, and
across health care delivery systems.3 Promotion of high-
quality, better coordinated, and appropriately utilized
care, coupled with control of costs, are its major goals.
Components of disease management programs include 
the following3: presence of an integrated health delivery
system that has the capability to coordinate care along the
continuum; a thorough understanding of the disease in
question, including approaches to prevention, diagnosis,
treatment, and palliation; information systems for clinical
and administrative data that allow for continuing analysis
of practice patterns and outcomes; and a philosophy and
active program for continuous quality improvement.
Developing an evidence-based disease management pro-
gram requires a series of steps as outlined in Table 15.1.3

Schematically, the disease management process would
encompass a process illustrated in Figure 15.1.4

Overall objectives of disease management programs
include the following5:

• Encourage disease prevention
• Promote correct diagnosis and treatment planning
• Maximize clinical effectiveness of interventions
• Eliminate duplication of effort and activity
• Utilize only cost-effective diagnostic and therapeutic

strategies
• Maximize the efficiency of health care delivery while

maintaining appropriate standards of quality
• Continually improve the outcomes of the process, and

the process itself
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and improved treatment-related quality of life.8 Other
programs targeting older patients with chronic non-
valvular atrial fibrillation have utilized expert nurses as
teachers and managers to assist physicians by helping
educate patients about the condition, its potential com-
plications, and the rationale and method of medication

management with attention to dietary interactions with
anticoagulants.9

A number of programs and studies have targeted 
congestive heart failure.10–13 Most were multidisciplinary
approaches implemented in the patient’s home immedi-
ately after a hospitalization for congestive heart failure
(CHF). The major goals of the programs were to improve
patient adherence with therapeutic recommendations,
increase patients’ understanding of their disease, allow
for and provide easy access for communication during
careful follow-up surveillance, decrease unplanned hos-
pital readmission, improve functional status, and reduce
overall medical costs. Most studies were at least 3 months
in duration, with 6- to 18-month follow-up periods. One
randomized controlled trial enrolled patients (mean age,
79) at a large urban teaching hospital in the Midwest.10,11

Protocols emphasizing education about CHF and careful
clinical follow-up were carried out by a nurse manager-
led multidisciplinary team including a geriatric cardio-
logist, dieticians, social workers, and home health
professionals. The control group received usual care and
follow-up. Positive outcomes included improved quality
of life measures, a 56% reduction in hospital admission

Table 15.1. Steps for developing an evidence-based disease
management program.

Formulate a clear definition of the disease, its scope, and its impact 
over time using a multidisciplinary team

Develop comprehensive baseline information to understand current 
health care delivery and resource utilization

Generate specific clinical and economic questions and search the 
literature

Cirtically appraise and synthesize the evidence
Evaluate the benefits, harms, and costs
Develop evidence-based practice guidelines, clinical pathways, and 

algorithms
Create a system for process and outcome measurement and reporting
Implement the evidence-based guidelines, pathways, and algorithms
Complete the quality improvement cycle

Source: From Ref. 3, with permission.

Figure 15.1. Disease management process.



rate, and a savings of $1,058 per patient in health care
costs. Another study with 97 individuals whose interven-
tion was a single home visit by a nurse and a pharmacist
1 week after hospital discharge for acute heart failure
resulted in a significant reduction in unplanned hospital
readmissions, hospital-based costs, total hospital stay, and
mortality.13

With Alzheimer’s disease, any chronic disease 
management program must involve caregivers because
patient self-directed care and self-help are, at best,
limited. Because the prevalence of Alzheimer’s disease 
is increasing dramatically as the population ages and
because the natural course of the disease often can be
over 10 years, programs attempting to work with patients
and caregivers are potentially important and helpful. One
randomized controlled intervention study carried out 
in a large urban area with 206 spouse-caregivers of
Alzheimer’s disease patients utilized counselors (clini-
cians with master’s degrees or doctorates in social work,
gerontology, or psychiatry) whose primary goal was 
to help caregivers better cope with caring for their
Alzheimer’s spouse.14 A series of individual and family
counseling sessions, support groups, and additional coun-
seling availability were provided to the intervention
group. The control group received usual care. The major
positive outcome was a significant increase in time 
that Alzheimer’s patients, especially those with mild to
moderate disease, were able to continue living at home
rather than being placed in a long-term care facility.

Accidental falling is not a disease, nor are those at risk
for injurious falls a homogeneous group. The morbid
sequelae of injurious falls in older people are well known,
hip fracture being one of the most common. Prevention
of falls, however, is a good example of a variation of
chronic disease management applicable to the older pop-
ulation. By identifying individuals at risk, a falls preven-
tion program can theoretically thwart the acute and
chronic complications of falls by preventing them from
occurring. One study of 301 community-dwelling indi-
viduals utilized a multifactorial intervention for the study
group and usual care plus social visits for the control
group.15 To be enrolled, individuals had to be at least 70
years old and have at least one risk factor for falling. The
risk factors identified were postural hypotension; use of
sedatives; use of four or more prescription drugs; impair-
ment in arm or leg strength or range of motion; problem
with balance or gait; and difficulty with transfer skills
(e.g., bed to chair). The study group received some or all
of the following in their homes from a nurse practitioner
and a physical therapist: medication adjustments, behav-
ioral instructions, and exercise programs, all aimed at
modifying their risk factors. Outcomes resulted in a sig-
nificant reduction in the risk of falling, as well as reduc-
tion in the number of actual risk factors for falling.
Another study of 530 older individuals (mean age, 77

years) demonstrated that home visits by occupational
therapists making environmental modifications could
prevent falls among those at risk of falling by both home
environmental modifications and subsequent behavioral
changes in those at risk.16

Some chronic illness management programs are less
disease specific. A randomized controlled study examin-
ing a heterogenous group of patients (mean age, 65 years)
demonstrated that a community-based self-education
course could result in positive outcomes for those par-
ticipating in this chronic disease self-management
program.17 Participants included 952 patients with a diag-
nosis of heart disease, lung disease, arthritis, or stroke,
most also having comorbidities. The self-education
course addressed the following issues: use of cognitive
symptom management techniques; nutrition; fatigue and
sleep management; use of community resources; medi-
cation use; dealing with fear, anger, and depression;
communicating with health care professionals; problem
solving; and decision making. The intervention group
demonstrated improved health behaviors, improved
health status, fewer hospitalizations, and fewer days of
hospitalization. This study showed that, for individuals
able to learn and self-manage, a multifaceted educational
program could be effectively utilized for those with a
variety of chronic conditions and comorbidities.

A somewhat similar randomized controlled study of
201 chronically ill adults (mean age, 77 years) paired
community primary care providers with managed care
organization nurse practitioner-led interventions.18 The
multicomponent disability prevention and disease self-
management program addressed risk factors for disabil-
ity such as inactivity, smoking, misuse of alcohol, use of
psychoactive drugs, depression, and poor nutrition. The
program also taught self-management of chronic illness.
The geriatric nurse practitioner met individually with
each participant from one to eight times (median, three)
during the 1-year study period. Participant chronic con-
ditions included heart disease, hypertension, arthritis,
cancer, stroke, and diabetes. Significant outcomes in the
study versus control group were as follows: less functional
decline, less hospitalization and fewer total inpatient
days, greater levels of physical activity, and less use of psy-
choactive medications. Another 1-year randomized study
of 200 older individuals utilizing an approach integrating
social and medical care along with case management also
demonstrated less functional decline, less hospitalization,
and less nursing home placement, as well as considerable
cost savings in the intervention group.19

An additional variation of chronic disease manage-
ment is sometimes called high-risk case management.
High risk could refer to susceptibility to or a specific
disease syndrome, or it could refer to an individual’s
overall health status. For example, hazards of hospital-
ization for older adults have been well documented.20
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Also, the hospital readmission rate for a subset of older
patients is high, especially during the first month after
hospital discharge. A study to examine the effectiveness
of intensive pre- and posthospital care, the transitional
care period, by interventions by experienced advanced
practice nurses with at-risk older patients, demonstrated
significant reductions in unplanned hospital readmissions
and overall health care costs.21 The advance practice
nurses coordinated and actively participated in hospital
discharge planning, made regular posthospital discharge
home visits, which included thorough clinical assess-
ments, and were available 24 h per day, 7 days per week,
by telephone.

Chronic disease management programs have been
implemented and utilized far more often in the Medicare
managed care sector than in the regular Medicare fee-
for-service arena. Managed care organizations view such
programs as an opportunity to significantly decrease
health care costs while maintaining or even improving
quality of care. Also, because managed care companies
deal with large populations and often have the capability
of collecting and tracking large volumes of data, they 
are much better positioned than individual physicians 
or small physician groups to implement and evaluate
disease management programs. Additionally, they can
distribute educational materials and flexibly fund, as well
as quickly modify or cancel programs, if necessary. Until
the Center for Medicare and Medicaid Services (CMS)
endorses and funds chronic disease management pro-
grams in the traditional system, this discrepancy will
persist.

Nevertheless, in spite of the advantages managed care
organizations have in creating, implementing, and evalu-
ating chronic disease management programs, significant
barriers to success exist even within managed care. Such
barriers include the cost of program development and
implementations, limited data systems, resistance by
physicians to participate in or support programs, and the
difficulty in measuring any dollar savings. Additionally,
overlapping programs can interfere with the coordination
of care. If, for example, a managed care organization 
has programs in both diabetes and congestive heart fail-
ure, which program will be primarily responsible for a
member with both conditions?22

Chronic disease management programs implemented
in the older adult population hold promise for better
quality care and decreased costs. The systematic and 
evidence-based approach to specific at-risk populations,
not just individual patients, has the possibility to im-
prove overall health care status. It is, however, still a rela-
tively new and very heterogeneous field that will require
many additional methodologically sound studies, especi-
ally in the nonmanaged care arena where most Medicare
beneficiaries are still insured, before it can be accepted as
a standard of treatment for chronic diseases.
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Prevention
Harrison G. Bloom

Papanicolaou smears to detect early cervical cancer, on
the other hand, are recommended after age 65 mainly for
women with high-risk sexual behavior or those without 
a previous Pap smear. Additionally, life expectancy and
quality of life are especially important considerations for
older individuals when deciding upon preventive inter-
ventions. Table 16.1 outlines typical life expectancies.

Criteria for screening tests include the following:

1. The disease must have a significant effect on the
quality and quantity of a patient’s life. Screening for
common warts, for example, may be simple and inexpen-
sive, but there are no adverse health effects from their
presence and hence no reason to screen.

2. Acceptable methods of treatment must be available.
Discovering a potentially serious condition at an early
stage via screening is only useful if there is a treatment
available to cure or significantly decrease morbidity from
that condition. If effective treatment does not exist or if
any individual is unable to access treatment after screen-
ing, screening is not indicated.

3. Early treatment should yield a therapeutic result
superior to that obtained by delaying treatment. If early
treatment does not lead to a better outcome, detecting a
condition earlier by screening is not warranted.

4. The disease must have an asymptomatic period
during which detection and treatment significantly reduce 
morbidity or mortality. By definition, screening is per-
formed on individuals asymptomatic for the condition. If
symptoms are present, any testing is diagnostic. Not only
must an asymptomatic period exist, but finding and treat-
ing the condition at that earlier time must significantly
reduce morbidity or mortality.

5. Tests must be available at a reasonable cost to detect
the condition in the asymptomatic period. This criterion is
more of an administrative or policy consideration. Indi-
viduals may be willing to pay for a screening test that
their insurance company will not cover. Before Medicare
covered screening mammography, women had to pay for

Disease prevention and health promotion are important
aspects of health for older individuals. Between 40% and
70% of all diseases are partially or totally preventable
through lifestyle modification, risk factor management,
and primary or secondary preventive practices.1–3 Despite
a lack of definitive data regarding preventive interven-
tions for a number of diseases and occasional disagree-
ments among organizations publishing preventive
guidelines, there is consensus on the value of many 
preventive measures. However, the underutilization of
recommended preventive services remains a major 
challenge in medicine, including geriatric medicine.

Because significant barriers preventing the implemen-
tation of recommendations exist for both clinicians and
individuals, creative ways to deliver preventive services
have become increasingly important. Offering and in-
corporating such services at worksites, schools, senior
centers, and churches could significantly help improve the
numbers of older people receiving preventive care. Using
nonphysician assistants, nurses, technicians, and others
can also greatly facilitate the delivery of preventive 
services.

Primary, secondary, and tertiary prevention are all
important. Primary prevention is the avoidance of a
disease before it can begin. Secondary prevention, or
screening for occult disease, is looking for early markers
of a disease before it becomes symptomatic and then
intervening early enough to positively affect outcomes.
Tertiary prevention emphasizes rigorously treating estab-
lished disease to prevent adverse outcomes and compli-
cations from the natural course of that disease.

Important criteria for deciding upon which diseases 
to apply primary or secondary preventive interventions
are addressed here and apply to all age groups, including
individuals 65 and over. Differentiating recommenda-
tions for the general population of older adults as
opposed to a high-risk group within that population is
also important. For example, yearly influenza vaccination
is recommended for all adults age 65 and older. Regular
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the test. More recently, some groups have advocated 
utilizing helical computerized tomography to screen for
lung cancer in smokers. The test is costly, and to date
there is only limited evidence of its efficacy as a screen-
ing tool.

6. The incidence of the condition must be sufficient to
justify the cost of screening. This point is also an admin-
istrative consideration. A physician may decide that if a
patient can afford it, screening for a condition with an
extremely low incidence is worthwhile. Conversely, the
medical director of a health center, managing a limited
budget, would likely not want to spend scant resources
screening for a condition that would very likely never
occur in that health center’s population.

Influenza Prevention

Yearly vaccination against influenza is one of the most
important primary preventive practices readily available
for older individuals. Influenza and pneumonia together
rank as the sixth leading cause of death in persons aged
65 to 74, the fifth leading cause between the ages of 75
and 84, and the fourth leading cause in persons 85 years
of age or older.4

Inactivated influenza virus vaccine is strongly recom-
mended for all persons 65 and older.5 Vaccination is safe
and cost-effective, particularly for individuals at high risk
for influenza infection.6,7 Medicare covers the cost of the
vaccine and its administration. The vaccine needs to be
given annually because of antigenic drift (variation in
infectious strains) and antibody levels that wane with
time.8 October to mid-November are usually the best
times to administer influenza vaccine, but any time from
September to the end of flu season is appropriate.

Among community-dwelling older adults, one ran-
domized controlled trial (RCT) found a 58% reduction
in relative risk of clinically and serologically confirmed
influenza infection for those who received an annual

influenza vaccination compared to those receiving a
placebo.9 An intranasal live attenuated influenza vaccine
has recently undergone several clinical trials and is
nearing approval.10 Like the inactivated vaccine, it will be
useful preventively for influenzas A and B.

In nursing homes, vaccination of both patients and staff
reduces patient morbidity and mortality. A large meta-
analysis of cohort studies in nursing homes demonstrated
the effectiveness of annual influenza vaccination in
reducing relative risk of respiratory illness, pneumococ-
cal pneumonia, hospitalization, and death compared to
unvaccinated controls.11 A resident vaccination rate of at
least 80% should be met to establish herd immunity in
institutionalized populations during active influenza out-
breaks.12 Staff vaccination in long-term care facilities pro-
vides additional protection to older institutionalized
patients and in two RCTs was associated with a 40%
reduction in relative risk for patient mortality.13,14

During institutional influenza outbreaks, chemopro-
phylaxis in combination with timely annual influenza 
vaccination has been shown to be highly effective in 
preventing influenza complications in small cohort
studies.15,16 M2 channel inhibitors (amantadine or riman-
tadine) and the neuraminidase inhibitor oseltamivir are
approved for chemoprophylaxis in older adults with
known or anticipated influenza A exposure. For influenza
B prophylaxis, only neuraminidase inhibitors are effec-
tive. Unfortunately, there are very few randomized trials
assessing efficacy of these agents in older adults, and the
data are hampered by limited population size and low
influenza incidence in control groups. Zanamivir, an
inhaled neuraminidase inhibitor recently approved by
the U.S. Food and Drug Administration (FDA) for
influenza prevention, has demonstrated a nonsignificant
trend toward efficacy against clinical and laboratory-con-
firmed influenza in a nonblinded randomized nursing
home trial.17 Persons with underlying airway diseases
should not be given zanamivir.

Chronically ill or immunodeficient older persons, those
who have not received the yearly influenza vaccination
or received it too late to be of use in an active outbreak,
and those who received a vaccine poorly matched to the
outbreak antigen are particularly likely to benefit from
chemoprophylaxis during influenza outbreaks. In institu-
tional outbreaks, 14-day chemoprophylaxis for residents
and staff, (with dosage adjusted for renal function) is war-
ranted, continuing at least 7 days past the onset of the last
case.18 For community-dwelling older patients and their
close personal contacts, 10-day prophylaxis is usually suf-
ficient. Drug resistance is a concern with the M2 channel
inhibitors, and the side effect profile of these agents
appears slightly worse than the neuraminidase inhibitors.
Both drug classes can also be used for treatment of acute
influenza infection if begun within 48 h of symptom 
onset.

Table 16.1. Life expectancy, United States, 1997: additional
years of life.

Age (years) All races (years)

65 17.7
70 14.3
75 11.2
80 8.5
85 6.3
90 4.5
95 3.3

100 2.5

Source: Adapted from Anderson RN. United States Life Tables, 1997.
National Vital Statistics Reports; Vol 47(28). Hyattsville, Maryland:
National Center for Health Statistic; 1999.



Handwashing, isolating infected persons, and restrict-
ing ill visitors and staff also reduce infection transmission
in nursing homes.19–21 Because of the very significant 
morbidity and mortality associated with outbreaks of
influenza, both community surveillance and rapid diag-
nosis are important. Community surveillance can alert
health care workers as to whether an outbreak is
influenza A, B or both, as well as when influenza entered
and exited the area.

Other Immunizations

Vaccines recommended for older individuals include
influenza, pneumococcal, and tetanus. Influenza A and 
B and pneumococcal disease are common diseases fre-
quently associated with significant morbidity and mortal-
ity. Tetanus, although rare, is a serious disease often
resulting in death.

The 23-valent pneumococcal vaccine is between 50%
and 80% effective in preventing invasive pneumococcal
disease, but not pneumococcal pneumonia, in older adults
who are immunocompetent.22–25 The vaccine is safe, has
only rare serious adverse effects, is inexpensive, and is
covered by Medicare. There are no definite data on
whether the vaccine should be given only once in a life-
time or repeated every 5 to 6 years. Although its efficacy
in high-risk groups, particularly immunocompromised
patients,26,27 is questionable, the U.S. Preventive Service
Task Force and the CDC’s Advisory Committee on
Immunization Practices recommend its use in this popu-
lation because of the low risk of harm. The vaccine can
be administered at any time during the year, including the
same time influenza vaccine is given (in a different
extremity).

Although tetanus is rare in the United States, it is a
serious disease and more than 60% of tetanus infections
occur in older individuals.28,29 Current recommendations
call for booster vaccinations every 10 years, although 15
to 30-year intervals are probably adequate in the United
States for those properly vaccinated in childhood. If
never previously vaccinated, older adults can be given a
primary series that includes doses at 0, 2, and 8 to 14
months.30 The vaccine is safe, effective, and covered by
Medicare.

Colorectal Cancer Screening and
Prevention (See Chapters 32 and 34)

More than 55,000 deaths yearly with 140,000 new cases
per year place colorectal cancer as the second most
common form of cancer, as well as the cancer with the
second highest mortality rate, in the United States. The
incidence of both invasive colorectal cancer and mortal-

ity increase sharply with advancing age (see Chapter 
32).

Early detection in the asymptomatic period is associ-
ated with better prognosis. For patients at average risk of
colon cancer, the American Cancer Society (ACS) rec-
ommends screening with fecal occult blood tests (FOBT)
annually in combination with flexible sigmoidoscopy
(FSIG) every 5 years (either test alone is sufficient, but
the ACS prefers the combination), or a total colon exam
with either a double-contrast barium enema every 5 years
or colonoscopy every 10 years. As with other cancers,
older adults at higher risk for colorectal cancer (e.g.,
those with inflammatory bowel disease or a strong family
history of colorectal cancer, adenomatous polyposis, and
nonpolyposis colorectal cancer) should be screened more
frequently than the general older population.31 The ACS
does not impose an upper age limit at which to discon-
tinue screening, suggesting instead that continued screen-
ing is of benefit to older patients with continued good
health. The most frequently studied form of screening,
fecal occult blood testing, has been shown to significantly
reduce the rate of death from colorectal cancer.32–34 There
is also evidence that fecal occult blood testing done annu-
ally reduces the actual incidence of colorectal cancer by
detecting premalignant adenomatous polyps.35 Adding
fecal occult blood testing to sigmoidoscopy improves the
sensitivity of sigmoidoscopy, although recent studies
suggest that the combination may miss as many as 50%
to 60% of advanced proximal lesions.36,37 Double-contrast
barium enemas are less useful in older adults, as uninter-
pretable results occur because many patients cannot
move as required while on the radiography table38,39 and
biopsy cannot be done at the time of the exam, making a
second bowel prep necessary. Colonoscopy is the most
accurate of the available tests and is becoming the 
modality of choice for many physicians.40–42 “Virtual
colonoscopy,” three-dimensional computed tomographic
colography, is a new technique promising fewer compli-
cations than endoscopic colonoscopy, does not require
sedation, and requires less time. However, a number of
improvements and more controlled studies are necessary
before it can be recommended for population-based
routine screening.43 Although very uncommon, serious
complications do occur with screening sigmoidoscopy
and colonoscopy, making the choice of screening tests,
especially for older persons, an individual choice as much
as a clinician preference.44

Primary prevention of colorectal cancer with diet
remains controversial. Observational data have yielded
conflicting results,45,46 and there are no randomized con-
trolled trials (RCTs) on the efficacy of fiber in primary
prevention of colon cancer. In an RCT, neither a wheat
bran-supplemented diet nor a low-fat, high-fruit and 
-vegetable diet were found to affect the incidence of 
new colorectal adenomas (which can then progress to
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cancers).47–49 It is important, however, to encourage meas-
ures to reduce known risk factors for colorectal cancer
through weigh control, smoking cessation, regular exer-
cise, and less red meat intake.50

These has been increasing interest in chemoprevention
of colorectal cancer utilizing one or a combination of 
substances. Although future research may prove utility,
there is currently no evidence from double-blind,
placebo-controlled, randomized studies that aspirin,other
NSAIDs, supplemental folate and calcium, or post-
menopausal hormone replacement therapy are efficacious
in the primary prevention of colorectal cancer.50 Cohort
and other studies of observational design do suggest a ben-
eficial association,and the reader is referred to Chapter 34
for a summary of these studies.

Screening for Breast Cancer 
(See Chapters 32 and 33)

Approximately one in eight women will develop breast
cancer during her lifetime. There are more than 176,000
new cases of breast cancer yearly, making it the most
common cancer in women and the second leading cause
of cancer death in women.51 Advanced age is an impor-
tant risk factor both for developing breast cancer and for
death from breast cancer.52

The use of screening mammography has been highly
recommended for women aged 50 to 69, with a decrease
in the rate of late-stage disease detection correlating well
with an increase in the use of mammography.53–55

Recently a Cochrane Review of the randomized con-
trolled trials upon which these recommendations are
based strongly questioned the validity of five of the seven
trials, only “accepting” two which together suggested that
mammography does not save lives.56 The National Cancer
Institute’s independent panel of experts, the PDQ,
reviewed this evidence and concurred.

Most completed clinical trials have not included
women over age 70 and therefore the effectiveness of
screening mammography is not known in women 70 and
older. Additionally, mortality is not the only endpoint of
interest to women who may develop breast cancer; the
effect of breast cancer diagnosis at a later stage on func-
tion and quality of life is not known. There is some evi-
dence from a retrospective cohort study that screening
mammography is effective in women at least up to age
79.57 In fact, if women 70 and older are cognitively and
functionally intact with a life expectancy of 5 or more
years, there is little reason to exclude routine mammog-
raphy at any age in spite of there being no definitive evi-
dence yet that this decreases breast cancer mortality. The
American Geriatrics Society recommends annual or

biennial screening mammography until age 75, and 
every 1 to 3 years after that with no upper age limit for
nondemented women with life expectancies of at least 
4 years.58 For women with family history of breast 
cancer or ongoing or previous long-term exposure to
hormone replacement therapy, screening should be more
frequent.

Fewer than half of all women over age 65 undergo
regular screening mammography. Primary care physi-
cians are encouraged help older patients overcome phy-
sical, economic, or other barriers to receiving screening.
Medicare covers annual mammography screening for all
female beneficiaries 40 and older, with patients paying
20% of approved charges but no deductible.59

Other modalities used to screen for breast cancer
include clinician breast exam and teaching breast self-
examination. There is not sufficient evidence at this time
to recommend in favor of or against including these in
periodic screening exams.60 Nevertheless, long-standing
clinical practice habits usually include periodic breast
exams, and there is little reason to exclude performing
these exams.

Regarding primary prevention of breast cancer, ralox-
ifene and the antiestrogen tamoxifen have been recom-
mended for women at increased risk of developing breast
cancer, but not for the general risk population.61 In a large
RCT in which 30% of the participants were over age 65,
tamoxifen was associated with as much as a 50% reduc-
tion in invasive breast cancer incidence, particularly estro-
gen receptor-positive cancers, compared to placebo. Use of
the drug in older women, however, was associated with a
4-fold increased risk of endometrial cancer, however (RR
4.01).62 In an RCT in which breast cancer development was
a secondary outcome, raloxifene use over 3 years effec-
tively reduced incidence of invasive breast cancer com-
pared to placebo by as much as 40% and was not
associated with elevated risk of endometrial cancer. Again,
protective effects were mainly observed against the devel-
opment of estrogen receptor-positive cancers.63

Physical activity may also reduce the risk of cancer. A
review of 13 mostly observational studies found lower
incidence of breast cancer among physically active adults
than in sedentary adults.64

Screening for Prostate Cancer 
(See Chapters 32 and 36)

Routine screening for prostate cancer using prostate-
specific antigen (PSA) remains very controversial in
older men. Although prostate cancer is common in older
men and it can be aggressive and lethal, there are cur-
rently no reliable ways to distinguish small early cancers



that will become aggressive from those that are slow
growing and non–life-threatening even if left untreated.
Additionally, false-positive PSA tests are frequent, and
treatment is associated with the potential for significant
complications.65,66 For these reasons, a number of organi-
zations advise that an individual patient be educated
about the potential benefits and risks of routine screen-
ing PSA testing followed by diagnostic confirmation and
treatment and decide for himself whether or not to
pursue testing.

Digital rectal exam by itself is not effective as a screen-
ing test for prostate cancer.67 In one study, the most valid
screening results were obtained when suspicious digital
rectal exam was combined with PSA values greater than
4 ng/ml (sensitivity, 95%; positive predictive value,
62%).68 Medicare covers annual digital rectal exams as
well as annual PSA screening test without deductibles or
coinsurance payments or male beneficiaries aged 50 and
over.69

Screening for Cervical Cancer 
(See Chapters 32 and 37)

Positive Pap smears are more often associated with 
invasive disease in older women.70,71 A significant per-
centage of women over age 65 have never had a Pap
smear. There is some debate as to what age to discontinue
Pap screening. For women who have a cervix, the U.S.
Preventive Service finds no solid evidence to impose an
upper age limit, but suggests testing be discontinued after
age 65 for those who have up until that time had regular
and normal screenings.72 For women at higher risk of cer-
vical cancer (including older patients with a personal or
family history of cervical cancer, previous abnormal
smears, or high-risk sexual behavior), testing should con-
tinue annually.73 Medicare covers annual cervical cancer
screening for women at higher risk for cervical cancer;
screening for all other female beneficiaries is covered
every 3 years.

The validity of the Pap test as a screening instrument
varies with the technique of the individual physician,
sample method used, and laboratory interpretation; sen-
sitivity ranges from 30% to 87% while specificities range
from 86% to 100%.74 Obtaining a proper specimen can
sometimes be difficult in older women for a number of
reasons, including vaginal atrophy and narrow cervical os.
Musculoskeletal disorders can make lying in the usual
supine position with legs in stirrups quite difficult. Using
the left lateral position may be preferable. For these
reasons, if a primary care clinician is not experienced in
performing Pap smears in older women, referral to a
gynecologist is appropriate.

Screening: Other Cancers 
(See Chapter 32)

There are currently no reliable screening modalities for
cancers of the lung, ovary, thyroid, kidneys, brain, skin,
pancreas, or hematologic system.

Screening for High Blood Pressure
(See Chapter 40)

Hypertension is a chronic, highly prevalent, generally
asymptomatic condition that is safely and effectively
treatable in older adults. Treatment of hypertension in
older persons has played a key role in leading to a sig-
nificant reduction in morbidity and mortality from 
congestive heart failure, myocardial infarction, and
stroke.75–77 Controlling hypertension can also decrease
risks for renal disease, retinopathy, and ruptured aortic
aneurysm.78

All forms of hypertension, including isolated systolic,
isolated diastolic, and mixed systolic/diastolic, should be
screened for at least every 2 years and treated.33,79 Annual
screening is appropriate for patients whose most recent
diastolic blood pressure was between 85 and 89 mmHg
and/or systolic blood pressure was 130 to 139; higher
measurements should provoke more immediate evalua-
tion.80 Proper cuff size and technique are especially
important in older individuals, and, as with younger
adults, hypertension should only be diagnosed if present
at more than one reading on three separate visits.81,82

Screening for Lipid Disorders 
(See Chapter 39)

Whether to routinely screen older individuals for high
cholesterol and other lipid abnormalities remains con-
troversial. The American College of Physicians guide-
lines neither recommend nor discourage cholesterol
screening in patients 65 to 75 years of age and find it
unnecessary in patients older than 75 years with no evi-
dence of coronary disease. However, the evidence upon
which these recommendations were based, that is, studies
showing no association between coronary heart disease
(CHD) mortality and high cholesterol in old age, may
have been confounded by inclusion of frail elderly
persons with low cholesterol. A study of 4066 older
persons, after adjustment for frailty, found an association
between total cholesterol and increased risk for CHD
mortality.83 Older age (>45 years for men, >55 years for
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women) is itself an accepted risk factor for coronary
artery disease.

After reviewing evidence on whether identification
and treatment of asymptomatic people with abnormal
lipid levels can substantially reduce the risk of coronary
heart disease, the U.S. Preventive Services Task Force
recently extended its recommendations to include
routine lipid screening for older and middle-aged
persons. Neither an optimal screening interval for older
adults nor an upper age limit at which to discontinue
screening has been set, but the Task Force has suggested
that repeated screening may be less important in older
people because lipid levels are less likely to increase after
age 65 years. Five-year intervals have been suggested as
a benchmark for the general U.S. population, with longer
or shorter intervals dictated by patient risk; intervals
longer than 5 years may be sufficient for older persons
who have had low-risk results on previous lipid tests
whereas elderly patients showing higher-risk lipid levels
should be screened more frequently. Older individuals
who have never been screened should be.84

The U.S. Preventive Services Task Force strongly rec-
ommends measurement of total cholesterol (TC) and
high-density lipoprotein cholesterol (HDL-C), but finds
insufficient evidence to recommend for or against triglyc-
eride measurement. The American College of Physicians
has set ranges for total cholesterol (>240 mg/dL), LDL-C
(≥160 mg/dL), and triglycerides (>400 mg/dL) that it 
considers associated with high risk for coronary heart
disease. The National Cholesterol Education Program
sets a high-risk range for HDL-C (<40 mg/dL) levels.85–89

The Canadian Task Force on the Periodic Health Exam
is in the process of revising its earlier screening 
recommendations.

Diabetes (See Chapter 46)

Noninsulin-dependent diabetes mellitus (NIDDM) is 
an increasingly common disease in older adults. Weight
loss and increased physical activity are simple lifestyle
changes that significantly reduce the risk of diabetes. At
least three studies have found marked benefits from
lifestyle modifications in preventing the development of
diabetes in middle-aged adults with impaired glucose tol-
erance,90–92 and the latter of these studies showed benefit
for older patients as well. Even relatively modest weight
loss (mean, 7.7 lb) over 2 years is associated with signifi-
cant reductions in risk in persons already at high risk for
diabetes. These studies are summarized in Chapter 46.

For screening purposes, the American Diabetes Asso-
ciation lowered its normal fasting glucose level for adults
over age 45 to less than 126 and suggested screening
occur every 3 years.93,94 Although the value of rigorous

glucose control in older diabetics to prevent end-organ
damage (tertiary prevention) has not been definitively
demonstrated, consensus expert opinion believes it will
be equally beneficial in older as well as younger (insulin-
dependent) individuals.95–97 Medicare covers home
glucose monitoring kits for its beneficiaries.

Prevention and Screening for
Osteoporosis (See Chapter 43)

Even in asymptomatic older women, the prevalence 
of low bone mineral density (BMD) is widespread. The
National Osteoporosis Risk Assessment study, a longitu-
dinal observation of 200,160 postmenopausal women,
offered bone mineral density screening at primary care
sites and revealed previously undiagnosed osteoporosis
in 7.2% of those screened and a further 36.9% with undi-
agnosed osteopenia. The consequences of undiagnosed
low bone mineral density (BMD) in the year following
testing, compared to those with normal BMDs, were a 
4-fold-greater incidence of fracture with osteoporosis 
and a 1.8-fold-greater rate of fracture with osteopenia.98

History of smoking or cortisone use was associated with
significantly elevated risk of fracture.

As a primary preventive measure, discussing and offer-
ing hormone prophylaxis to perimenopausal and post-
menopausal women is recommended. Fracture and bone
mass decline is most effectively prevented when hormone
replacement therapy begins close to menopause and is
continued for longer than 5 years. Benefits are observed
only while estrogen use is continued, and a history of past
estrogen use provides little or no current bone mass pro-
tection for women over age 75. No upper age limit to
stopping prophylaxis has yet been established.99

Hormone prophylaxis carries its own set of risks,
including risk of cardiovascular events during the initial
period of treatment and of breast or endometrial cancer
with long-term use. Lifestyle changes are viable alterna-
tives to HRT in the prevention of bone loss for most older
women, and include adequate calcium intake, routine
exercise, and cessation of smoking.100,101 Adequate intake
of Vitamin D is also prudent.

Bone densitometry to screen for osteopenia in asy-
mptomatic women at risk for osteoporosis is recom-
mended, and if osteopenia is present, prophylactic 
treatment to avert frank osteoporosis should be recom-
mended utilizing estrogen, raloxifene, or alendronate.102

National Osteoporosis Foundation (NOF) guidelines,
issued in 1998, recommend testing for women over age
65 regardless of risk factors. (NOF recommendations 
are summarized in Chapter 43, Table 43.4.) Although the 
efficacy of osteoporosis screening in men is unproven,
longevity is a risk factor in itself, and a one-time 



screening can establish which men need preventive treat-
ment.

Malnutrition (See Chapter 68)

Obesity, malnourishment, and failure to maintain ade-
quate fluid intake are all common, significant problems
in older adults, associated with increased mortality and
morbidity, including cognitive dysfunction, depres-
sion, and delayed wound healing. Up to 15% of 
community-living elders may be considered malnour-
ished if the term is defined as a decrease in nutrient
reserves.103 Among hospitalized or institutionalized
patients the prevalence is much higher. Chronically ill
persons, cognitively impaired elderly, and those with
excessive alcohol intake are particularly prone to mal-
nourishment;104 malnourishment can in turn exacerbate
these same problems. Vitamin D deficiency is common in
elderly populations with limited exposure to sunlight.
Protein-energy malnourishment is common among older
persons following elective surgical procedures or minor
infections. Physicians should maintain a high index of sus-
picion for nutritional deficiencies in these patients, as well
as in patients with low incomes, social isolation, multiple
medication use, malabsorption syndromes, or chronic
myocardial, renal, or pulmonary illnesses.

The U.S. Preventive Services Task Force recommends
that all patients, regardless of age, be administered peri-
odic height and weight measurements. Body mass index
(BMI) is the recommended gauge, although obtaining
accurate height measurements may be difficult in bed-
bound elders. BMI below 22 or above 29 should raise red
flags. Use of the single question: “Have you lost 10
pounds over the last 6 months without trying to do so?”
in combination with measurement of BMI or use of
height/weight charts is an effective and simple screen for
malnourishment. Persons weighing less than 100 lb 
(45.5 kg) are more likely to be malnourished, and invol-
untary weight loss may indicate elevated risk of death.
Older patients of normal weight or who are overweight
can also be malnourished. The Nutrition Screening Ini-
tiative Checklist, with 10 yes/no questions, can also help
physicians identify older persons at risk for malnourish-
ment. Scores of 6 points or higher warrant concern.
Nearly one-quarter of a noninstitutionalized Medicare
population surveyed with this tool was found to be at
risk.105 Other nutritional screening tools validated 
among older adults in various settings are reviewed by
Reuben et al.103

A thorough physician assessment of patient access to
nutritious foods with counseling on daily multivitamin
use and adequate water intake can prevent or alleviate
many problems. Chapter 68 details management of nutri-
tional deficiencies common in older adults.

Screening for Depression and
Dementia (See Chapters 74 and 79)

Depression is a common and treatable condition in older
individuals. Early diagnosis (case finding) and appropri-
ate treatment with medication or psychotherapy are crit-
ical to management; unfortunately, however, it is both
underdiagnosed and undertreated once diagnosed in the
elderly population. The U.S. Preventive Services Task
Forces recommends that physicians maintain a high index
of suspicion for elderly patients, especially those with a
family or personal history of depression, chronically ill or
homebound elders, and those with recent personal loss,
sleep disorders, and memory impairment.

A “yes” response to the question “Do you often feel
sad or depressed?” has a sensitivity of 83% and specificity
of 79%,106 and should provoke a more thorough assess-
ment. The Geriatric Depression Scale (GDS 15 or 30) is
even more sensitive. In a random sample of community-
living persons over the age of 75 in the United Kingdom,
a GDS 15 cutoff score of 3 had 100% sensitivity and 72%
specificity in detecting cases of depression, more than
three-quarters of which had been undiscovered by the
primary care physicians at least as long as the year before
the clinical interview.107 The GDS, however, is a screen-
ing instrument and does not make the diagnosis. Fewer
than one in five of those testing positive with the GDS 15
in this study reached the diagnostic threshold for depres-
sion upon further testing by researchers blinded to GDS
score.

Dementia, particularly Alzheimer’s disease, increases
in prevalence as the population ages. It is a chronic, pro-
gressive disease whose etiology is not yet known and for
which there is currently no effective curative treatment.
A systematic review of studies by the American Academy
of Neurology indicates that individuals classified as
having mild cognitive impairment (but not meeting clin-
ical criteria for dementia) have a high risk of progressing
to dementia or Alzheimer’s disease (estimated rate,
6%–25% per year, compared to incident dementia in the
overall population of older persons of 0.2% in the 65–69
age range to 3.9% in the 85–89 age range).108 For the pur-
poses of the systematic review, criteria for mild cognitive
impairment included objective memory impairment as
well as patient memory complaint, preferably corrobo-
rated by an informant, but normal general cognitive func-
tion and activities of daily living.

Early diagnosis (case-finding) is increasingly important
as potentially helpful palliative treatments are available,
but as yet there is insufficient evidence to screen elderly
adults in whom there is no suspicion of cognitive im-
pairment. When patients or family informants report-
ing memory difficulties, the U.S. Preventive Task Force
advises screening; recommended instruments include the
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Mini-Mental Status Exam (MMSE), the Short Portable
Mental Status Questionnaire, and the Clock-Drawing
Test. A very simple three-item recall test has a sensitiv-
ity of 90% for patients unable to remember all three
items after 1 min.109 In general, mild to moderate cogni-
tive impairment is indicated by scores between 18 and 24
on the Mini-Mental Status Exam. The MMSE must be
adjusted for high education or intelligence levels. The
Clock-Drawing Test, despite multiple scoring systems, has
a mean sensitivity and specificity of 85% and a likelihood
ratio greater than 10.110 Abnormal entries in the fourth
quadrant of the clock alone are almost diagnostic of
dementia.111 For an excellent review of studies on the sen-
sitivity and specificity of the various instruments, the
reader is referred to Petersen et al.108 It is important to
note that depression, language differences, hearing
impairment, and aphasia can affect the accuracy of cog-
nitive screening tests. In addition, because dementia
cannot reliably be screened in the presence of delirium,
differentiating between the two must be a priority. The
Confusion Assessment Method has a high specificity for
delirium.112,113

Screening for Visual Acuity and
Glaucoma (See Chapter 59)

Routine vision screening utilizing Snellen acuity testing
to detect diminished visual acuity is recommended for
older individuals although there have not been any trials
in older individuals that primarily assessed vision per
se.114,115 Analysis of multiphasic assessment trials where
visual acuity testing was included has not revealed a
benefit.116 Despite a lack of evidence supporting routine
screening for glaucoma, screening older persons can be
justified but is best done by eye specialists, not primary
care physicians.117

Screening for Hearing Impairment 
(See Chapter 60)

A very common problem in older adults, hearing impair-
ment is most easily and reliably screened for by periodi-
cally asking individuals whether they are experiencing
any problems with their hearing.118 If yes, referral for
formal hearing evaluation is indicated. Even those
already wearing hearing aids can benefit from routine
screening: in one study, 10 of 11 older hearing aid users
were discovered upon testing in a screening clinic to
require major readjustment or complete replacement of
the device.119 Hearing aids are often helpful in appropri-
ate persons and are smaller and consmetically more
appealing than in the past.

The audioscope and the self-administered Hearing
Handicap Inventory for the Elderly—Screening Version

(HHIE-S) are both valid screening tools with similar
specificities and likelihood ratios, but audioscope testing
is the more sensitive test in both older120–122 and
younger123 adults and is considered to be the gold stan-
dard. The majority of older adults receiving both these
screening tests in one primary care setting preferred
audioscope testing (60%) to the HHIE-S (13%) because
they believed it to be more “reliable,” an important con-
sideration as many older adults are reluctant to follow
through on recommendations to get further testing and
fitting for amplification devices. Depending on whether a
cutoff score of 8 or 24 is used, the HHIE-S has a sensi-
tivity ranging from 29% to 63%, specificity ranging from
75% to 93%, and positive likelihood ratio ranging from
2.42 to 4.27. The audioscope, depending on reference
standard used, has a sensitivity range of 64% to 96%,
specificity of 80% to 91%, and positive likelihood ratio
of 4.86 to 7.52.124 Another simple screening test, the
whisper test, may be inadequate in the primary care
setting due to broad variation in outcomes between
examiners.125 For more details on screening for hearing
impediments, the reader is referred to Chapter 60.

Incontinence (See Chapters 50 and 63)

Patients are often reluctant to mention or seek help for
urinary or fecal incontinence, yet both are common prob-
lems with aging, affecting independence and quality of
life. In a cross-sectional survey conducted in Minnesota,
the age-adjusted prevalence of any episode of fecal
incontinence in 1540 community-living adults over the
age of 50 was 11.1% for men and 15.2% for women; for
urinary incontinence, 25.6% of men and 48.4% of women
reported problems. Approximately 6% of men and 9.4%
of women reported dual incontinence.126

In addition to the significant social and emotional toll,
incontinence may be both a marker for and a contribut-
ing cause of frailty in elderly patients. Frequent urinary
incontinence (weekly or more often) is associated with
an increased risk of falls and nonspinal fractures in older
women.127 Onset of incontinence after age of 65 has also
been associated with increased risk of functional impair-
ment in one elderly Hispanic population.128

Screening is simple. All older patients should be asked,
“Do you ever lose your urine and get wet?” Affirmative
answers should be followed up with the question, “Have
you lost urine on at least 6 separate days?”Chapter 63 pro-
vides follow-up questions regarding frequency, quantity,
and situations under which incontinence occurs and man-
agement of the problem. Fecal incontinence can be
screened for in a similar manner. Few trials have evaluated
the outcomes of screening for either condition on function
or quality of life, but incontinence is a common and poten-
tially treatable cause for nursing home admissions.



Exercise (See Chapter 69)

Regular physical activity has been shown in numerous
studies to be an extremely important preventive interven-
tion for older adults. Exercise promotes health and stimu-
lates a sense of well-being. Included among the many
benefits of regular exercise for older people are the fol-
lowing:an increase in lean body mass and strength;a reduc-
tion in risk for coronary artery disease, hypertension, and
diabetes; a diminished risk for falling; a delay in overall
functional decline;a decrease in depression;a reduction in
pain from arthritis; and improved longevity.129,130 Of all the
benefits, perhaps the most important are those gleaned
from preventing age-associated functional decline and the
reversal of effects of adverse health episodes.131–140

Exercise, if approached properly, is safe even into
advanced age.141 Jogging may be one exception: in a ran-
domized trial of 70- to 79-year-old men and women, injury
rates were 57% for those who jogged during weeks 14 to
26 and had walked during the first 14 weeks compared to
5% to 9% injury rates for walking and strength training
groups in the first 14 weeks.142 Both resistance training
and aerobic exercise are important and efficacious. Resis-
tance training is most helpful for improving balance and
muscular strength. Aerobic exercise is most helpful for
improvement in cardiopulmonary fitness and stamina.143

Giving permission to older patients and encouraging
regular physical activity are more important than the
exact exercise program undertaken. Regular activity
along with the older individual’s preference and adher-

ence are key factors for success. Appropriate exercise can
include regimens easily integrated into a routine day such
as walking, climbing and descending stairs, swimming,
gardening, and bicycling (mobile or stationary). For indi-
viduals unable to ambulate or transfer independently,
exercises can be done in bed or in a chair. Regular exer-
cise is therefore appropriate for people at any age and
almost all stages of functional status.

Functional Decline and Frailty 
(See Chapters 17 and 73)

Frailty, loss of function, and disability are common among
older individuals. Preservation of as much independence
as possible is a major goal in caring for older individuals,
especially the older old. Prevention of disability is a multi-
faceted task encompassing all the preventive measures
reviewed in this chapter plus very careful and thorough
generalized overall physical and cognitive assessment.
Interventions must be individualized. Ultimately,geriatric
medicine strives to limit functional loss and disability to the
extent possible, thereby improving quality of life.

Table 16.2 provides likelihood ratios and sensitivities
for several common in-office geriatric screening instru-
ments. Tables 16.3 through 16.5 summarize evidence-
based recommendations for inclusion or exclusion of
preventive measures for the older adult population. How
often to perform various preventive measures and at
what age (chronologic or physiologic) to stop certain
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Table 16.2. Sensitivity and specificity of common screening instruments by blinded assessment (±95% CI).

Likelihood
Condition Description of screening test Sensitivity Specificity ratio

Nutrition Ask: Have you lost 10 lb, over the past 6 months without trying to do so? 0.65 (0.56, 0.74) 0.87 (0.81, 0.93) 5.0
Weigh the patient.

Vision Ask: “Do you have difficulty driving, watching TV, or reading, or doing 0.67 (0.58, 0.76) 0.86 (0.79, 0.93) 4.8
any of your daily activities because of your eyesight?”

If yes, test each eye with Snellen chart while patient wears corrective 
lenses (if applicable).

Hearing Set audioscope to 40 dB. 0.93 (0.88, 0.98) 0.60 (0.51, 0.69) 2.3
Test hearing using 1000 and 2000 Hz.

Cognition/ Three-item recall test. 0.90 (0.84, 0.96) 0.64 (0.55, 0.73) 2.5
memory

Incontinence Ask: “In the last year, have you ever lost your urine and gotten wet?” 0.89 (0.83, 0.95) 0.95 (0.91, 0.99) 17.8
If yes, ask: “Have you lost your urine on at least 6 separate days?”

Depression Ask: “Do you often feel sad or depressed?” 0.83 (0.76, 0.90) 0.79 (0.71, 0.87) 4.0
Physical Ask six questions: Are you able to: 0.91 (0.86, 0.96) 0.50 (0.41, 0.59) 1.8

disability Do strenuous activities like fast walking or bicycling?
Do heavy work around the house like washing windows, walls, or floors?
Go shopping for groceries or clothes?
Get to places out of walking distance?
Bathe, either a sponge bath, tub bath, or shower?
Dress, like putting on a shirt, buttoning and zipping, or putting on shoes?

Source: Adapted from Moore AA, Siu AL. Screening for common problems in ambulatory elderly: clinical confirmation of a screening instru-
ment. Am J Med. 1996;100(4):438–443, with permission.



Table 16.3. Common screening measures recommended on good evidence for the geriatric patient.

Screening or counseling Specialist organizations High-risk elderly patients

Screening for hearing impairment Y Y Y
Screening for visual impairment Y Y Y American Academy of Opthamologists, African-Americans and 

American Optometric Association Caucasians; diabetics;
family history of ocular 
disease

Counseling on well-balanced diet/ Y Y Y Institute of Medicine, American 
use of BMI tables Academy of Clinical 

Endocrinologists
Counseling on physical activity Y Y
Counseling on falls/injury prevention Y I
Screening for elder abuse Y* I Injured older patients
Screening for IADL/ADL limitations Lachs; Moore and Siu (see references)
Screening for substance abuse Y Y Substance Abuse and Mental Health Personal history of substance 

Administration abuse; patients with major 
life changes

Screening for hypertension (BP) Y Y Y Y American Heart Association
Screening for lipid disorders Y Y I National Cholesterol Education

Program Adult Treatment Panel II,
National Institutes of Health,
American Heart Association

Screening for oral health Y I National Cancer Institute, American Tobacco or alcohol users;
Cancer Society patients with suspicious 

lesions
Annual influenza vaccination Y Y Y Y American College of Preventive Patients with chronic 

Medicine, CDC Advisory Committee pulmonary, cardiovascular,
on Immunization Practices or metabolic disorders;

institutionalized patients
Pneumococcal vaccination Y I* Y Y American College of Preventive Patients with chronic 

Medicine, CDC Advisory Committee pulmonary, cardiovascular,
on Immunization Practices or metabolic disorders;

institutionalized 
immunocompetent elderly 
patients

Tetanus-diptheria vaccination Y Y Y Y CDC Advisory Committee on
Immunization Practices

Screening for breast cancer, ages Y Y Y Y Y American College of Preventive 
50–69 (mammography) Medicine; NIH consensus conference,

National Cancer Institute, American 
Cancer Society, American College of 
Radiologists, American College of 
Obstetricians & Gynecologists,
American Geriatric Society

Screening for breast cancer, ages Y Y Y Y National Cancer Institute; American 
50–69 (clinical breast exam) College of Obstetricians & 

Gynecologists; American Cancer 
Society; American College of
Radiology; American Society of 
Clinical Oncology

Screening for breast cancer (breast I American College of Radiology,
self-exam) American Society of Clinical 

Oncology
Screening for cervical cancer (PAP Y* Y Y Y American College of Preventive Previous irregular tests;

smear, up to age 69) Medicine; National Cancer Institute immigrants from developing
nations who have never 
been screened

Screening for colorectal cancer Y I Y Y American Cancer Society, American Familial polyposis; family 
(annual FOBT) Gastroenterology Association history of colorectal cancer 

in a first-degree relative;
inflammatory bowel disease

Screening for colorectal cancer Y I Y Y American Cancer Society Same as above
(sigmoidoscopy)

Screening for colorectal cancer I I* Y Y* American Cancer Society Same as above
(colonoscopy)

USPSTF, The U.S. Preventive Services Task Force; CTF, Canadian Task Force on the Periodic Health Examination (1997); AAFP, The American
Academy of Family Physicians (2002); ACP, American College of Physicians; AMA, American Medical Association; Y, yes; N, no; I, insufficient
evidence; *, screen high-risk patients.
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Table 16.4. Common screening measures to consider recommending, despite lack of conclusive evidence.

Specialty organizations
Screening measure recommending High-risk patients

Screening for cognitive I* I* Difficulties in daily activities,
impairment (MMSE, SPMSQ, self-reported (or reported by 
or clock-drawing test) reliable informant)

Screening for depression (GHQ I* N Family/personal history of
or Zung self-rating scale) depression; patients with 

chronic illness, pain, sleep 
disorders, or multiple 
unexplained somatic 
complaints

Screening for gait/mobility Y Over age 75; using ≥4 
problems prescription medications,

especially  psychoactive or 
antihypertensive drugs

Screening for diabetes mellitus I* N* N* N* American Diabetes Association Obese patients; family history of
(plasma glucose measurement) disease; Native Americans,

Hispanics, African Americans
Screening for thyroid disease I I Y Y* American Thyroid Association, Postmenopausal women with 

(thyroid function tests) American Academy of Clinical vague complaints; patients 
Endocrinologists with possible symptoms

Screening for thyroid disease N* N N* American Cancer Society Patients with history of head/
(neck palpation) neck irradiation

Screening for prostate cancer N I N N American Cancer Society, American
(DRE) Urologic Society, American 

College of Radiology
Screening for prostate cancer N N N N American Cancer Society, American 

(PSA) Urologic Society, American 
College of Radiology

Screening for prostate cancer N N
(TRUS)

Screening for skin cancer I* N* N* N N American Cancer Society, National Fair-skinned men and women 
(clinical skin exam) Institutes of Health, National aged >65, patients with 

Cancer Institute, American atypical moles, and those 
Academy of  Dermatologists, with >50 moles
American College of 
Preventive Medicine*

Screening for ovarian cancer N N Y N* Y National Institutes of Health, Family history of ovarian cancer
American Cancer Society,
National Cancer Institute,
American Medical Women’s 
Association

USPSTF, The U.S. Preventive Services Task Force (1996); CTF, Canadian Task Force on the Periodic Health Examination (1997); AAFP, The 
American Academy of Family Physicians (2002); ACP, American College of Physicians; AMA, American Medical Association; CDC, Center for
Disease Prevention and Control; Y, yes; N, no; I, insufficient evidence; *, screen high-risk patients.
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Table 16.5. Screening measures for which evidence does not support recommendation.

Does not recommend

Screening measure Recommends Screen high-risk individuals

Annual electrocardiogram I N N American College of Cardiologists/
American Heart Association,
American College of Sports 
Medicine

Screening for osteoporosis (bone I* N* National Osteoporosis Foundation, Women with history of fractures;
densitometry) American Academy of Clinical loss of height with back pain;

Endocrinologists* advanced age; Caucasian race;
low body weight; bilateral 
oophorectomy before 
menopause; women considering
estrogen prophylaxis

Screening for lung cancer N N N
Screening for pancreatic cancer N N N
Screening for bladder cancer N* N Smokers; patients who worked in 

rubber or dye professions
Screening for asymptomatic carotid I N N* N Patients with risk factors for cardio- 

disease or cerebrovascular disease
Screening for peripheral artery disease N* N American Heart Association* Diabetics
Screening for abdominal aortic I* I* Men over 60 who are smokers,

aneurysm hypertensives, claudicants, or 
have family history of AAA

Screening for asymptomatic bacteriuria I I
Screening for iron-deficiency anemia N N N* Recent immigrants from 

developing nations
Screening for tuberculosis N* N* N* N* Recent immigrants from 

developing nations; patients from 
underserved, low-income  
populations, patients with 
diabetes, renal failure, HIV;
substance abusers; nursing home 
residents

USPSTF, The U.S. Preventive Services Task Force (1996); CTF, Canadian Task Force on the Periodic Health Examination (1997); AAFP, The 
American Academy of Family Physicians (2002); ACP, American College of Physicians; AMA, American Medical Association; Y, yes; N, no; I,
insufficient evidence; *, screen high-risk patients.
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interventions, with few exceptions (e.g., influenza vaccine
yearly), has not been well studied. Until better evidence
is available, common sense should prevail.

Conclusion

As the quantity of prevention-related information in-
creases and dissemination becomes quicker and more
widespread, shared decision making between clinician
and patient will become increasingly important. Avail-
ability of sites beyond the physician’s office—the Inter-
net, the workplace, senior centers, and schools, for
example—will facilitate broader access to disease pre-
vention and health promotion measures. As more 
individuals live longer and more active lives, attention 
to lifestyle habits, quality of life issues, risk factors for 
diseases, and genuine health promotion activities will
demand more attention in the disease prevention/health
promotion arena. The medical community, however, will
need to be vigilant in its surveillance of “new break-
through prevention measures” to guard the general older
public from the unscientific claims of those purporting to
practice “anti-aging” medicine (see Chapter 62).
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17
Instruments to Assess Functional Status
Brandon Koretz and David B. Reuben

Psychometric Attributes of Instruments

As there are a wide variety of assessment instruments, it
is important for practitioners to chose those that have
been appropriately evaluated for validity, reliability, and,
if possible, responsiveness.

Validity

Validity is the extent to which an assessment instrument
accurately measures the quality it is intended to measure.
Usually, validity is the relationship between an instru-
ment’s performance and a “gold standard,” another
instrument, or a future event.

Sensitivity and specificity are both components of
validity. Sensitivity is the extent to which a test is able to
detect persons with a disorder.1 Specificity is the extent
to which those with a negative test result do not have a
disorder.1 Both these characteristics refer to the intrinsic
qualities of the instrument itself and are not dependent
upon disease prevalence in the population being exam-
ined. However, they are frequently combined with preva-
lence rates to estimate positive and negative predictive
values. For screening purposes, it is appropriate to maxi-
mize sensitivity at the expense of specificity to capture as
many patients with the condition as possible.

Reliability

Reliability is the ability of a test to arrive at the same
result with repeated measurements. The two most im-
portant types are interrater and test–retest. Interrater
reliability refers to the degree of similarity between 
two scores obtained by two simultaneous observers.
Test–retest reliability refers to the similarity between two
scores obtained serially by the same observer over a time
period when change is not expected.

Geriatric assessment refers to an overall evaluation of the
health status of the elderly patient. The well-being of any
person is the result of the interactions among a number
of factors, only some of which are medical. In the geri-
atric population, these various factors may have become
impaired at different rates. Thus, an overall functional
assessment is more holistic than the traditional medical
evaluation. The ultimate goal of these evaluations is to
improve or maintain function.

Frequently, assessment instruments are used to evalu-
ate the various components of patients’ lives that con-
tribute to their overall well-being. These components, or
domains, include cognitive function, affective disorders,
sensory impairment, functional status, nutrition, mobility,
social support, physical environment, caregiver burden,
health-related quality of life, and spirituality. The instru-
ment itself can take many forms: it can be a structured
interview, a self-reported questionnaire, a physical or
mental task, or a blood test. Assessment instruments
usually produce scores that can be compared to estab-
lished normal ranges. The results from an individual
patient assessment can be used to establish a baseline for
future comparisons, form diagnoses, monitor the course
of treatment, provide prognostic information, and screen
for occult conditions. This last application is the most
common use for instruments that are employed in the
outpatient setting.

This chapter provides an overview of geriatric assess-
ment instruments. We begin by briefly describing some of
the basic psychometric attributes that should guide the
use of any instrument. Next, we discuss the strengths and
weaknesses of different types of instruments. Finally, we
end with a review, arranged by functional domain, of
some useful instruments. The emphasis is on those instru-
ments that are easy for a single healthcare provider to
apply in the outpatient setting. A list of some suggested
instruments appears in Table 17.1.
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Responsiveness

Responsiveness refers to an instrument’s ability to detect
clinically significant changes over time, even if these
changes are small.2 Tests demonstrating a high sensitivity
to small changes may have an increased rate of false 
positives. Although in general reliable measurements 
are likely to be responsive, the two terms are not 
interchangeable.

Strengths and Weaknesses 
of Instruments

Assessment instruments are simply tools to begin an
evaluation process. It is easy to overestimate their value
and make their application an end unto itself. The crucial
step in the use of assessment instruments is the inter-
pretation of their findings. Knowing how to proceed
based on positive or negative results is one of the most
important duties of the clinician.

The choice of which assessment instrument to use is
based on a careful consideration of its relative strengths
and weaknesses as they apply to a given clinical situation.
For instance, comprehensive but lengthy interview-based
questionnaires may be appropriate for research settings
but not in clinical practice. Patients are usually unwilling
to submit to prolonged interviews, and practitioners are

unlikely to have enough time to conduct them. Thus,
clinically useful assessment instruments must be concise.
This criterion does not mean, however, that they must 
be administered by the primary clinicians. The costs and
utilities of administering various instruments in clinical
settings by nonphysician office staff are reasonably 
inexpensive and effective.3,4 Furthermore, patients can
complete self-administered surveys at home.

The mode of administration (i.e., who performs the
rating) can affect a test’s results. The rater can be the
patient, a proxy, or an interviewer. Self-administered
questionnaires, although efficient and inexpensive, may
introduce elements of underreporting or overreporting
because of lack of motivation or denial of dysfunction.
Furthermore, elderly patients may require or request
assistance from family members when completing the
questionnaire, thus introducing the biases of a second
reporter; this may be especially true for those with cog-
nitive impairments. However, even trained interviewers
can introduce their own biases during the information-
gathering process.5

Another element to consider is the contrast between
measures of capacity and those of performance. There
are advantages and disadvantages to each approach.
Capacity refers to what patients report they are able to
do. As the task or skill at issue is not actually performed
in an observed setting, the rating process can be com-
pleted quickly. Similarly, there is no need for any special

Table 17.1. Suggested brief geriatric assessment instruments.

Domain Instrument Sensitivity Specificity Time (min) Cutpoint Comments

Cognition
Dementia MMSE7 79%–100%a 46%–100% 9 <24b Widely studied and

accepted
Timed time and 94%–100% 37%–46% <2 <3 s for time and Sensitive and quick

change test20 <10 s for change
Delirium CAM23 94%–100% 90%–95% <5 Sensitive and easy

to apply
Affective GDS 5 question 97% 85% 1 2 Rapid screen

disorders form33

Visual Snellen chart4 Gold standard Gold standard 2 Inability to read Universally used
impairment at 20/40 line

Hearing Whispered voice4,40 80%–90% 70%–89% 0.5 50% correct No special 
impairment equipment needed

Pure tone 94%–100% 70%–94% <5 Inability to hear Can be performed 
audiometry40,41 ≥2 of 4 40-db by trained office

tones (0.5, 1, 2, staff
and 3 kHz)

Dental health DENTAL46 82% 90% <2 (estimated) Score ≥2
Nutritional Weight loss of >10 65%–70% 87%–88% Yes to either

status pounds in 6 months
or weight <100 lb3

Gait and Timed Get Up and 88% 94% <1 >20 s Requires no special
balance Go3,70 equipment

a Some studies have found lower sensitivites, but most studies of dementia subjects fall in this range.7

b Cutoff is dependent on a number of variables including age, education, and racial or ethnic background.7



equipment. The chief disadvantage of capacity assess-
ment is the reliance on patients’ subjective estimates 
of their abilities. Thus, clinicians frequently ask what
patients actually do instead of what they can do. Because
some patients function substantially below their capacity,
this approach may underestimate their functional ability.
Performance-based measures are direct observations of
particular actions. Advantages include an increase in
objectivity as patients’ biases and those of their proxies
are minimized. Disadvantages include the need to train
the observer and the costs for specialized equipment to
create the task being observed: an audiometer to create
a tone, stairs to climb, etc. Some tasks (e.g., role func-
tions), however, cannot be measured in clinical settings.

Patient factors may also affect the performance of the
instrument in clinical settings; these include educational
level, social background, gender, and ethnicity.6–8 An
additional element—patient fatigue—can affect scores
on cognitive or performance-based measures.

Finally, each test has a limited range in which it is sen-
sitive, commonly referred to as ceiling and floor effects.
A ceiling effect describes limited usefulness of an instru-
ment because virtually everyone scores at the top.
Conversely, a floor effect is when everyone scores at the
bottom of the scales. For example, in a population of
healthy community-dwelling older persons, the ceiling
effect would apply if one measured basic activities of
daily living (BADL, discussed below); almost all the
patients are able to complete all the relevant tasks. Sim-
ilarly, in a nursing home population, almost all patients
will be dependent in all items of the instrumental activi-
ties of daily living scale (IADL; discussed below); thus,
the instrument does not capture a range of function—a
floor effect. Practitioners must be aware of the range of
sensitivity of the tools they employ and select tests that
are appropriate for the population.

Screening

Many assessment instruments applied in the outpatient
setting are used to detect asymptomatic conditions. The
principles of screening derive from preventive services
research. Screening has been defined as using “a test or
other standardized examination procedure ... to identify
patients requiring special intervention.”9 There are at
least five requirements for screening: (1) a screening test
must have acceptable sensitivity and specificity; (2) the
test must detect a condition in a presymptomatic stage;
(3) there must be a proven treatment for this condition;
(4) there must be additional benefit derived from receiv-
ing the treatment in the presymptomatic stage; and (5)
the condition that the screening is targeting must be
common and be associated with a significant burden.10

Although geriatric assessment instruments usually do not

fulfill all these requirements, these principles should be
considered when deciding whether it is worth assessing a
particular dimension.

Dimensions of Geriatric Assessment

Cognitive Function

Assessment of the cognition of elderly patients generally
focuses on detection of dementia and delirium. Although
these two conditions can be distinguished by time course,
pathophysiology, and clinical features, they may coexist.
In fact, the presence of dementia is a risk factor for 
the development of delirium in elderly hospitalized
patients.11

Cognitive Impairment

The prevalence of dementia, an acquired, progressive
impairment of multiple cognitive domains, is age depend-
ent. Therefore, the yield of screening for cognitive impair-
ment increases as the population ages. Because the initial
phases of impairment can be quite subtle, it can be dif-
ficult for a clinician to make the incidental discovery 
of cognitive impairment. Structured examination tech-
niques may be helpful in detecting early dementia. Such
detection has become increasingly important because a
number of pharmacologic and behavioral interventions
have been shown to slow the progression of symptoms
and delay nursing home placement for patients with 
moderate Alzheimer’s disease.12,13 Additionally, early
detection of cognitive impairment allows family mem-
bers and caregivers to plan for the future.

The most widely used assessment tool for cognitive
status is the Mini-Mental State Exam (MMSE).14 Origi-
nally developed to detect delirium, dementia, and affec-
tive disorders in inpatient settings, it has since been
validated in a number of other settings.15 In a 5- to 
10-min period, the MMSE tests a number of cognitive
domains: orientation, registration, attention and calcula-
tion, language, recall, and visual-spatial orientation. It 
is easy to apply and interpret. In fact, the instrument can
be given by office staff after minimal training. The 
Short Portable Mental Status Questionnaire16 is similar in
design but has a more narrow focus. It requires that the
patient answer many of the same orientation questions as
the MMSE but also asks for the name of the current and
past president, the patient’s mother’s maiden name, and
his or her birthday, address, and phone number. As the
questionnaire is shorter, it takes less time to administer.
A disadvantage to both these performance tests is that
they measure functions that are not particularly relevant
in everyday life, such as drawing intersecting pentagons
and performing serial subtraction.
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Other useful and rapidly administered tests are the
Clock Drawing task and the Time and Change test. Both
are performance-based tests. The former assesses execu-
tive function and visuospatial skills by having the patient
draw a clock face and place the hands at 10 min after 11
o’clock. There are standardized scoring methods17 for the
drawing, and the test has been shown to have a high neg-
ative predictive value for Alzheimer’s disease.18 The latter
is a brief performance based test in which a patient must
read a clock face set at 11:10 and separate $1.00 in change
from a collection of coins totaling $1.80.19,20 It has been
shown to be accurate in both inpatient and outpatient
populations.19,20 To improve sensitivity, time thresholds
may be applied—taking longer than 3 s to correctly tell
the time and longer than 10 s to correctly make change
indicate the need for further evaluation.

A very different type of cognitive assessment is the 
Set Test.21 As originally described, the patients are given
four categories (colors, fruit, towns, and animals) and an
unlimited amount of time to list as many members of that
category as possible. The maximum score in each cate-
gory is 10. A score under 15 is considered abnormal,22

although there are concerns about its sensitivity even at
higher cutpoints. In one trial, 17% of demented patients
demonstrated a perfect score.23 Patients are not exposed
to any lists of relevant words before the test begins and
are expected to create their list de novo. This test exam-
ines a number of cognitive domains including language,
executive function, and memory. Unimpaired older
persons should be able to generate a list of 10 items
within 1 min.

Delirium

Delirium is an acute, fluctuating alteration in level of 
consciousness and attention. It is a common occurrence,
particularly in hospitalized elderly patients. Because its
manifestations can be variable, it is often overlooked.
Delirium is associated with increased morbidity and cost
of care.

Several assessment instruments can facilitate the
detection of delirium.24 The most commonly used is 
the Confusion Assessment Method.25 When using it, the
examiner diagnoses delirium based on the demonstration
of (1) an altered mental status with an acute onset and
fluctuating course, (2) impaired attention, and (3) either
disorganized thinking or a change in level of conscious-
ness. Its high sensitivity and brevity make the Confusion
Assessment Method a clinically useful instrument. Other
cognitive tests that have been used to detect delirium are
the MMSE, the Dementia Rating Scale,26 and the Mental
Status Questionnaire.27 All have adequate reliability.28

Disadvantages of these latter instruments include their
substantial false-negative rates and their inability to 
distinguish delirium from dementia. Clinical tests of

attention, such as digit span or stating the months of the
year backward, may also help detect delirium at an early
stage. Because of the temporal variability that is the hall-
mark of delirium, a patient may seem entirely lucid at the
time of evaluation. For this reason, it is important to seek
out reports from collateral informants, family or nurses.

Affective Disorders

Depression is one of the most common psychiatric dis-
orders affecting older persons. It is associated with sig-
nificant morbidity and mortality.29 The earliest depression
scales relied heavily on the presence of somatic symp-
toms.30,31 Hence, the scales may be less useful in geriatric
populations with a high prevalence of such symptoms
caused by other comorbid medical illness.32 The Geriatric
Depression Scale (GDS) was specifically designed for
elderly patients.33 Initially validated in a 30-question
format, 15- and 5-question versions have been de-
scribed.34,35 The threshold scores for a positive depression
screen are 11, 7, and 2, respectively.33,34,35 An even more
concise approach, a single question screen,“Do you often
feel sad or depressed?” has been suggested.36 If answered
affirmatively, it should be followed by the 30-question
form of the GDS. The single question may be as accurate
in identifying depression as the long version of the GDS,37

although this technique identifies too many false posi-
tives to be useful as a screening instrument.38

Visual Impairment

Although the treatment of visual impairment is beyond
the scope of the primary practitioner, the leading causes
of visual loss in older adults—cataract, glaucoma, age-
related macular degeneration, and diabetic retinopathy—
are prevalent and treatable. One accepted method of
screening is having patients read the letters from the
handheld Jaeger card at a distance of 14 in. from their
eyes. Decreased visual acuity is defined as the patient
begin unable to read the 20/40 line. The wall-mounted
Snellen chart, generally considered to be the gold stan-
dard, can be similarly employed. Visual acuity tests do not
assess the functional impact of visual impairment, but
three self-report instruments have been developed. The
Activities of Daily Vision Scale,39 the VF-14,40 and the
National Eye Institute Visual Function Questionnaire,41

although not typically used in the primary practice
setting, each assess the patient’s perceptions of impair-
ments of their visual function.

Hearing Impairment

Hearing impairment can result in social isolation, de-
pression, and decreased functional status. Treatment by
amplification with a hearing aid has been demonstrated



to improve quality of life. Analogous to the visual 
impairment screens, both performance-based and self-
reported measuring tools are used to determine hearing
loss.

Performance tests include the whispered voice, finger
rub, and tuning forks. Of these, the whispered voice test
has been shown to have acceptable sensitivity and speci-
ficity to be useful as a screen.42 The examiner performs it
by initially asking the patient to repeat a series of words.
Then the examiner stands out of sight of the patient,
occludes one of the patient’s ears, and whispers one of
the previously spoken words at a minimum of 6 cm from
the patient’s ear. A passing score is the ability to correctly
repeat at least 50% of the whispered words. Screening
can also be accomplished with the Welch–Allyn audio-
scope, a handheld otoscope with a built-in audiometer
capable of delivering a 40-dB tone at frequencies of 500,
1000, 2000, and 4000 Hz. Patients fail the screen if they
are unable to hear at least two of the four tones. Com-
pared to pure tone audiometry, the audioscope has a 
sensitivity of 94% and a specificity of 72% for detecting
hearing impairment. Its positive predictive value in the
elderly is 60%.43

The Hearing Handicap Inventory for the Elderly—
Screening version is a self-reported questionnaire
designed to evaluate the effects of hearing loss on the
social and emotional well-being of elderly patients.44 A
newer scale, developed from an analysis of data from the
National Health and Nutrition Examination Survey, also
accurately predicts hearing loss.45 It incorporates age,
gender, and education, in addition to specific questions
about decreased hearing. However, because it was devel-
oped using data from a relatively young population, aged
50 to 74, its value in those who are older remains uncer-
tain. Neither questionnaire is commonly used in primary
care settings.

Dental Health

Dental disease, similar to visual or hearing impairment,
requires a specialist for management. Nevertheless
primary care providers should recognize dental problems
and the resulting functional impact so that they can make
appropriate referrals. Two of the assessment instruments
available are the Geriatric Oral Health Assessment Index
(GOHAI) and the DENTAL instrument. The GOHAI46

is a 12-item self-report measure that assesses the impact
of oral disease in three domains—physical function,
psychosocial function, and discomfort. It is sensitive to
the change of function and symptoms that occur after the
subject receives dental care.47 The DENTAL instrument,
on the other hand, is used for screening purposes and 
to provide dental referrals from primary care practices.48

It is composed of a list of six conditions: dry mouth, oral
pain, oral lesions, difficulty eating, altered food selection,

and no recent dental care. The presence of one of the first
three or two of the latter three conditions should trigger
a dental referral.

Functional Status

Functional status has been defined as “a person’s ability
to perform tasks and fulfill social roles associated with
daily living cross a broad range of complexity.”49 Mea-
sures of functional status are used for a wide variety of
purposes. Clinicians apply them to establish baselines, to
monitor the course of treatment, or for prognostic pur-
poses. These assessments can also be used for screening.
For instance, health maintenance organizations may use
them to identify frail elderly who can be targeted for case
management efforts.

Examinations of function may be divided into three
levels: basic activities of daily living (BADL),50 instru-
mental activities of daily living (IADL),51 and advanced
activities of daily living (AADL).52 BADL refer to those
functions that are necessary, but not sufficient, for main-
taining an independent living status. Katz described basic
functional tasks: feeding, maintaining continence, trans-
ferring, toileting, dressing, and bathing. Individuals with
multiple dysfunctions at this level will require significant
in-home support, such as 24-h care, or nursing home
admission.

IADL are more complicated levels of activity that are
necessary to maintain an independent household; these
include tasks such as paying bills, taking medications,
shopping, and preparing food. People with several defi-
ciencies in these areas usually require an assisted living
situation, extensive community services, or some in-home
support. At this level, opportunity and motivation are
important contributors to maintaining function.53

The highest level of activity is represented by the
AADL. These are tasks such as working, attending reli-
gious services, volunteering, and maintaining hobbies.
These pursuits, because they are the most complex and
require the highest levels of multiple abilities to com-
plete, are likely to be the most sensitive to changes in
health status.

Self-reported measures of functional status can be
administered by questionnaire or by interview. As the
scales tend to follow a hierarchical ordering,54 the clini-
cian can efficiently assess a patient’s level of function by
asking about more advanced items first. Performance-
based measures of functional status provide useful 
prognostic information. Several instruments have been
developed including those that focus on lower extremity
function (e.g., standing balance, gait speed, and rising
from a chair55) and those that include upper extremity
function.56 These instruments predict functional decline,
institutionalization, and mortality.
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Nutritional Status

Malnutrition occurs frequently among elderly patients,
particularly those residing in nursing facilities. It has 
been associated with increased mortality, morbidity, and
admission to nursing homes.57 Nutritional status can be
evaluated by self-report screens, biochemical markers,
and anthropometric measures. The most widely used self-
report screen is the 10-question, self-administered check-
list portion of the Nutrition Screening Initiative.58,59 A
score of six or more indicates that a patient is at risk 
for malnutrition. If patients score at this level, they are
prompted to see health care providers for more in-depth
evaluations. Checklist scores can predict future disability
and persons at high risk for hospitalization.60 The check-
list has been criticized for being no more accurate as a
multi-item instrument than some of the individual com-
ponent items and for having poor predictive value in
general.61,62

Biochemical markers, although not specific for malnu-
trition, can be used as prognostic indicators. The most
studied serum marker is the serum albumin, which 
predicts morbidity and mortality in community-dwelling,
hospitalized, and institutionalized patients.63 Hypocho-
lesterolemia is also associated with increased mortality.64

The combination of hypoalbuminemia and hypocholes-
terolemia can be used to predict long-term mortality and
functional decline.65

Anthropometric tools have been used to assess nutri-
tion. The easiest one for the primary practitioner to
employ is the body mass index (BMI), which is calculated
by dividing the body weight in kilograms by the square
of the height in meters. BMI less than 22 indicates under-
nutrition and predicts future mortality.66 Measurements
of skin folds assess nutritional status. However, these
measurements require specialized equipment and train-
ing and may not be reliable in elderly patients.67

Assessment methods employing combinations of these
approaches can be used to determine nutritional status.
The Mini Nutritional Assessment (MNA)68 creates a
composite score from the results of anthropometric
measurements, general assessment, dietary factors, and
patient self-report. Subjects are then classified as either
well nourished, at risk of malnutrition, or malnourished.
The Subjective Global Assessment also uses information
from the history and physical examination to categorize
patients into one of three groups—the same three as the
MNA—which can be used to predict major postoperative
complications.69

Gait and Balance Impairment

Falls are a major cause of morbidity and mortality in 
geriatric patients. Assessments of gait and balance im-
pairment should begin with the clinician asking patients

about their histories of falls, including frequency, result-
ing injury, and circumstances surrounding each incident.
However, because many patients do not recall previous
falls,70 self-report measures alone may not be sufficient.
Performance-based assessment instruments can be more
useful. For example, the Performance-Oriented Assess-
ment of Mobility71 employs a series of simple tasks: sitting
and standing balance, turning, standing without the use
of upper extremities for a push-off, and gait. Five other
common maneuvers—head turning, reaching, bending
over, back extension, and standing on one leg—can be
added for a further assessment of balance. All these sim-
ulate real-life situations in which the patient may be at
increased risk for falls. Although an impairment in these
activities is not diagnostic of a particular pathologic
process, clinicians can use this information to identify
those in need of further diagnostic evaluation.

Other screening instruments include the Timed Get Up
and Go Test72 and the Functional Reach.73 In the Timed
Get Up and Go Test, patients arise from a seated posi-
tion, walk 3 m, turn around, return to the chair, and sit
down. A healthy, elderly individual should be able to
complete this task in less than 10 s; any score greater than
20 s should prompt a more in-depth evaluation. This test
may also be useful to follow patients over time for func-
tional decline. The Functional Reach is a measure of
patient ability to stretch forward without moving their
feet. Limited ability to reach forward predicts the occur-
rence of future falls.

Although falls themselves create disability, even the
fear of falling can produce functional limitation. The
Survey of Activities and Fear of Falling in the Elderly 
is an instrument designed to evaluate how this fear 
contributes to the restriction of physical activity.74

Social Support

There is a strong association between patients’ social
functioning and health status. Clinicians should be famil-
iar with their patients’ levels of social interaction. During
times of physical or emotional stress, these social net-
works may mean the difference between remaining inde-
pendent in the community or requiring nursing home
care. Although there are a number of scales to assess
social well-being and interaction, they are too detailed to
be useful when applied by a primary care practitioner in
interview form.75 As part of the social history, the health
care provider should ask about who lives with the patient,
who provides meals and transportation if the patient is
unable to do so, and if the patient provides care for
anyone else. These questions are particularly important
because any subsequent absence of a caregiver, if present,
would have major implications for the patient’s well-
being. For example, if the caregiver becomes ill, the
patient may need to find an alternative source of food



and transportation. Simple ways to assess a patient’s
social supports are to ask if there is someone whom the
patient could call for help or if there are friends or rela-
tives with whom the patient has contact more than once
a month.76

Environment

Physicians rarely perform home safety evaluations 
themselves, but many home health providers are trained
to do so. These evaluations are covered by Medicare for
those who are eligible for home health services. Environ-
mental hazards that may lead to falls are common in 
community-based housing and in retirement communi-
ties.77 The most common hazards are poor lighting,
pathways that are not clear, and loose rugs or other “slip
and trip” threats.

Caregiver Burden

Because dementia and other chronic illnesses affecting
the elderly are prevalent, older persons are frequently
caregivers for their spouses or other relatives. The 
psychologic, physical, and economic burden associated
with caregiving can be substantial. Moreover, such stress
also has effects on patients who are recipients of care.
Increased caregiver burden independently predicts use of
medical services and nursing home placement.78 Inter-
ventions to decrease the stress of caregivers may delay
nursing home placement.79

Scales to assess caregiver burden are primarily used for
research,80 but some may have clinical applications. The
Screen for Caregiver Burden,81 which evaluates spouse
caregivers of patients with Alzheimer’s disease, is a 25-
item self-administered questionnaire that is sensitive to
changes over time. The Caregiving Hassles Scale also
evaluates the stress experienced by the caregivers of
family members with Alzheimer’s disease.82 This 42-item
self-administered instrument focuses on the minor irrita-
tions associated with providing care on a daily basis.

Quality of Life

Many elderly patients have chronic diseases that result in
discomfort and disability. As it is impossible to cure these
problems, the goal is to ameliorate suffering and improve
patients’ perceptions of their lives. Measurements of
health-related quality of life provide feedback to
researchers and clinicians so they can better target their
efforts. Unfortunately, there is not yet any brief, widely
accepted quality of life scale specifically targeting the
geriatric population. The Geriatric Quality of Life Ques-
tionnaire (GQLQ) was designed to measure the health-
related quality of life of community-dwelling elderly.
However, in spite of being specifically designed for a frail

elderly population, the GQLQ is neither more responsive
nor more valid than other generic scales with regard to
measurement of ADL function and emotional function.83

The Medical Outcomes Short Study Form-36, a brief
questionnaire, has been extensively studied and is widely
used.84 It is more appropriate for healthier community-
dwelling older persons rather than the frail or institu-
tionalized population.

Spirituality

For many older patients, spiritual beliefs are very im-
portant components of quality of life. Furthermore,
attendance at religious services has been associated with
decreased mortality.85 The SPIRIT mnemonic provides 
a structure for taking a patient’s spiritual history.86

The interview covers personal spirituality and beliefs,
involvement in a spiritual community and rituals, as well
as the implications of these beliefs and practices on
medical care and advanced directives. These issues may
be particularly important for patients who are approach-
ing death. As with problems in other domains, clinicians
should not hesitate to involve specialists. Clergy members
can be helpful, especially during times of health crisis.

Incorporating Assessment Instruments

The biggest challenge for clinicians with regard to as-
sessment instruments is incorporating them into a busy
practice. The particular combination of self-reported and
performance instruments that will result in the best yield,
highest accuracy, and most efficient use of time will vary
from practice to practice. Similarly, how to best utilize
trained ancillary staff to maximize the amount of useful
information obtained during each office visit will depend
on the patient populations and resources of each practi-
tioner. Finally, assessment instruments are valuable only
if the practitioner can respond to abnormal findings.
Hence, clinicians should be knowledgeable and skilled in
the management of the conditions detected, including
having available referral resources (e.g., rehabilitation
therapy).
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Comprehensive Geriatric Assessment and
Systems Approaches to Geriatric Care
David B. Reuben

Comprehensive Geriatric Assessment

Overview

The premise behind comprehensive geriatric assessment
is the belief that a systematic evaluation of frail older
persons by a team of health professionals can uncover
treatable health problems and lead to improved health
outcomes. Early randomized clinical trials provided 
convincing evidence that such programs conducted in
hospital-based and rehabilitation units, which typically
required several weeks of treatment, could lead to better
survival rates, improved functional status, and more desir-
able placement (e.g., home rather than nursing home) fol-
lowing discharge from the hospital. Since these first trials
were published in the early 1980s, the health care deliv-
ery system in the United States has changed and there
has been an increased focus on the costs of delivering
care. Such emphasis on controlling costs has led to a shift
from hospital to outpatient care, growth in managed care,
and case management of frail older persons. In response
to these changes, many programs have attempted to
retain principles of CGA yet streamline the process of
care, frequently relying on postdischarge and community-
based assessment. Furthermore, most of the early 
programs focused on restorative or rehabilitative goals
(tertiary prevention) whereas many newer programs are
aimed at primary and secondary prevention. Finally,
many of the principles of CGA are being incorporated
into the practices of individual clinicians (both physicians
and nurse practitioners), whereas in CGA the assess-
ments are conducted by a team of health care profes-
sionals rather than by one solitary clinician. As a result,
most of today’s CGA programs bear little resemblance
to the traditional models of the 1980s. Nevertheless,
reviewing the basic principles of CGA provides an under-
standing of both the evolution of this method of health
care delivery and the framework for CGA-like interven-
tions that are currently available or are in development.

During the past quarter century, the health care delivery 
of older persons has evolved from a traditional medical
framework to a broader recognition of the relationship
between an older person’s health and their environment,
beliefs, support system, and societal roles. Accordingly,
new systems of care have been developed that recognize
the complexity of this health-related ecosystem and
attempt to organize and enhance it to improve the overall
health and well-being of the individual. The initial
attempts at organizing this care focused on the frail elderly
population, based upon the belief that this population was
most needy and most likely to benefit from a geriatric
approach. Early descriptive studies indicated that among
many institutionalized older persons, treatable problems
could be uncovered by systematic evaluation of multiple
dimensions of health. These dimensions and specific
approaches to evaluation are covered in Chapter 17.
Because of the frailty of the population initially considered
and because physicians had little training or skill in many
aspects of this broader evaluation, teams of health care
professionals were assembled to provide comprehensive
geriatric assessment (CGA). A 1987 National Institutes of
Health Consensus Development Conference defined
CGA as a “multidisciplinary evaluation in which the mul-
tiple problems of older persons are uncovered, described,
and explained, if possible, and in which the resources and
strengths of the person are catalogued, need for services
assessed, and a coordinated care plan developed to focus
interventions on the person’s problems.”1

Over the past two decades, research on the effective-
ness of CGA has led to changes in both the target popu-
lation for geriatric assessment and the approaches
employed. Simultaneously, the overall health care system
has evolved in response to financial, technologic, and 
cultural forces. This chapter first describes traditional
comprehensive geriatric assessment and then traces the
evolution of the next generation of health service deliv-
ery innovations that are derived from CGA. Finally, I
speculate on the future of CGA-like interventions.
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Process of Care

Conceptually, comprehensive geriatric assessment is a
three-step process: (1) screening or targeting of appro-
priate patients; (2) assessment and development of 
recommendations; and (3) implementation of recom-
mendations, including physician and patient adherence to
recommendations. Each of these steps is essential if the
process is to be successful at achieving health and func-
tional benefits. Within this broad conceptualization, CGA
has been implemented using many different models in
various health care settings.

Screening and Selection of Appropriate Patients

Most CGA programs have used some type of identifica-
tion (targeting) of high risk parents as a criterion for
inclusion in the program. The purpose of such selection
is to match health care resources to patient need. For
example, it would be wasteful to have multiple health
care professionals conduct assessments on older persons
who are in good health and have only needs for preven-
tive services. Rather, the intensive (and expensive)
resources needed to conduct CGA should be reserved for
those who are at high risk of incurring adverse outcomes.
Such targeting criteria have included:

• Chronologic age
• Functional impairment
• Geriatric syndromes (e.g., falls, depressive symptoms,

urinary incontinence, functional impairment)
• Specific medical conditions (e.g., congestive heart

failure)
• Expected high health care utilization

Each of these criteria has been shown to be effective in
identifying patients who may benefit from some type of
geriatric assessment and management. However, none of
these criteria are effective in identifying patients who
would benefit from all geriatric assessment and manage-
ment programs. Accordingly, the specific targeting crite-
ria should be matched to the type of assessment and
intervention that is being implemented. For example,
a geriatric evaluation and case management program
might focus on persons at high risk of health care uti-
lization. Conversely, a preventive program might rely
solely on age (e.g., >75 years) as the entry criterion.

Assessment and Development 
of Recommendations

Once patients have been identified as being appropriate
for CGA, the traditional model of CGA invokes a team
approach to assessment. Such teams are intended to
improve quality and efficiency of care of needy older
persons by delegating responsibility to the health profes-
sionals who are most appropriate to provide each aspect

of care. Appropriateness in this case indicates both
special expertise (e.g., social workers have unique knowl-
edge about community resources) and costs of providing
care (e.g., a nurse may be able to conduct some medical
assessments as well as a physician). Such team care
requires a set of operating principles and governance.
Otherwise, it can result in uncoordinated, redundant, or
dysfunctional care. First among these principles is an
understanding of the roles of each member of the team
and mutual respect among the different professions. The
team must also establish rules for process of care includ-
ing the conduct of team meetings, communication, and
follow-up on each professional’s assigned responsibilities
and tasks. Although such teams have been embraced in
principle by health care systems, in practice they often
run counter to the training of health professionals. In par-
ticular, physicians have had little training in working with
health care teams, and their basic training emphasizes a
medical model.

The composition of the CGA team has traditionally
included core and extended team members. Core
members evaluate all patients; whereas extended team
members are enlisted to evaluate patients on an “as-
needed” basis. Most frequently, the core team consists of
a physician (usually a geriatrician), a nurse (nurse prac-
titioner or nurse clinical specialist), and a social worker.

The extended members of the team include a variety
of rehabilitation therapists (e.g., physical, occupational,
speech therapy), psychologists or psychiatrists, dietitians,
pharmacists, and other health professionals (e.g., dentists,
podiatrists). Frequently, the constituency of the team 
is determined more by the local availability of profes-
sionals with interest in CGA than by programmatic
needs.

To increase efficiency, the concept of a core and
extended team is gradually yielding to a strategy that
relies on flexibility in team composition so that patients
are assessed by only those providers who are likely to
benefit the patient. In this model, the only consistent
member of the team would be the primary care provider.
Brief screens, as described in Chapter 17, might identify
which providers need to conduct further assessment and
therapy. Thus, team members would only assess the
patient briefly to determine whether a more in-depth
evaluation is necessary. The overriding approach of this
strategy is that each patient receives the only the amount
of assessment that is necessary.

Regardless of the composition of the team, a key
element is the training of the team. Such training should
serve several purposes: (1) to ensure that team members
have an adequate understanding of the CGA process; (2)
to raise the level of expertise of team members in their
specific contribution to the team; (3) to develop standard
approaches to problems that are commonly identified
through CGA; (4) to define areas of responsibility of indi-



vidual team members; and (5) to learn to work effectively
as a team. Such training can begin as a retreat or through
a series of in-service seminars and should be reinforced
periodically. When new members of the team are added,
they should receive the basic components of the initial
team training.

If CGA is to be effective, the following six components
of the process of care must be addressed:

1. Data gathering
2. Discussion among team members
3. Development of a treatment plan
4. Implementation of the treatment plan
5. Monitoring response to the treatment plan
6. Revising the treatment plan as necessary

The approach to gathering clinical data is changing.
Traditionally, data gathering for outpatient-based com-
prehensive geriatric assessment has been conducted by
all team members during the course of one long visit,
often lasting 3 to 4 h. This scheduling has traditionally
been to accommodate the health care providers sched-
ules but must be balanced with considerations of poten-
tial patient fatigue. As a result, there has been increasing
flexibility in scheduling outpatient CGA so that is more
convenient for patients and their families. In inpatient
and home settings, different providers usually conduct
their assessments over the course of several days before
convening as a team.

The content of clinical data that are collected is also
evolving. Although health care professionals receive
broad and patient-specific training in their discipline that
is relevant to assessment of older persons, what actually
happens in the clinical encounter is highly variable.
Therefore, many CGA programs have turned toward
structured professional evaluations so that each patient
receives a similar evaluation. Of course, when appropri-
ate, health professionals may depart from the standard
evaluation to pursue problems in greater depth. These
structured evaluations may take the form of assessments
that the team has developed and believes to be clinically
relevant for their population or may rely on validated
instruments. The latter allows comparisons of assess-
ments with those conducted in other programs but,
because these instruments are usually developed for
research purposes, they may be less useful for clinical
decision making.

With increased flexibility in team structure and sched-
uling, team discussions in outpatient and home settings
are increasingly changing from face-to-face meetings to
conference calls or conferencing via Internet. In this
manner, discussions can occur at convenient times, even
though team members may be in geographically dis-
parate locations. However, in inpatient settings, where
discharge planning is an exceptionally important role for
the team, most meetings still occur face to face.

The process of management of clinical disorders can
also be structured (e.g., protocols for managing geriatric
syndromes). However, as discussed next, the implemen-
tations of such protocols have frequently met with con-
siderable resistance or have been ignored in clinical
settings. Nevertheless, common approaches to these
problems that span across providers participating in the
CGA team are important to ensure that a similar inter-
vention is being rendered to all patients.

Implementing Recommendations from CGA

In inpatient settings where the assessment team has
primary care of the patient, generally implementation of
recommendations is not a problem, provided that there
are adequate resources (e.g., sufficient number of reha-
bilitation therapists available at the hospital). However,
patients may refuse to participate in diagnostic or thera-
peutic plans. When the CGA team is providing consulta-
tive services, the link between recommendations and
implementation is less certain. In outpatient settings, the
implementation of CGA recommendations is particu-
larly tenuous because the process can fail at several
points, including lack of implementation of CGA recom-
mendations by primary care physicians (in consultative
CGA models) and poor adherence to CGA recommen-
dations by patients. The later can range from patients
choosing not to see recommended consultants or refus-
ing to undergo recommended tests to choosing not to
adhere to prescribed exercise, nutrition, or rehabilitation
regimens.

Successful strategies to increase adherence to 
CGA recommendations have included geriatrician-to-
referring-physician telephone calls with follow-up
patient-specific recommendations by mail, and patient
and family education including empowerment tech-
niques. Newer technologies, including fax and e-mail, are
increasingly being used to communicate recommenda-
tions. Even when primary care physicians and patients
are in agreement with CGA recommendations, access
barriers to receiving indicated services may limit the
effectiveness of outpatient CGA. These access barriers
include lack of transportation, fragmented services, and
gaps in insurance coverage. For example, patients may
not be able to get to needed physical therapy three times
a week because they do not drive, have no nearby family,
or are too disabled to use public transportation. In com-
munity-based settings, needed referral services may not
be available or, more commonly, are not covered by
Medicare. A potential solution to some of these obstacles
is use of home health agencies, which can provide a wide
range of services to those who are homebound. Similarly,
establishing a network of health professionals in the 
community is essential in developing CGA programs in
office-based practices.
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Outcomes of Traditional CGA

In virtually all studies of CGA, the process itself has
resulted in improved detection and documentation of
geriatric problems. However, such identification of prob-
lems has not always led to improved outcomes. A 1993
meta-analysis of five models of CGA (geriatric evalua-
tion and management units, inpatient geriatrics consulta-
tion services, home assessment services, home assessment
services for patients who had recently been discharged,
and outpatient assessment services) summarized the evi-
dence to date on traditional models of CGA.2 The prin-
cipal findings of the meta-analysis indicated that the
hospital or rehabilitation unit model of CGA had the
strongest and most consistent benefits on mortality, living
at home, and functional status. Home assessment pro-
grams, all of which were implemented and tested in
Europe, demonstrated survival benefit at 36 months.
None of the other models demonstrated consistent 
benefits across studies, outcomes, and time points.

Further studies of these traditional models have sup-
ported these findings including negative randomized clin-
ical trials of inpatient geriatric assessment consulation,3

in-home assessment by a geriatric nurse practitioner 
for patients who had recently been discharged from the
hospital,4 and outpatient geriatric consultation.5 Even the
most robust traditional CGA model, the geriatric evalu-
ation and management unit, may no longer confer the
same benefits in the current environment. A recently
completed multisite randomized clinical trial within the
Department of Veterans Affairs demonstrated little
benefit of such units when compared to usual care, which
may have improved considerably since the early 1980s.6

Nevertheless, many CGA programs continue despite the
lack of strong supporting evidence from clinical trials.
Reasons include perceptions among teams and health
systems that this is a better way to deliver care to frail
older persons, regardless of whether clinical or cost ben-
efits can be demonstrated, and a sense that traditional
outcome measures employed in previous research do not
adequately capture the benefits of CGA.

New Models of CGA

In light of the potential benefits that CGA can provide
when physician implementation and patient adherence
are high, new strategies have focused on geriatric man-
agement with continuity by the geriatrics team7–9 and
CGA consultation coupled to an adherence intervention
that emphasizes patient empowerment.10 Recently, some
of these models have achieved health benefits in ran-
domized clinical trials. Geriatric evaluation and continu-
ity management has resulted in better perceived health,
life satisfaction, affective health status, and quality of
health and social care.7,8,11,12 Another type of continuity

geriatric evaluation and management assumes primary
care of older persons who are at high risk for high health
care utilization for an average of 6 months and then
returns patients to the care of their primary care physi-
cians. When evaluated in a randomized clinical trial, this
approach prevented functional decline and reduced the
likelihood of depression at a modest cost.13 A model of
geriatric preventive services for unselected community-
dwelling older persons utilized a geriatric nurse practi-
tioner to provide periodic in-home assessments that were
subsequently discussed with a multidisciplinary team.14

This intervention delayed functional decline and reduced
nursing home placement in a randomized clinical trial. In
a replication study, however, the benefit was confined to
persons who were at low risk for nursing home admis-
sion.15 Finally, a model that combines CGA with an
adherence intervention has been developed and tested.
This program provided single outpatient comprehensive
geriatric assessment for community-dwelling older
persons with functional impairment, urinary inconti-
nence, falls, or depressive symptoms. The team consisted
of a geriatrician, nurse practitioner, social worker, and
physical therapist (when needed). The assessment was
then linked to an adherence intervention that was
designed to empower the patient to take action and to
educate the physician. In a randomized clinical trial, this
strategy was associated with less functional decline, less
fatigue, and better social functioning16 and was cost-
effective when compared with many commonly used
treatments.17

New Models of Care That 
Have Roots in CGA

As traditional models have been tested and modified,
several new models of care have been developed and
tested that could be considered the progeny of CGA.
These models differ from traditional and modified CGA
in some important characteristics. First, they are increas-
ingly being developed outside of academic settings. This
shift is noteworthy because of the increased difficulty of
conducting studies in such settings where change is so
rapid. Nevertheless, these studies are exceptionally valu-
able because they frequently test effectiveness rather
than efficacy (i.e., the ability to work under “real-world”
circumstances as well as in the “idealized” research 
settings). As a result, when successful, these interventions
are frequently retained. Second, there has been increas-
ing emergence of nursing-based interventions, both in
hospital and community-based settings. Third, many new
interventions have focused on self-management and
increased patient empowerment in caring for their dis-
eases. Such approaches, including those using volunteer



lay class leaders, have demonstrated improvement in
health status among person with chronic diseases.18

Fourth, there has been an emphasis, perhaps a predomi-
nance, of the importance of cost savings as an outcome.
However, reliance on costs as a sole outcome may result
in programs that improve health care delivery but do not
benefit patients directly. Although the argument that a
financially secure health care system will be able to afford
to provide other benefits to its patients, improved patient
health outcomes should not be forgotten as an important
goal of these interventions. Finally, many programs have
begun adopting more of a systems approach to providing
care that also includes the community and patient as well
as the health care system.

One example of such a model of health care for chronic
diseases is provided in Figure 18.1.19 Within the health
care system, information support is used (e.g., to identify
patients through a registry), the manner in which health
care is provided is changed to meet the needs of both
patients and providers (e.g., group visits or condition-
specific visits), and decision support for providers is
readily available (e.g., through telephone or on-line con-
sultants or ready references). This model focuses on self-
management as a major philosophic tenet and practical
approach (e.g., through self-management classes or other
methods of empowering patients to assume responsibil-
ity for their diseases). In the best cases, there is partner-
ship with community agencies and resources to provide
complementary education and services.

An important caveat in interpreting these new CGA-
like interventions is that their effectiveness may be
dependent upon the health care system where they are
implemented. Variations in health care delivery and

financing systems across nations and within the United
States may override the effectiveness of these interven-
tions.As a result, the same intervention may be effective in
one setting yet ineffective in another. Even within the same
health care system,effectiveness may vary between exper-
imental and practice conditions and may diminish with
changes in the environment (e.g., downsizing or merging).
Finally, as health care evolves, the concept of a “shelf life”
of clinical interventions must be recognized. In other
words, health services delivery innovations may be effec-
tive for a time and then no longer retain the same value
when the entire health care system and reimbursement
system change. Examples include the inpatient geriatrics
evaluation and management units and hospital-based
postacute units; in these instances, economic forces have
rendered effective interventions untenable.

Outpatient Models

Several new models of outpatient care for older persons
modify the basic structure of care; these adopt various
components of CGA including targeting, assessment, and
interventions. One approach has been to utilize geronto-
logic nurse practitioners who are based at senior centers
and develop a targeted health management plan that
addresses risk factors for disability.20 This health man-
agement plan emphasizes physical activity and chronic
illness self-management, including attending a 7-week
course. Although the intervention did not demonstrate
functional or health status benefits, total hospital days
were reduced.

Another approach that focuses on older persons who
have high predicted health care utilization is the Chronic
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Care Clinics developed at Group Health Cooperative of
Puget Sound. These clinics are actually special sessions
within the primary care physicians practices in which 
a team of health providers (including a nurse, social
worker, and pharmacist) are convened to care for
patients who have similar health problems. In one ran-
domized clinical trial, significant benefits on health, func-
tional status, or costs could not be demonstrated at 24
months.21

Another comprehensive care model that uses an 
interdisciplinary team of health professionals is the Co-
operative Health Care Clinics developed at Kaiser-
Permanente, Colorado, and widely replicated elsewhere.
This model of care focuses on older persons who have at
least one of four chronic conditions (heart, lung, or joint
disease, or diabetes) and high outpatient utilization.
However, the intervention is unique, consisting of
monthly group visits led by a physician, a nurse, and a
guest speaker. Typically, 20 to 25 members attend the
group. At the end of these 90-min sessions, 30 min are set
aside for brief one-on-one visits with the physician, if 
necessary. In a randomized clinical trial, such care was
associated with increased visits and calls to nurses but
fewer emergency room and subspecialist visits and fewer
hospitalizations. Although there were no differences 
in health and functional status measures, participants
were more satisfied with their care and the overall costs
of care were less.22

In-Hospital Settings

Several interventions have incorporated CGA principles
into hospital care of older persons. Acute care of the
elderly (ACE) units have been developed and widely
replicated. The care of elderly patients in these units
focuses on environmental changes, patient-centered care,
discharge planning, and intensive review of medications
and procedures (including protocols) to minimize the
adverse effects of medications and procedures. The initial
randomized clinical trial of these units demonstrated
their effectiveness in reducing functional decline and dis-
charge to nursing homes among unselected older hospi-
talized persons.23 In a subsequent replication study at a
community hospital, the benefits were less dramatic.24

More recently, programs have been developed to iden-
tify hospitalized older persons who are at risk for func-
tional and cognitive decline and intervene regardless 
of where the patient is located in the hospital.25 Such an
approach obviates the need for a dedicated unit. The
intervention includes geriatric assessment and interdis-
ciplinary involvement as needed, as well as specific inter-
ventions to address the multiple dimensions of geriatric
syndromes. A prototype program has demonstrated

reduction in new cases of delirium and hospitalized
costs.26

Disease Management

A major trend in the management of chronic illness has
been disease management in which health care delivery
has been focused around a single disease (target condi-
tion) with the goal of optimizing the care of this disease.
These programs adopt the assessment and intervention
approach of CGA, frequently using an interdisciplinary
team. The prototype condition has been congestive heart
failure. A multidisciplinary program (geriatrics car-
diologist, nurse, dietitian, and social worker) for elderly
patients with heart failure who were at risk for readmis-
sion has been demonstrated to reduce readmission rates
and cost of care.27

More recently, this concept has been extended beyond
a disease-specific model. A nursing-led program of com-
prehensive discharge planning and home follow-up has
been developed and tested. It uses series of targeting 
criteria, a program of comprehensive discharge planning
(including multidimensional assessment), and home
follow-up with advanced practice nurses who visited the
patients at least every other day during the hospitaliza-
tion and at least twice during the 4 weeks following dis-
charge; these visits were supplemented by telephone
calls.28 In a randomized clinical trial, this intervention was
associated with reduced hospital readmissions and costs
(both reduced by approximately 50%).

Case/Care Management

Case management has been defined as a process designed
to allocate services appropriately and organize them effi-
ciently.29 This innovation was initially implemented in
managed care settings, which were free to allocate funds
to support such services, and is beginning to be integrated
into fee-for service Medicare where it has traditionally
been excluded as a benefit. However, the practice of 
case management varies considerably in terms of types 
of health care professionals and their responsibilities.27

Some programs have relied on nurse case managers and
others have used social workers; some have used both
interchangeably. Similar to CGA, case management vir-
tually always begins with some method of screening to
identify high-risk older persons (case selection). Usually,
these targeting criteria have been functional impairment
or predicted high health care utilization. Following 
identification, the roles of case managers differ, though
components frequently including problem identification,
planning, coordinating or implementation, monitoring,
and evaluation.27,30 However, within this broad frame-



work, there is considerable variation especially with
respect to caseload, how services are provided (e.g.,
face to face versus on the telephone), assessment, and
provision of specific services (e.g., home visits, education,
counseling).27

Research support for health benefits or cost savings of
case management has been limited by both the paucity
of studies and methodologic issues in some studies. In
randomized clinical trials and pre–post studies, case man-
agement has had variable success in providing health or
functional status benefits or reducing costs. In an Italian
study of persons who were already receiving conven-
tional home health services, case management in con-
junction with a geriatric evaluation unit resulted in
improved physical function, less cognitive decline, and
reduced health care costs.31,32 A Kaiser-Permanente of
Northeast Ohio study demonstrated attenuation of func-
tional decline33 but at higher cost than conventional care.
Another trial of nurse case managers assigned to frail
older persons discharged from a hospital emergency
department failed to demonstrate health or economic
benefits and resulted in higher readmission rates to 
emergency departments.34 A social work model of case
management for health maintenance organization enrol-
lees at high risk of using health care services heavily 
in the future did not demonstrate cost savings in a 
randomized clinical trial.35

The Future

The place of traditional comprehensive geriatric assess-
ment in future health care delivery is likely to be quite
limited. Although some programs remain, usually at aca-
demic health centers, the expense and logistics of such
programs preclude their widespread proliferation. Such
programs may be largely confined to teaching settings
where they provide excellent environments for teaching
geriatrics and team care. Rather, new generations of pro-
grams will need to be created that draw upon the 
lessons learned from these well-studied programs. These
programs will need to be efficient yet comprehensive. The
best of these programs will adopt the chronic illness care
model similar to that described in Figure 18.1 that relies
on partnerships between health care systems and the
community.

Under the current system of health care reimburse-
ment, such major restructuring of health care for older
persons is extremely difficult. Within fee-for-service
health care delivery, there is no financial incentive to
make health care more efficient. In fact, many of the
innovations that have been most successful are not
covered benefits under traditional Medicare. With
managed care, such global changes are equally difficult to

implement in independent provider models despite the
incentive to reduce costs. Logistic and reimbursement
difficulties usually preclude such innovation. Such change
is easier within group or staff managed care models but
still requires vision, leadership, and willingness to over-
come inertia.

Nevertheless, future models of geriatric care are likely
to be guided by the following principles:

• Comprehensive provision of preventive services
(including lifestyle modification) and basic and
episodic care for older persons who have few health
care needs. These services will likely be provided as
inexpensively as possible, using community educa-
tional and preventive care resources and trained health
care providers who are mostly not physicians.

• Increased use of technology (e.g., Internet) for deliv-
ery of health care information to both professionals
and patients.

• Systematic identification of older persons who have
more extensive health care needs and design of
systems to meet such needs on an ongoing basis. Such
care is likely to be best provided by teams of health
care providers, but such teams must reflect more effi-
cient care rather than simply more care. Communica-
tion among teams will be increasingly electronic.

• Increased patient (and family) participation in man-
agement of diseases and health care decision making.

• The traditional distinction of roles among health 
care professionals will become increasingly obscured.
Nurses will be increasingly responsible for care man-
agement and continuity for older persons who have
chronic illnesses.

Such changes will not come easily; they reflect departures
from the traditional health care delivery system, and
resistance and inertia will be formidable barriers. As
noted by the Institute for the Future, “There has been
little real change in the way physicians practice medicine
since the invention of the telephone.”36 Nevertheless,
there is enormous incentive to make basic changes in
health care delivery. Even in times of economic prosper-
ity, health care in the United States and other countries
has remained under continued pressure to reduce costs.
Such pressures are unlikely to abate, and “smarter”
systems of care that improve patient outcome within cost
constraints will be the only systems that survive.
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19
Neuropsychological Testing
Marilyn S. Albert

is much that a geriatrician can do to identify the presence
of cognitive dysfunction and see that it is properly
assessed.

Interview with Patient

There are two sources of information concerning the 
cognitive status of patients: (1) patients themselves and
(2) patients’ families. Unless a family member has
approached the physician with concerns about the
patient’s cognitive function, it is not likely a family
member will be routinely involved in a geriatric assess-
ment. Therefore, the physician is initially limited to 
information that is obtainable from the patient. This
information can be most easily gathered in two ways: (1)
from an interview of the patient in the course of con-
ducting a medical evaluation and (2) from brief mental
status testing.

Observation During the 
Medical Examination

In the course of a routine medical examination, there is
ample opportunity to converse with patients and gather
information about their cognitive status. Because the
most common causes of cognitive decline in elderly
patients produce a memory disorder (specifically a dif-
ficulty with learning and retaining new information),
greatest emphasis should be placed on ascertaining infor-
mation about the memory function of the patient. This
may be accomplished by a discussion of current events.
Appropriate subjects will differ according to the educa-
tional and socioeconomic background of the patient. For
one patient; it may be politics, for another, sports, and 
for another, the stage of the planting season. If there is a
particularly dramatic event in the news that most people

A variety of cognitive disorders occur with increasing 
frequency as people age; these include progressive de-
menting disorders, acute confusional states, and cognitive
disorders secondary to psychiatric syndromes. Epidemi-
ologic studies indicate that approximately 15% of the
population over 65 years of age suffers from some form
of dementia.1 However, the probability of having a
dementing disorder increases dramatically with age. Data
concerning the prevalence of dementia in a community-
dwelling population indicate that between the ages of 65
and 74 years the prevalence of dementia ranges from 2%
to 3%; this increases to 22% to 23% among those persons
75 to 84 years and to 47% to 48% among those persons
aged 85 years and older.2 Similarly striking figures pertain
to the incidence and prevalence of acute confusion in
hospitalized elderly patients. Several studies have
reported that 25% to 35% of hospitalized geriatric
patients on a general medical service who are cognitively
intact at admission develop acute confusion. The inci-
dence of acute confusion in younger subjects is approx-
imately 3%, whereas among individuals 70 and older 
the prevalence has been estimated to be at least 10 fold
higher.3,4 There are few systematic studies of the preva-
lence of cognitive disorders secondary to psychiatric 
syndromes, but numerous clinical reports state that their
prevalence is greater among elderly patients than young
patients.5

These cognitive disorders produce considerable mor-
bidity and mortality, and although only some of them can
be completely reversed with treatment, appropriate man-
agement can substantially improve the quality of life and
reduce the development of secondary conditions. Thus, it
is in the best interests of the patient if one can become
increasingly attuned to the possible presence of cognitive
dysfunction in older individuals and to be knowledgeable
about procedures for workup and referral. This chapter
focuses on the role of neuropsychologic testing in the
assessment of cognitive dysfunction in elderly patients,
particularly as it applies to the geriatrician, because there
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are likely to have heard of (e.g., a presidential election, a
plane crash), this may be useful for persons of diverse
backgrounds. In any case, the task is to determine
whether the person is familiar with the event in question
and, if so, if it is familiarity that is more than general.
Many patients in the early stages of dementing disorder
can make general all-purpose remarks that appear to be
appropriate while obscuring the fact that they do not
have any substantive knowledge of the subject at hand.

In the course of conversing, one can also listen to the
nature of the patient’s linguistic output. Language prob-
lems are important to assess because they are common in
both cerebrovascular disorders (e.g., stroke) and dement-
ing disorders. The patient’s comprehension ability can be
evaluated during a medical examination with relative
ease because the patient is generally asked to perform
tasks (e.g., open your mouth; life up an arm), and the
ability to comprehend these simple directions can be
ascertained. Speech fluency also is relatively easy to
observe. Patients who are nonfluent have an effortful and
halting quality to their speech. Substantive words, such 
as nouns and verbs, are present, but small connective
words (e.g., “if,” “and”, “but”) are generally missing.
Disturbances in speech fluency and problems with com-
prehension often are indicative of a stroke, unless the
patient has a long-standing dementing disorder.6

Naming ability also can be assessed in the course of
conversation. A person with naming problems frequently
hesitates over names of objects or persons and may
attempt to circumvent the difficulty in a variety of ways
(e.g., giving a lengthy description of the object or person;
substituting associated words). If naming problems are
suspected, a further evaluation can be carried out by
using common objects at hand. Very familiar objects, such
as a watch or a door, are easy to name. Thus, only a person
with a relatively severe naming problem will have diffi-
culty with them. In general, however, parts of objects are
harder to name (e.g., the stem of a watch; the knob on a
door). The use of both common objects and parts of
objects as stimuli will assess a range of naming ability.

Thus, with little additional expenditure of time,
memory and language, that is, the two aspects of cogni-
tive function most frequently affected by cerebrovascu-
lar disease and common dementing disorders, can be
briefly assessed. The goal is not to undertake a detailed
or thorough evaluation, but to determine whether any
problems are present that suggest an underlying 
abnormality.

Mental Status Testing

It should, however, be pointed out that it takes a con-
siderable amount of experience to become skilled in
drawing sound clinical conclusions from a conversational

approach to the assessment of cognitive function. There-
fore, it is ideal if this can be supplemented by a brief test
of mental status.

The most widely used tests are the Mini-Mental State
Exam (MMSE),7 the Blessed Dementia Scale (BDS),8

and the Short Portable Mental Status Questionnaire
(SPMSQ).9 In addition, a test known as the 7-Minute
Screen was recently developed for use by the practicing
physician.10 These tests all take approximately 10 min to
administer and have high test–retest reliability.

Of these, the MMSE has most commonly been used in
clinical settings. Its strength is that it assesses a broad
range of cognitive abilities (i.e., memory, language, spatial
ability, set shifting) in a simple and straightforward
manner. In addition, the wide use of the MMSE in epi-
demiologic studies has yielded cutoff scores that facilitate
the identification of patients with cognitive dysfunction.
The other screening tests have been used in a variety of
experimental settings, but epidemiologic data are limited.
Finally, the extensive use of the MMSE has produced
widespread familiarity with its scoring system, facilitating
communication among clinicians. Until additional data
are available on newer tests, such as the 7-Minute Screen,
the MMSE still seems most appropriate for inclusion in
the standard clinical evaluation of a patient.

Scores on the MMSE range from 0 to 30. In general,
scores greater than 26 are considered to be excellent and
reflective of normal cognitive function. Mildly impaired
patients typically obtain scores of 18 to 26, moderate
impairment is reflected by scores of 11 to 18, and severe
impairment by scores of 10 or lower. A cutoff score of 23
is generally recommended as indicative of cognitive dys-
function; however, the application of this cutoff value
must be modified by knowledge of the educational level
of the patient. For example, patients with a substantial
amount of education can experience a considerable
amount of cognitive decline before a score of 23 is
achieved. On the other hand, persons with little educa-
tion may obtain a score of 23 at baseline. The rigid use 
of cutoff scores is difficult because some items on the
MMSE, or other comparable screening tests, require
minimal educational background. For example, serial
sevens, which contribute heavily to the score on both the
MMSE and SPMSQ, can be difficult for most elderly
persons with limited education. This difficulty may lower
the total score such that, with a few other minor errors,
the result falls below the cutoff point on the test.

Several studies have examined subjects of varying edu-
cational levels, racial backgrounds, and age to identify
some guidelines for adjusting MMSE cutoff scores
according to the premorbid level of the patient.11–13 Their
findings suggest that a cutoff score of 17 is appropriate
for persons with 8 or fewer years of education. The stan-
dard cutoff score of 23 was optimal for subjects with 8 
to 15 years of education. For persons with higher educa-



tional levels (i.e., 16 or more years), a cutoff score of 27
appeared more appropriate. No consistently significant
differences were found between black and white subjects
with equal education, suggesting that education, not race,
is the important factor that influences test performance.
Moreover, persons with little or no formal education may
vary in terms of literacy; those who report that they never
learned to read and write will perform more poorly on
cognitive tests than those who learned these skills outside
the normal education channels.14

It is also important to note that screening tests, such as
the MMSE, by their very nature were not designed to
measure subtle aspects of behavior. In addition, because
there is less redundancy in a brief screening test and it is
brief, its measurement error may be close to the amount
of decline one might expect with a dementing disease,
such as Alzheimer’s disease (AD). Thus, the scores may
show little or no decline over time in patients whose con-
ditions can be shown, by other measures, to have declined
substantially.15

Despite these shortcomings, mental status screening
tests are extremely useful tools. In a brief period of time,
one can administer a standardized series of questions that
have proved to be helpful in identifying persons with 
cognitive dysfunction. Most of the tests are effective in
screening memory ability. Thus, they are useful in 
identifying persons with dementing disorders, such as
Alzheimer’s disease, or acute confusion, conditions that
are particularly difficult to diagnose. If used repeatedly
over time, they are helpful in establishing a numerical
baseline against which future performance can be com-
pared. And, if clinicians use the same test with frequency,
they will begin to learn how to use test results to formu-
late referral questions. It is, for example, much more
useful for a patient to be referred for further neuropsy-
chologic testing with a statement such as “the patient has
declined four points on the Mini-Mental State Exam over
the last year and appears to have particular difficulty with
memory testing” rather than “referral for question of
dementia.”

Obtaining a Cognitive History

If cognitive dysfunction is suspected, it is extremely
important to obtain a good history of the cognitive
changes that have occurred over time. As the patient’s
self-report may be unreliable, it is important to obtain a
cognitive history from one or more family members (or
equivalent caregivers).

When obtaining this information, it is often helpful to
begin by asking about the nature of the patient’s person-
ality and cognitive skills many years before the onset of
the symptoms (e.g., “Can you tell me whether, 15 years
ago, the patient was outgoing or quiet, organized or dis-

organized; did he/she have a good memory or a bad
memory?”). This type of information helps to provide an
anchor against which reports of the onset and progres-
sion of symptoms can be judged, because the issue at
hand is whether there has been a true change and what
the nature of the change has been.

Obtaining a good cognitive history is one of the most
difficult and yet important aspects of an evaluation for
cognitive dysfunction. A comprehensive history should
include information concerning the onset, nature, and
progression of behavioral change. Cognitive histories are
difficult to obtain because most patients and family
members are not attuned to subtle behavioral symptoms.
They do not know how to isolate important aspects of the
medical history or how to focus on individual cognitive
functions in isolation from one another. For example, the
family may state that the first symptom of disease was the
patient’s anxiety and depression about work and, only
when asked, may remember several episodes that pre-
ceded the onset of work-related anxiety in which the
patient could not remember how to handle a complex sit-
uation or how to use new equipment in the workplace.

Family members also may have difficulty in under-
standing why certain subtle distinctions are important for
diagnosis. For example, a family member may say that the
patient’s first symptom was forgetfulness, but when asked
to provide instances of forgetfulness, the family member
may explain that the patient had trouble installing a new
drawer pull in the kitchen or had trouble knowing how
to find a familiar location, both of which would suggest
spatial difficulty more than memory difficulty. In addi-
tion, an unwillingness to admit that certain impairments
exist can prevent family members from providing accu-
rate information.

Finally, family members can sometimes misinterpret
even fairly direct questions. For example, a history of a
gradually progressive disorder is essential to the diagno-
sis of Alzheimer’s disease. Yet, frequently family
members say that a disorder came on suddenly when it
did not. The realization that the patient is having cogni-
tive problems often coincides with an unusual external
event, such as a trip to an unfamiliar place. An unfamil-
iar environment generally prevents persons from
employing overlearned habits and routines and thus
exposes their cognitive problems. As family members
notice these difficulties suddenly, they may conclude that
the disease onset is sudden. Likewise, an illness or 
hospitalization can exacerbate an underlying cognitive
impairment that suddenly makes the family aware that 
a problem exists. If either of these situations appear to 
be the case, it is necessary to determine whether any
symptoms of cognitive change preceded the external or 
precipitating event. Most commonly, family members
then recall episodes of an earlier change in cognitive
function.
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Time Since Onset

As mentioned earlier, a good cognitive history must first
establish the time at which cognitive changes became
apparent. This background will provide important clues
regarding the nature of the disorder because some dis-
eases are well known for their particularly rapid rate of
decline (e.g., Creutzfeldt–Jakob disease). It will also
enable the clinician to give the family some tentative
feedback regarding the course of the illness. If the point
at which the disorder began is known, the rate of decline
can be determined by seeing how long it has taken the
patient to reach the present level of function. Although
estimates of the rate of progression can be only roughly
approximated, it is extremely helpful for the family to
have an estimate in making plans for the future.
Repeated cognitive testing can provide further help in
establishing the course of disease.

Initial Symptoms

Second, it is important to determine the nature of the
cognitive or behavioral changes that were evident when
the disease began; this also will provide essential infor-
mation regarding the diagnosis. For example, an early
symptom of frontotemporal dementia or Pick’s disease 
is often a change in personality (e.g., inappropriate be-
havior), whereas the most common early symptom of
Alzheimer’s disease is a gradually progressive decline in
the ability to learn new information.16 Several years after
the disease has begun, which is when most patients’ con-
ditions are actually diagnosed, the cognitive symptoms 
of the two disorders may be very similar, so that infor-
mation regarding the initial symptoms may be critical to
accurate diagnosis.

Type of Onset

Third, it is important to determine whether the initial
symptoms came on suddenly or gradually. If the onset of
illness is gradual and insidious, as in Alzheimer’s disease,
it is often only in retrospect that the family realizes that
a decline has occurred. In contrast, a series of small
strokes, even if not evident on computed tomographic or
magnetic resonance imaging scans, generally produce a
history of sudden onset and stepwise progression. There
may, for example, be an incident (e.g., a fall or a period
of confusion) that marks the beginning of the disorder.
Acute confusional states generally have an acute onset as
well, although if they are the result of a condition such as
drug toxicity, this may not be the case.

The manner in which the symptoms have progressed
over time also provides important diagnostic informa-
tion. A stepwise deterioration, characterized by sudden
exacerbations of symptoms, is most typical of multi-

infarct dementia. However, a physical illness in a patient
with Alzheimer’s disease (e.g., pneumonia, hip fracture)
can cause a rapid decline in cognitive function. The
sudden worsening of symptoms in a psychiatric patient
(e.g., depression) also can produce an abrupt decrease in
mental status. Careful questioning is therefore necessary
to determine the underlying cause of a stepwise decline
in function.

It is also important to determine the patient’s current
functional status. This information is most easily elicited
by asking about what the patient does during the course
of a usual day. A substantial discrepancy between the
functional and cognitive status of the patient suggests the
presence of a psychiatric illness. For example, a report
that the patient tends to sit all day doing very little in an
individual with an MMSE score of 20 suggests a level of
functional impairment that is substantially beyond what
would be expected. If physical limitations, such as diffi-
culty in walking, are not present, then careful question-
ing for evidence of depression is warranted.

Detailed Neuropsychologic Testing

If one suspects the presence of cognitive deficits and is
going to refer a patient for neuropsychologic testing, it is
helpful to know that there are two basic approaches to
the selection of a neuropsychologic test protocol. Some
neuropsychologists use a predetermined battery, such 
as the Halstead Reitan Battery17 or the Luria Nebraska
Battery.18 Other neuropsychologists select a set of tests
from among a group that seems to be particularly rele-
vant to the diagnostic question. Even in the latter case,
however, there tends to be a core set of tests that are
relied on more heavily than others. However, regardless
of the approach of the neuropsychologist, it is reasonable
to expect the neuropsychologist’s report to be formed in
terms of the following major areas of cognitive ability:
attention, language, memory, spatial ability, executive
function, and general information.

Attention is important to consider because simple
attentional abilities must be preserved for any other task
to be performed adequately. If the subject has difficulty
in keeping his or her mind on a task for 1 to 3 min at a
time, it will not be possible to assess other areas of func-
tion. Commonly used tests of simple attention are digit
span,19 reaction time,20 and the continuous performance
test.21

In the digit span test, the individual is asked to repeat
a series of numbers of increasing length, first in order
forward and then a similar series backward. Reaction
time is generally tested on a computer, where the indi-
vidual is asked to press a key in response to a specific
stimulus (e.g., pattern, sound, etc). The continuous per-
formance test generally asks the subject to identify a par-



ticular letter (“A”) or series of letters (“I before X”) in a
continuous series of letters; the series can be written or
spoken out loud.

If aphasia is not suspected, the language evaluation is
likely to be limited to an assessment of confrontation
naming because decreases in naming ability are a promi-
nent symptom of a number of cognitive disorders
common in the elderly (e.g., Alzheimer’s disease). The
most common method for assessing naming is to present
drawings of common objects or the actual objects to be
named. The Boston Naming Test22 and the Alzheimer’s
Disease Assessment Scale23 include such assessments of
naming.

Verbal fluency is also commonly assessed, as it is a
reflection of both linguistic and executive function skills.
Both letter fluency and category fluency are generally
evaluated. In both these tests, the individual is asked to
generate within 1 min all the words they can think of
within a particular category (e.g., the letters F, A, S; or
animals; or vegetables).24

If a more extensive language evaluation seems desir-
able, then it will generally include an assessment of
naming, fluency, grammar, comprehension, repetition,
vocabulary, reading, and writing. This step can be done
briefly with a short screen for each of these areas25 or with
a lengthy and more comprehensive assessment of lan-
guage, with such batteries as the Boston Diagnostic
Aphasia Exam26 and the Western Aphasia Battery.27

A careful evaluation of memory is perhaps the most
essential to the cognitive workup of an older person.
Memory dysfunction occurs in almost all the cognitive
disorders common in the elderly, and the nature and
severity of the memory impairment can serve as one of
the major guidelines in the diagnosis. The neuropsycho-
logic assessment of memory should at least distinguish
between the patient’s immediate and delayed memory
function, because the difference between immediate and
delayed recall is strikingly impaired in early Alzheimer’s
disease and, if present, can be diagnostic. By contrast,
normal aging individuals typically take longer to learn
something new, but retain that information well over
brief delays.28 Moreover, patients with other dementing
disorders, such as frontotemporal dementia and psychi-
atric disorders (e.g., major depressive disorder) can have
difficulty with memory, but the loss of information over
a brief delay is less severe than in AD.29,30 Commonly
used tests of memory include the California Verbal
Learning Test,31 Wechsler Memory Scale,32 and Cued
Selective Reminding Test.33

The assessment of visuospatial ability should, if at all
possible, include figure copying. Such figures can be
chosen to span a great range of difficulty and to include
both two-dimensional and three-dimensional figures. If
the patient has visuosensory deficits, the visual stimuli to
be used for copying can be adapted (by using enlarge-

ments of drawings or making figures with a felt-tipped
pen). A number of shorter test batteries that have been
developed for use with dementia patients contain an
array of figures that are easy to use; these include the
CERAD Battery34 and the Alzheimer’s Disease Assess-
ment Scale.23 Other tests of spatial ability can be used that
employ blocks, sticks, or design recognition; these include
the Benton Visual Retention Test35 and the Block Design
subtest of the Wechsler Adult Intelligence Scale—III
(WAIS).19

Tasks that examine executive function ability evaluate
a variety of functions, including set formation, set shift-
ing, self-monitoring, and abstraction. These abilities are
affected in most of the major dementing disorders (such
as Alzheimer’s disease and frontotemporal dementia), as
well as in psychiatric disorders such as depression. There-
fore, executive function should be carefully assessed.
Examples of such tests that can be used include the Trail
Making Test,36 Stroop Test,37 Self-Ordering Test,38

Proverbs Test,39 and the Similarities subtest of WAIS.19

Individuals who are having trouble performing tasks
with multiple steps that must be integrated with one
another, such as cooking or balancing a checkbook, will
usually demonstrate impairments on tests that evaluate
set shifting, such as the Trail Making Test. Individuals who
have trouble understanding complex ideas or planning
for the future, such as required for planning a trip or
deciding how to handle one’s finances, will often have
problems on tests of abstraction, such as the Similarities
subtest of the WAIS.

Tests of general intelligence are also useful to admin-
ister, if time permits; this will allow one to determine
whether the individual has access to previously acquired
knowledge. For example, early in the course of
Alzheimer’s disease, some patients have a normal IQ
although they have a striking memory deficit and diffi-
culty with executive function. A relatively preserved IQ
in a patient with Alzheimer’s disease often relates to
higher levels of functioning at home and tends to be a
good prognostic sign.

Full-scale IQ tests are, however, very lengthy. It is
therefore likely that the neuropsychologist may adminis-
ter a brief test that provides a good estimate of general
intelligence. One such test is a reduced version of the
WAIS.40 Alternatively, one can use a brief test that esti-
mates IQ, based on the ability to read irregular words.41

The referring physician should encourage the neu-
ropsychologist to formulate their clinical report in terms
of the six broad areas of cognitive function described
here. A neuropsychologic report organized in this fashion
will make it easier for an individual with less neuropsy-
chologic expertise to interpret the results. It will also be
easier to determine whether the patient has spared areas
of cognitive function. This understanding is important,
because knowing the patient’s pattern of spared and
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impaired abilities can provide an important guide to diag-
nosis. For example, patients with Alzheimer’s disease
have an approximately equal impairment in both verbal
and nonverbal memory. Therefore, a patient whose
verbal memory skills are disproportionately deficient rel-
ative to nonverbal testing is unlikely to have Alzheimer’s
disease.

The description of a patient’s major cognitive impair-
ments and major cognitive strengths also can be used to
maximize function. For example, early in the course of
Alzheimer’s disease, most patients have striking difficulty
in retaining new information during a brief delay and
have problems with conceptualization that make it hard
for them to integrate a number of individual tasks into a
complex whole or to plan activities in the future.
However, mildly impaired patients with Alzheimer’s
disease frequently have spared spatial abilities and a
preservation of well-learned skills; therefore, they can be
encouraged to carry out a wide variety of sports and
leisure activities with the knowledge that they will be suc-
cessful. Table 19.1 provides a summary of the major
strengths and weaknesses in mild and moderately
impaired patients who have typical symptoms of
Alzheimer’s disease.

The number and nature of the patient’s impairments
will also enable the skilled clinician to formulate a rea-
sonable prognosis. For example, even though a patient
with Pick’s disease might have only a mild memory
deficit, early evidence of severe conceptualization diffi-
culties and inappropriate behavior suggests that the
patient will need to be in a supervised environment rel-
atively soon and the family needs to plan for that even-
tuality. On the other hand, a patient with Alzheimer’s
disease with a striking memory deficit who has some
preservation of conceptualization skills and shows good
judgment by, for example, not cooking when food has
been repeatedly burned, or not going for a long walk if

this has previously led to being lost, is likely to be able to
remain in a relatively unsupervised environment for a
long period of time.

The assessment of cognitive function in an older
person can thus serve many useful purposes if it is well
focused and integrated into the general evaluation of the
patient. A geriatrician who understands the potential
utility of neuropsychologic testing can substantially con-
tribute to its appropriate application.
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Preoperative Assessment and 
Perioperative Care
Peter Pompei

patient. These patient-specific risk factors are only part
of the required assessment; the type and technical diffi-
culty of the procedure, the skill of the surgeon, and the
anesthetic management all contribute to the risks of 
complications.2 The most common postoperative medical
complications include respiratory problems, congestive
heart failure, delirium, and thromboembolism.5 This
chapter reviews the risk factors for and management of
these and other common perioperative problems of older
persons.

Perioperative Risk Stratification

Assessing a patient’s risk for postoperative complications
is an important aspect of preoperative evaluation. This
process allows physicians to focus treatments on modifi-
able factors, anticipate specific problems, and provide
patients and families with more precise, individual-
specific, prognostic information.

Since 1941, anesthesiologists have stratified patients
according to a physical status classification system that
has been modified over the years and now consists of the
five classes shown in Table 20.1.6 Although developed to
describe the preoperative condition of patients in a sub-
jective but standardized way, several reports indicate an
important relationship between the American Society of
Anesthesiologists (ASA) score and operative mortality.7,8

The ASA status has become a useful global index of 
operative risk despite institutional differences in death
rates and the subjective nature of the ratings.

In a large study of complications associated with anes-
thesia done in France, the rate of complications, although
rising with advancing age, was largely dependent on the
number of associated diseases per person.9 Among pa-
tients 75 years of age and older, those with three or more
associated diseases had a complication rate 10 times
greater than those with no associated diseases. This
observation supports the hypothesis that physiologic

The increasing number of older persons undergoing
surgery stems from both our aging population and im-
portant recent advances in surgical and anesthetic tech-
niques. Currently, about one-third of all operations are
performed on persons 65 years of age and older, com-
pared to about 20% in 1980.1 The types of surgical pro-
cedures commonly performed on older persons reflect 
the prevalence of chronic diseases: intraocular lenses for
cataracts, resections of hypertrophied prostate glands,
colorectal procedures for cancer, arthroplasties for
osteoarthritis and fractures, and arterial reconstruction
for vascular disease. The introduction of neuroleptic
anesthesia, sophisticated perioperative monitoring tech-
nology, and effective prophylaxis against deep venous
thrombosis have contributed to lower surgical mortality
for older adults.2 Endoscopic and other minimal access
techniques have added to the ease and safety of opera-
tive therapy and have led to reduced mortality, increased
ambulatory surgery, and shorter-stay hospitalizations.3,4

Returning patients quickly to their usual environment
and functional status can reduce complications so com-
monly related to medications and immobilization associ-
ated with hospitalization. The lowered risk of operative
morbidity and mortality has encouraged physicians and
patients to consider surgical therapy more readily.

With the increasing rate of operative therapy among
older patients, there is an increasing demand by surgeons
for medical consultation in the perioperative period.
Although the request is often for “preoperative clear-
ance,” both the unstated expectations of the requesting
physician and the responsibilities of the consultant are
much more specific. The purpose of a preoperative
assessment is to identify factors associated with increased
risks of specific complications related to the anticipated
procedure and to recommend a management plan that
would minimize these risks. The consultant must give
careful attention to the extent and severity of comorbid
conditions, the current and anticipated pharmacologic
therapy, and the functional and psychologic state of the
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reserve and ability to regain homeostasis is affected
partly by changes associated with aging but, more impor-
tantly, by the deleterious consequence of accumulating
disease among older persons. To determine predictors of
30-day mortality among 92 patients undergoing pneu-
monectomy, investigators examined the contribution of
the following comorbid conditions: cardiac disease,
diabetes, hypertension, respiratory disease, pulmonary
cancer, peripheral vascular disease, liver disease, renal
insufficiency, and inflammatory bowel disease.10 The
presence of one or more of these conditions was asso-
ciated with an increased risk of 30-day mortality. Simi-
larly, in a study of about 100 patients undergoing total
knee arthroplasty, comorbidity was quantified by count-
ing how many of the following conditions were present:
hypertension, diabetes mellitus, coronary artery disease,
atherosclerotic heart disease, peripheral vascular disease,
chronic renal failure, and asthma.11 Patients with four or
more of these comorbid conditions were found to have
longer hospital stays and a worse functional status at 3
months compared to those with fewer than four of the
conditions. These results indicate that a simple count of
selected diagnoses can help identify patients at risk for
untoward outcomes such as decreased survival, func-
tional recovery, and longer duration of hospitalization.

A tool commonly used to measure comorbidity is the
Charlson index,12 an empirically derived prognostic tax-
onomy of comorbid conditions relevant to short-term sur-
vival. It was derived from a cohort of about 600 patients
admitted to the medical service of New York Hospital
during a 1-month period in 1984. Comorbid conditions
judged cogent to short-term prognosis were included in 
the index. Weights were assigned to each condition based
on the association with 1-year mortality of the patients
enrolled. The specific conditions considered and their 
associated weights are shown in Table 20.2. The index has
proven useful in many clinical studies, including predicting
5-year mortality among older men undergoing prostatec-
tomy for benign prostatic hypertrophy13 and estimating the
risk of 30- and 90-day mortality in more than 21,000 cases
of open cholecystectomy among older persons.14

Two patient-specific factors other than comorbidity
associated with poor surgical outcomes are hypoalbu-

minemia and severely limited physical activity level. Two
reports from a study of more than 200,000 patients
treated at Department of Veterans Affairs Medical
Centers highlight the importance of a low serum albumin
in predicting poor surgical outcomes. Among about
54,000 cases of major noncardiac surgery, a low serum
albumin level was the strongest predictor of morbidity
and 30-day mortality when compared to 61 other preop-
erative patient risk variables.15 In the subset of patients
undergoing proctectomy for rectal cancer, presurgical
hypoalbuminemia was associated with an increased 30-
day mortality rate.16 It is not yet known whether preop-
erative correction of hypoalbuminemia will alter patient
outcomes. Similarly, an impaired physical functional
status has been associated with poor postoperative out-
comes. In a study of 474 male veterans (mean age, 68
years) undergoing noncardiac surgery, the risk of death
was significantly increased among those patients with
severely limited preoperative activity level, defined as
bedridden or bed-to-chair movement.17 Awareness of
patient-specific factors associated with a high risk of poor
surgical outcomes is useful in providing realistic prog-
nostic information to patients and their families.

Assessing the Risk of Cardiac
Complications

Because cardiac complications are among the most
common and most serious postoperative problems, sig-
nificant attention has been focused on estimating the risk

Table 20.1. The American Society of Anesthesiologists (ASA)
physical status classification system.

Class I A normal healthy patient for elective operation
Class II A patient with mild systemic disease
Class III A patient with severe systemic disease that limits 

activity but is not incapacitating
Class IV A patient with incapacitating systemic disease that is a 

constant threat to life
Class V A moribund patient not expected to survive 24 h with
or 

without operation

Source: New Classification of Physical Status,6 with permission.

Table 20.2. The Charlson weighted index of comorbidity.

Condition Weight

Myocardial infarction 1
Congestive heart failure 1
Peripheral vascular disease 1
Cerebrovascular disease 1
Dementia 1
Chronic pulmonary disease 1
Connective tissue disease 1
Ulcer disease 1
Mild liver disease 1
Diabetes 1
Hemiplegia 2
Moderate or severe renal disease 2
Diabetes with end-organ damage 2
Any tumor 2
Leukemia 2
Lymphoma 2
Moderate or severe liver disease 3
Metastatic solid tumor 4
AIDS 4

Weights are assigned for each of the patient’s conditions; the score is
the sum of the weights.
Source: From Ref. 12, with permission.



of cardiac complications, especially in noncardiac surgi-
cal procedures. Goldman and associates pioneered the
association of preoperative factors with the development
of cardiac complications among patients over 40 years of
age.18 In their initial work, nine independent predictors
of cardiac complications after noncardiac surgery were
identified, the most important of which included recent
myocardial infarction, uncompensated congestive heart
failure, electrocardiographic evidence of a rhythm other
than sinus or premature atrial contractions, and more
than five premature ventricular contractions per minute.
The usefulness of the multifactorial index of cardiac risk
that was developed has been repeatedly confirmed.19–23

Most recently, Goldman and others have revised and val-
idated a simple index for predicting cardiac risk of non-
cardiac surgery.24 Stable patients undergoing nonurgent,
major, noncardiac surgery were assessed for the presence
or absence of the following six factors: high-risk type of
surgery, history of ischemic heart disease, history of con-
gestive heart failure, history of cerebrovascular disease,
preoperative treatment with insulin, and preoperative

serum creatinine greater than 2.0 mg/dL. The rates of
major cardiac complications among patients with zero,
one, two, and three or more of these factors were 0.5%,
1.3%, 4%, and 9%, respectively. This index performed
better than the original Goldman index and several other
risk prediction indices.

Beyond the identification of groups of patients at
increased risk for developing cardiac complications 
are management algorithms that can guide the physicians
beyond the assessment phase.25,26 The guideline for
assessing and managing the risk of perioperative cardiac
complications in noncardiac surgery from the American
College of Physicians is shown in Figure 20.1. The algo-
rithm begins with an assessment of the patient’s risk for
cardiac complications using the Modified Cardiac Risk
Index. Patients in the low-risk category can proceed 
to surgery without additional evaluation or treatment.
Patients in the intermediate-risk category not undergo-
ing a vascular procedure can also proceed to surgery.
Patients in the intermediate-risk category undergoing
vascular surgery are advised to have a cardiac stress test.
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Figure 20.1 Assessing and managing risk of cardiac complications of nonemergent, noncardiac surgery.
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If negative, they can proceed to surgery; if positive, they
are treated like patients who fall into the high-risk cate-
gory based on the Modified Cardiac Risk Index.

Patients in the high-risk category and those in the
intermediate-risk category with an abnormal cardiac
stress test should have a further evaluation of the nature
of their risk. If the risk is due to ischemic heart disease,
eligibility for coronary revascularization should be 
considered before proceeding with elective noncardiac
surgery. If the risk is due to congestive heart failure, dys-
rhythmias, or other modifiable factors, these should be
optimally managed before proceeding to surgery. If the
risks are nonmodifiable, consideration should be given 
to canceling or altering the anticipated surgery. The 
stepwise approach of this guideline provides the clinician
with an organized, systematic approach to assessment
and management. The clinical outcomes to be expected
by following this approach are still being studied. Results
of some large studies support the recommendation that
preoperative stress testing be done in selected patients
undergoing vascular surgery.27,28

Management of Selected Problems

In addition to identifying and quantifying the risks older
patients face when surgery is being planned, geriatricians
are also called upon to assist in minimizing these risks 
by managing specific medical problems. A comprehen-
sive review of the management of all possible medical
problems in surgical patients and of the specific problems
related to particular operations is beyond the scope of
this chapter. The reader is referred to other publications
that address many of these important issues.29–33 The
remainder of this chapter focuses on the management 
of selected perioperative medical problems commonly
faced by medical consultants.

Hypertension

The prevalence of hypertension among Hispanic and
non-Hispanic white Americans aged 60 years and older
was found to be about 60%; in non-Hispanic African-
Americans of the same age group, 70% had hyperten-
sion.34 Uncontrolled hypertension is a well-established
risk factor for stroke, myocardial infarction, and renal
dysfunction. In the preoperative period, when the blood
pressure is 180/110 mmHg or greater, elective operations
should be postponed until better control of the hyper-
tension is achieved.25 An increased incidence of myo-
cardial ischemia is seen not only among patients with
preoperative hypertension, but also in those patients 
who have major fluctuations in blood pressure during a

surgical procedure.35,36 This variability is more common 
in patients with established hypertension: significant 
elevations in blood pressure were observed in 25% of
hypertensive patients during the perioperative period,
irrespective of the control of their blood pressure 
preoperatively.37

The causes of variability in blood pressure among older
persons perioperatively include anesthetic agents and
other medications, age-related changes in the cardiovas-
cular system, changes in intravascular volume, and pain
or other stimuli to the nervous system. The work of 
Prys-Roberts36 has demonstrated some of the expected
changes in blood pressure during surgery. Induction of
anesthesia usually results in a reduction in systemic vas-
cular resistance. The normal compensatory responses of
increased heart rate and increased stroke volume may 
be limited in older persons; this limitation may result in
a reduced cardiac output and a fall in blood pressure.
Endotracheal intubation generally causes significant
stimulation of the sympathetic nervous system and a
sharp rise in blood pressure. Changes in intravascular
volume and depth of anesthesia contribute to fluctuations
in blood pressure during the operation.

Although the anesthesiologist attends to the variabil-
ity of blood pressure in the immediate perioperative
period, the geriatric consultant is more likely to have a
role in preoperative assessment and the management 
of the patients once they have left the recovery room.
Patients with chronic hypertension undergoing elective
operations are probably at no increased risk for cardiac
complications so long as the preoperative diastolic 
pressure is stable and less than 110 mmHg and large 
fluctuations in the mean arterial pressure can be avoided
intraoperatively.37 For this reason, and because of the
potential for untoward responses to newly introduced
antihypertensive agents, it generally is not advisable to
begin a new drug regimen for blood pressure control in
the few days before surgery. When therapy needs to be
initiated or adjusted, it is preferable to postpone the pro-
cedure until the patient’s response to a new regimen can
be observed and a steady state achieved. Oral medica-
tions used to control hypertension preoperatively should
be given on the day of surgery with a sip of water and
restarted as soon as possible postoperatively.38 The risks
of severe hypertension from withholding antihyper-
tensive medications far outweigh the potential adverse
effects of giving these medications preoperatively. Clini-
cians must be alert to the negative chronotropic and
inotropic effects of some beta-adrenergic blockers and
calcium channel antagonists that may exacerbate similar
pharmacologic effects of inhalation anesthetics.

In the postoperative period, patients with significant
elevations in blood pressure should be fully evaluated.
Occasionally, uncontrolled pain or a distended bladder is



the cause of the hypertension, and treatment is directed
at these precipitating factors. If secondary causes of
hypertension are excluded, antihypertensive drug treat-
ment is indicated. Parenteral calcium channel antago-
nists, beta-blockers, and drugs that block both alpha- and
beta-adrenergic receptors have been very useful in con-
trolling postoperative hypertension in older patients.
Intravenous angiotensin-converting enzyme inhibitors,
such as enalaprilat, have been used for postoperative
hypertension and hypertensive crises and may be ap-
propriate for patients with congestive heart failure and
hypertension. The ability to quickly titrate the dose of
parenterally administered medications to blood pressure
response is a significant advantage. Beta-blockers must
be used cautiously in patients predisposed to congestive
heart failure because of negative inotropic effects. The
negative chronotropic effects of this class of drugs can
blunt the normal compensatory response of increased
heart rate to a sudden loss of intravascular volume, such
as a major postoperative bleeding episode. Other relative
contraindications to beta-blockers include a history of
bronchospasm, claudication, and diabetes mellitus. Orally
administered calcium channel antagonists have been 
successfully used to control postoperative hypertension
in older patients undergoing cataract surgery.39 Potent
vasodilators, such as hydralazine, can be hazardous in the
subset of patients with hypertensive, hypertrophic car-
diomyopathy who have a small left ventricular chamber
and good contractile function; these patients depend
heavily on adequate diastolic filling that can be com-
promised by rapid vasodilation and reflex tachycardia.
Nitroprusside can effectively control significant hyper-
tension, but its use requires careful monitoring of the
patient, usually in an intensive care unit with an intra-
arterial catheter to continuously measure the blood pres-
sure response.

Atherosclerotic Disease

Many older surgical patients can be expected to have ath-
erosclerosis. The identification and management of occlu-
sive coronary disease in the surgical patient is especially
important because the mortality of perioperative myocar-
dial infarction has been estimated to be about 40%.40

Useful guidelines for the assessment and management 
of patients with coronary artery disease have been devel-
oped, and one has been outlined in the previous section
on Assessing the Risk of Cardiac Complications.25,26,41

Management of patients with known or suspected coro-
nary artery disease should include the perioperative use
of beta-blockers. The use of these medications has been
shown to significantly reduce the risk of postoperative
cardiac complications among patients undergoing non-
cardiac surgery, including vascular procedures.42–44

Carotid occlusions and peripheral vascular disease are
prevalent among older persons and raise important man-
agement questions. The presence of a carotid bruit has
been judged to be supportive evidence of atherosclerosis
but has not been shown to increase the risk of postoper-
ative stroke.45 Clinical factors that have been shown to
increase the incidence of perioperative stroke include
cerebrovascular disease, chronic obstructive pulmonary
disease, and peripheral vascular disease.46 Patients ex-
periencing transient ischemic attacks for whom carotid
endarterectomy is recommended should have this proce-
dure done before elective noncardiac surgery. Peripheral
vascular disease very commonly coexists with significant
atherosclerotic coronary artery disease. If the peripheral
vascular disease is serious enough to limit the patient’s
activity, exertional angina may be masked. Symptoms or
signs of arterial disease should prompt the consultant to
evaluate the patient for the presence of ischemic heart
disease.

Congestive Heart Failure

Congestive heart failure is an important complication of
ischemic heart disease, but it can also result from other
cardiomyopathies or valvular heart disease. In the origi-
nal Goldman index of cardiac risk factors in noncardiac
surgery, the preoperative conditions associated with the
most points predictive of an adverse outcome are the
presence of an S3 gallop and jugular venous distension,
two of the classic signs of uncompensated congestive
heart failure. In the management of surgical patients 
with congestive heart failure, it is important to optimize
their medication regimen and to monitor carefully their
volume status and cardiac output. The standard treat-
ment of systolic cardiac dysfunction includes the use of
diuretics, positive inotropic agents, and medications to
reduce afterload. Heart rate and rhythm contribute sig-
nificantly to cardiac output and may require special inter-
ventions; this is especially true in patients with diastolic
dysfunction, often caused by hypertensive cardiomyopa-
thy, in which the left ventricular end-diastolic volume is
so dependent on atrial contraction and adequate filling
time. Swan–Ganz catheters have significantly improved
our ability to monitor accurately the volume status of
patients and optimize ventricular filling pressures. The
intraoperative transesophageal echocardiogram has
become popular in some centers, especially for cardio-
thoracic procedures.47 The advantages of this device over
the Swan-Ganz catheter are that continuous estimates 
of left ventricular end-diastolic volumes can be made,
changes in regional wall motion can be monitored, and
the observed ejection fraction area can be used to assess
contractility. The disadvantage is that the device is only
used intraoperatively, and unless a right heart catheter is
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also placed, management of postoperative volume status
must rely on imprecise clinical measures.

Valvular Heart Disease

The primary perioperative risks associated with valvular
heart disease are congestive heart failure and bacterial
endocarditis. It has been estimated that 20% of surgical
patients who have significant valvular heart disease will
develop new or worsening congestive heart failure peri-
operatively.48 Critical aortic stenosis has been identified
as the valvular lesion most commonly associated with
complications. Preoperative identification of this lesion
by history and physical examination alone may be diffi-
cult. Clinical findings include a harsh systolic murmur
radiating to the neck, occurring late in systole, that is pro-
longed and may obscure the second heart sound; dimin-
ished carotid pulses; and left ventricular hypertrophy 
on the electrocardiogram and radiographic evidence of
aortic valvular calcification. A bedside clinical prediction
rule has been proposed to detect moderate or severe
aortic stenosis. The absence of a murmur over the right
clavicle is a useful sign that significant aortic stenosis is
unlikely. When such a murmur is heard, the presence of
three of the following four associated findings is useful to
confirm the presence of aortic stenosis: reduced carotid
artery volume, slow carotid artery upstroke, maximum
murmur intensity at the second right intercostal space,
and reduced intensity of the second heart sound.49 If sig-
nificant aortic stenosis is suspected, an echocardiogram
can confirm the diagnosis. It has been suggested that
patients with angina, heart failure, or syncope who have
significant aortic stenosis established by echocardiogra-
phy should undergo cardiac catheterization to assess the
need for valve replacement before elective operations.50

Other types of valvular heart disease are not absolute
contraindications to elective surgery. Nevertheless,
patients with stenotic or incompetent valves require
careful hemodynamic monitoring during perioperative
fluid management.

Certain valvular and other cardiac conditions predis-
pose the patient to endocarditis, and prophylactic anti-
biotics should be used in selected operative settings.
Patients with a high risk of endocarditis are those with
prosthetic cardiac valves, previous bacterial endocarditis,
complex congenital heart disease, and surgically con-
structed systemic pulmonary shunts or conduits. Patients
considered to be at moderate risk for endocarditis are
those with most other congenital cardiac malformation,
acquired valvular dysfunction, hypertrophic car-
diomyophathy, and mitral valve prolapse with valvular
regurgitation and/or thickened leaflets.15 The procedures
for which prophylactic antibiotics are indicated are listed
in Table 20.3;51 the recommended antibiotic regimens are
summarized in Table 20.4.51

Rhythm Disturbances and Heart Block

A cardiac rhythm other than sinus rhythm is associated
with an increased risk of cardiac complications, most
commonly myocardial ischemia or congestive heart
failure.50 If a patient is on an antiarrhythmic medication,
this should be given on the day of surgery and restarted
as soon as possible postoperatively. Parenteral forms of
many of these drugs are available and can be used until
the patient can tolerate oral medications. Supraventri-
cular tachycardia is commonly encountered in older
persons undergoing noncardiac surgery. A recent study
of more than 4000 patients undergoing major, nonemer-
gency, noncardiac procedures who were in sinus rhythm
at the preoperative evaluation identified 12 risk factors
for developing perioperative supraventricular arrhyth-
mia: male gender, age 70 years and older, significant
valvular disease, history of a supraventricular arrhythmia,
asthma, congestive heart failure, premature atrial com-
plexes on preoperative electrocardiogram, ASA class III
or IV, abdominal aortic aneurysm repair, and abdominal,
vascular, or intrathoracic procedures.52

Efforts to restore sinus rhythm often begin with an
infusion of adenosine; for patients who do not convert
with this intervention, intravenous infusion of a beta-
blocker or calcium channel blocker has been shown to
accelerate the conversion to sinus rhythm.53 Ventricular
dysrhythmias during the perioperative period occur in

Table 20.3. Procedures for which endocarditis prophylaxis is
recommended.

Dental procedures
Dental extractions
Periodontal procedures including surgery, scaling and root 

planning, probing, and recall maintenance
Dental implant placement and reimplantation of avulsed teeth
Endodonic (root canal) instrumentation or surgery only beyond  

the apex
Subgingival placement of antibiotic fibers or strips
Initial placement of orthodontic bands but not brackets
Intraligamentary local anesthetic injections
Prophylactic cleaning of teeth or implants where bleeding is 

anticipated

Respiratory, gastrointestinal, and genitourinary tract procedures
Tonsillectomy and/or adenoidectomy
Surgical procedures that involve respiratory mucosa
Bronchoscopy with a rigid bronchoscope
Sclerotherapy for esophageal varices
Esophageal stricture dilation
Endoscopic retrograde cholangiography with biliary obstruction
Biliary tract surgery
Surgical procedures that involve intestinal mucosa
Prostatic surgery
Cystoscopy
Urethral dilation

Source: Dajani AS, Taubert KA, Wilson W, et al. Copyright 1997,
American Medical Association,51 with permission.



almost half of older men with known or suspected 
coronary artery disease undergoing noncardiac surgery,
but unless they occur with other symptoms or signs 
of myocardial ischemia, they may not require monitor-
ing or treatment.54 The indications for a pacemaker are
not influenced by an anticipated operative procedure.
Patients with an asymptomatic chronic bifascicular block
or left bundle branch block rarely progress to complete
heart block in the perioperative period. Bradyarrhyth-
mias can occur but are successfully managed with med-
ications so that prophylactic insertion of a temporary
pacemaker in such patients should be questioned.55

Pulmonary Disease

Pulmonary problems are among the most common post-
operative complications.56 Older persons may be particu-
larly prone to pulmonary complications because of the
age-related changes in the respiratory system. At the
alveolar level, there is a decrease in elasticity due to alter-
ations in collagen content and structure. Functionally,
this leads to an increase in the closing volume, that lung
volume at which airway closure is first detected. As the

closing volume approaches the functional residual capac-
ity, the risk for atelectasis increases. There is also
increased chest wall stiffness due to calcification of car-
tilage, arthritic changes, and diminished intervertebral
space combined with insufficient respiratory muscle
strength to match the added work load of breathing
imposed by the increased chest wall stiffness.57 These
structural changes can increase residual volume and
reduce the expiratory flow rates in older persons.

There are also important changes in respiratory func-
tion resulting from anesthesia and surgery that are super-
imposed on the age-related changes. The combination of
the supine position, general anesthesia, and abdominal
incisions leads to a significant reduction in functional
residual capacity and an associated increase in airway
resistance.58 The decline in functional residual capacity is
most severe on about the fourth postoperative day but
can persist for more than a week.59 The combination 
of a reduced functional residual capacity and an age-
associated increase in closing volume predisposes
patients to atelectasis with the attendant risks of hypox-
emia and infection. Vital capacity can be decreased as
much as 25% to 50%, especially after upper abdominal
incisions.59 Postoperative pain and analgesics both con-
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Table 20.4. Regimens of prophylactic antibiotics for patients at risk for bacterial endocarditis.

Drug Dosing regimen

Dental, oral, respiratory tract, or esophageal procedures:
Standard regimen

Amoxicillin 2 g orally 1 h before procedure
Amoxicillin-/penicillin-allergic patients

Clindamycin or 600 mg orally 1 h before procedure
Cephalexin or cefadroxil or 2 g orally 1 h before procedure
Azithromycin or clarithromycin 500 mg orally 1 h before procedure

Patients unable to take oral medications
Ampicillin 2 g intravenously (i.v.) or intramuscularly (i.m.) within 30 min before

procedure
Penicillin-allergic patients unable to take oral medications

Clindamycin or 600 mg intravenously (i.v.) within 30 min before procedure
Cefazolin 1 g intravenously (i.v.) or intramuscularly (i.m.) within 30 min before procedure

Genitourinary and gastrointestinal (excluding esophageal) procedures:
High-risk patients

Ampicillin and gentamicin Intravenous (i.v.) or intramuscular (i.m.) administration of ampicillin 2 g, plus 
gentamicin 1.5 mg/kg (not to exceed 120 mg), 30 min before the procedure;
followed by ampicillin 1 g i.m./i.v. or amoxicillin 1 g, orally 6 h after initial 
dose

High-risk patients allergic to ampicillin/amoxicillin
Vancomycin and gentamicin Intravenous administration of vancomycin 1 g, over 1–2 h, plus gentamicin 

1.5 mg/kg i.m./i.v. (not to exceed 120 mg); complete injection/infusion within 
30 min of starting procedure

Moderate-risk patientsa

Amoxicillin or ampicillin Amoxicillin 2 g orally 1 h before procedure, or ampicillin 3 gm i.m./i.v. within 
30 min of starting procedure

Moderate-risk patients allergic to ampicillin/amoxicillin
Vancomycin 1 g i.v. over 1–2 h; complete infusion within 30 min of starting procedure

a Patients with prosthetic heart valves and those with a previous history of endocarditis are considered to be in a high-risk category and should
not be considered for this regimen.
Source: Dajani AS, Taubert KA, Wilson W, et al. Copyright 1997, American Medical Association, with permssion.
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tribute to a reduction in tidal volume and impaired clear-
ing of secretions through normal cough mechanisms.

The geriatric consultant can be most helpful by antici-
pating patients at high risk for complications and then
recommending strategies to reduce these risks. In addi-
tion to the well-recognized risk for pulmonary com-
plications, such as significant lung disease and type and
duration of operation, a patient’s functional level should
be taken into account. Patients with better exercise tol-
erance by self-report or by the measured distance during
a timed walk have fewer pulmonary complications than
those with poorer exercise tolerance.60 Other patient
characteristics used to identify those at increased risk for
pulmonary complications include dementia, recent ciga-
rette smoking, age of 60 years or more, a history of cancer
or angina, location and length of the incision, and ASA
class of 3 or greater.61 Continued research is needed to
establish a valid risk index for pulmonary complication
for older persons undergoing noncardiac surgeries.

Considerable attention has been focused on pul-
monary function tests to identify patients at high risk 
for respiratory complications.59,62 Functional and anatomic
tests have proven helpful to clinicians in managing 
patients facing pulmonary resections. In such patients, the
quantitative ventilation–perfusion scan can accurately
predict postoperative flow rates; when the predicted 
postoperative forced expiratory volume in 1 s is 0.8 L 
or greater, the operative risk is often considered accept-
able.63,64 In contrast, the predictive value of pulmonary
function tests for patients undergoing abdominal pro-
cedures is unproven.65,66 Additional studies are needed 
to address whether pulmonary function test results con-
tribute significant additional information to what is known
from the clinical examination and whether this informa-
tion has a beneficial effect on patient outcomes.

Prospective studies in high-risk patients have identified
specific interventions that reduce morbidity and mortal-
ity from respiratory problems. Stein and Cassara found
that “poor-risk” patients treated with a regimen of pre-
operative smoking cessation, antibiotics “when indi-
cated,” perioperative bronchodilator therapy, inhalation
of humidified gas, postural drainage, and chest physio-
therapy had fewer pulmonary complications, lower 
mortality, and shorter hospital stays than nontreated
patients.67 Data on the impact of cigarette smoking
suggest that as much as 6 weeks of abstinence may be
required before there is improvement in small airways
disease, hypersecretion of mucus, tracheobronchial clear-
ance, and immune function, although cardiovascular
function can be enhanced through the elimination of
carbon monoxide and nicotine for even 12 to 24 h.68

Benefits of antibiotics, chest physiotherapy, and incentive
spirometry have been reported,69–71 but more information
is needed regarding these interventions, especially which
patients to target and for which operative procedures.

There is little consensus about the benefit of other
treatments, such as instruction in respiratory maneuvers,
bronchodilators, minimization of postoperative narcotic
analgesics, and early mobilization of the older patient.72

In the absence of an evidence-based practice guideline
for the perioperative management of an older person at
increased risk of pulmonary complications, a pragmatic
approach is required. Preoperatively, it is important to
encourage abstinence from cigarettes, eradicate tracheo-
bronchial infections, relieve airflow obstruction, and
instruct the patient in lung expansion maneuvers. Intra-
operative goals would include limiting the duration of 
the operation to less than 3 h using limited access sur-
gical procedures when possible, and considering spinal 
or epidural anesthesia. Postoperatively, deep-breathing
exercise and incentive spirometry should be encouraged,
and consideration should be given to continuous posi-
tive airway pressure devices and regional analgesia via
epidural or local nerve blocks.73

Thromboembolic Disease

Thromboembolic complications are prevalent in the 
perioperative period. It has been estimated that between
20% and 30% of patients undergoing general surgery
develop deep venous thrombosis, and the incidence is as
high as 40% in hip and knee surgery, gynecologic cancer
operations, open prostatectomies, and major neurosurgi-
cal procedures.74 Although fatal pulmonary embolism
occurs in 1% to 5% of all surgical patients, it accounts for
a larger proportion of operative deaths in middle-aged
and older individuals.75 Because venous thrombosis and
pulmonary emboli can be difficult to diagnose and treat,
considerable effort has been focused on prophylaxis.
Various regimens to reduce deep venous thrombosis and
pulmonary emboli, including heparin, warfarin, aspirin,
dextran, and leg compressive devices, have been used.
The recommendations for prevention of venous throm-
boembolism of the Sixth American College of Chest
Physicians Consensus Conference on Antithrombotic
Therapy related to older surgical patients are summa-
rized in Table 20.5.76 Clinical risk factors identified by 
this group include: increasing age; prolonged immobility,
stroke or paralysis; previous venous thromboembolism;
cancer and its treatment; obesity; varicose veins;
cardiac dysfunction; indwelling central venous catheters;
inflammatory bowel disease; nephrotic syndrome; and
estrogen use.

Renal, Fluid, and Electrolyte Disorders

The kidneys play a critical role in drug metabolism and
fluid and electrolyte balance during the perioperative
period. The age-related changes in kidney structure and



function, combined with the effects of anesthesia and
surgery, can have important consequences in the man-
agement of the older surgical patient. With aging, there
is a loss of renal mass, primarily in the cortex, that results
in a 30% to 50% decrease in the number of glomeruli by
the seventh decade.77 This loss of filtering surface is asso-
ciated with a fall in renal blood flow and reduction in
glomerular filtration rate (GFR). The decrease in GFR is
generally coincident with a decline in muscle mass so that
the serum creatinine levels may remain normal. Accurate
measurements of glomerular filtration rates can be very
helpful to the clinician but may not be readily available.
Estimates of GFR can be calculated using the following
equation proposed by Cockcroft and Gault78:

where CCr indicates creatinine clearance and Cr is the
serum creatinine level. (This formula is for men; the 
estimate is adjusted for women by multiplying the result
by 0.85.) The estimates obtained from this formula have
been shown to correlate with measured creatinine clear-
ance in older patients.79,80 This measure, although not
precise, is sufficiently accurate for appropriate medica-
tion dose adjustments when Cr < 5 mg/dl and relatively
stable.

Diminished preoperative renal function increases 
the risk of postoperative acute renal failure. Renal blood
flow can be compromised intraoperatively because of a
decline in cardiac output secondary to the negative
inotropic effects of inhalational anesthetic agents, the
effects of positive pressure ventilation, and loss of
intravascular volume. These factors and nephrotoxic
medications can result in postoperative acute reversible
intrinsic renal failure.81 Oliguria, isosthenuria, and a rising
serum creatinine are early clinical signs of this syndrome.
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When acute renal failure is suspected, the urine sediment
should be examined for epithelial cell casts, granular
casts, and tubular epithelial cells. The urine sodium is 
generally greater than 40 mEq/L, and the urine to plasma
creatinine ratio is generally less than 10 : 1. In contrast,
prerenal azotemia is associated with a urine sodium of
less than 40 mEq/L and a urine to plasma creatinine ratio
of greater than 10 : 1. Management of acute intrinsic
renal failure includes discontinuing potentially nephro-
toxic drugs and carefully monitoring volume status.
Dialysis is occasionally necessary to manage hyper-
volemia, hyperkalemia, metabolic acidosis, or uremic
encephalopathy. Even with appropriate treatment, acute
postoperative renal failure has a mortality rate between
40% and 80%.82 Obstructive nephropathy is a concern in
older patients because of sensitivity of the bladder to
anticholinergic medications and the prevalence of asso-
ciated problems such as prostatic hypertrophy and detru-
sor and urethral sphincter dysfunction from a variety of
causes.

The ability of the kidneys to regulate body osmolality
and fluid volume can be compromised by both aging and
surgery. With aging, the loss of functioning nephrons
increases the solute load per nephron, and renal blood
flow patterns favor the medulla; these changes adversely
affect the normal countercurrent concentrating mecha-
nism77; this can lead to volume depletion through a reduc-
tion in renal concentrating capacity and excessive losses
of free water. Older individuals also have a diminished
thirst perception that compromises their ability to
respond to significant free water loss and hyperosmolal-
ity.83 This change is particularly important postopera-
tively, when third-space losses of fluid and bleeding may
cause severe intravascular volume depletion. Conversely,
volume overload sometimes results from the delayed
response to sodium restriction and salt wasting observed
in older individuals,84 which can be exacerbated by the
elevated levels of vasopressin seen in the postoperative
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Table 20.5. Prevention of venous thromboembolism.

Clinical setting Recommended prophylaxis

General surgery
>40 years old, nonmajor surgery, no other risk factors LDUH, LMWH, ES or IPC
>40 years old, major surgery or >60 years old, nonmajor surgery, with other risk factors LDUH, LMWH, or IPC
Higher risk patients with a greater than usual risk of bleeding ES or IPC
Very high risk patients with multiple risk factors LDUH or LMWH combined with ES or IPC

Orthopaedic surgery
Hip replacement LMWH or adjusted dose warfarin (INR 2-3)
Knee replacement LMWH or adjusted dose warfarin (INR 2-3)
Hip fracture repair LMWH or adjusted dose warfarin (INR 2-3)

Neurosurgery
Intracranial operations IPC with or without ES

LDUH, low dose unfractionated heparin; LMWH, low molecular weight heparin; ES, elastic stockings; IPC, intermittent pneumatic compression
Source: Geerts et al., Chest, 2001;119(1):132S–175S.
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state. Sodium and water retention after surgery may last
for several days. These physiologic changes are com-
pounded by the difficulties in the clinical assessment of
volume status in older persons. Postural hypotension is
an important sign of intravascular volume depletion but
can be observed in euvolemic older patients and may be
difficult to assess properly in the immediate postopera-
tive period. When the assessment of volume status
becomes critically important, it is often necessary to
measure pulmonary capillary wedge pressure using a
Swan–Ganz catheter.

Intravenous fluid administration must be adjusted 
for the older surgical patient because there is a decline 
in both total body water and intracellular water with
advancing age. For men between 65 and 85 years of age
and weighing between 40 and 80 kg, the intracellular
volume represents 25% to 30% of body weight.85 For
women of the same age and weight ranges, the intracel-
lular volume is approximately 20% to 25% of body
weight. In the absence of acute stress and conditions
known to affect salt and water balance, the daily meta-
bolic requirements per liter of intracellular fluid are as
follows:

Water, 100 mL
Energy, 100 kcal
Protein, 3 g
Sodium, 3 mmol
Potassium, 2 mmol

For example, an 80-year-old woman weighing 40 kg has
an estimated intracellular volume of 10 L. Daily mainte-
nance requirements would be 1 L water, 1000 kcal, 30 g
protein, 30 mmol sodium, and 20 mmol potassium. Fluid
and electrolyte status must be closely monitored and
adjusted according to the response of the patient and the
development of other pathophysiologic conditions.

Endocrine Disorders

Diabetes mellitus, usually type II, is common among
older persons. It has been estimated that of diabetic
patients undergoing surgery, more than 75% are over the
age of 50.86 Diabetes not only complicates the manage-
ment of surgical patients but also predisposes the patient
to an increased risk of morbidity and mortality from 
cardiovascular and infectious complications.87,88 Several
predictable perioperative metabolic changes can exacer-
bate hyperglycemia. With the stress and tissue injury of
surgery, there is an increase in many of the counterregu-
latory hormones: cortisol, epinephrine, glucagon, and
growth hormone. These changes stimulate gluconeogen-
esis, and the catecholamines can directly depress the
release of insulin from the pancreas and blunt insulin
activity at the cellular level.

In all diabetic patients undergoing surgery, it is impor-
tant to monitor blood sugar frequently. Values should 
be obtained preoperatively, during the procedure, and in
the recovery room. Afterward, the frequency of moni-
toring will be determined by the treatment regimen, the
patient’s condition, and glucose control. For patients
whose blood sugar can be maintained in the normal range
by diet and exercise therapy, no special preoperative
preparation is required. Hyperglycemia can be effec-
tively treated with supplemental short-acting insulin
preparations given subcutaneously. The patients receiv-
ing oral hypoglycemic medications should have these
held on the day of the operation. Hyperglycemia can be
treated with short-acting insulin. For patients receiving
insulin, several management regimens are possible.
Constant insulin infusions can be used successfully but
require careful monitoring because of the rapid changes
in glucose and potassium levels. More commonly, for
patients normally treated with a single dose of insulin
each day, one-half to two-thirds of the usual dose of
insulin is given on the morning of surgery, and a glucose-
containing intravenous solution is administered at a rate
of 5 to 10 g glucose per hour.

For patients who are normally managed with multiple
does of insulin throughout the day, one-third the usual
morning dose is administered on the morning of sur-
gery, and a glucose-containing solution is infused intra-
venously.89 Blood sugar control is easier if a constant rate
of infusion of the glucose solution is maintained while
nonglucose-containing intravenous fluids are used to
adjust for changes in intravascular volume. Additional
doses of regular insulin should be administered to control
blood sugar levels; a 6-h interval between glucose meas-
urements is commonly used. In addition to meticulous
attention to blood sugar levels, it is important to monitor
diabetic surgical patients for infections and impaired
wound healing.90 Cardiovascular complications are also
common because diabetes is an important risk factor for
atherosclerosis. Myocardial ischemia can be silent and
may be detected unexpectedly on postoperative electro-
cardiograms.

Thyroid disease is not as prevalent as diabetes but, if
undetected, can result in major complications periopera-
tively. The prevalence of hypothyroidism in hospitalized
older patients has been reported to be 9.4% and the
prevalence of hyperthyroidism 0.8%.91 It is well known
that older persons may have nonspecific or atypical man-
ifestations of thyroid illness, so it is important to main-
tain a high index of suspicion for thyroid illness in this
population. The consequences of operating upon a
patient with unsuspected hypothyroidism can be signifi-
cant. These patients metabolize medications more slowly,
and their increased sensitivity to central nervous system
depressants can result in respiratory insufficiency. In
addition, cardiac reserve is diminished and the response



to pressors may be blunted. While the potential for these
complications should be suspected and preventive meas-
ures instituted, hypothyroidism should not be considered
an absolute contraindication to necessary operative 
procedures.92 Emergency surgery and trauma are indica-
tions for rapid replacement of thyroid hormone. When
hypothyroidism is severe, an intravenous dose of 300 to
500 mg l-thyroxine will significantly improve basal meta-
bolic rate within 6 h. Corticosteroids should also be given
in the perioperative period because the acute rise in basal
metabolic rate can exhaust adrenal reserves.

The increased perioperative risks associated with
hyperthyroidism include hyperpyrexia, arrhythmias, and
congestive heart failure. Older persons may be particu-
larly prone to iodine-induced hyperthyroidism from non-
ionic contrast radiography.93 Elective operations should
be delayed until treatment with thionamide medications
render the patient euthyroid. When an emergency oper-
ation is necessary, the patient can be treated with 1000
mg propylthiouracil by mouth and a beta-blocker to
control the increased catecholamine effects. Sodium
iodide is often given to inhibit the release of thyroid
hormone and transiently inhibit organification. Iodide
can be given either by mouth or intravenously; adminis-
tration should be delayed until at least 1 h after the
propylthiouracil to allow time for the latter to block
organification. Supplemental corticosteroids are also rec-
ommended for hyperthyroid patients undergoing emer-
gency operations. These supplements are given to protect
against the possibility of adrenal insufficiency related to
the chronic hyper-metabolic state and because corticos-
teroids may lower serum thyroxine and thyroid-stimulat-
ing hormone levels.

Nutrition

Surgery and wound healing cause increased energy
demands. Patients who are malnourished preoperatively
are likely to quickly deplete their body’s carbohydrate
stores, which will lead to protein catabolism and a nega-
tive nitrogen balance. In some malnourished or high-
risk patients, preoperative total parenteral nutrition has
been shown to reduce morbidity and mortality rates.94,95

Whenever possible, preoperative nutritional supplements
should be delivered via the gastrointestinal system. Total
parenteral nutrition should be reserved for those patients
in whom the gastrointestinal tract cannot be used.

Especially for older patients, there is no consensus on
the best method for assessing nutritional status.95,96 In
addition, it is not clearly established that improvements
in commonly used nutritional indices are associated 
with reduced perioperative morbidity; hence, the optimal
duration of nutritional support is unknown. Additional
studies are needed in patients most likely to benefit from

perioperative nutritional supplements: those who are
severely malnourished before major surgery; and those
who undergo operations resulting in prolonged periods
of inadequate enteral intake. Until more is known, it is
common to provide postoperative enteral tube feedings
to patients with a functioning gastrointestinal tract who
were malnourished preoperatively and who are unable to
consume adequate calories orally. Total parenteral nutri-
tion is indicated for malnourished patients who have a
nonfunctioning gastrointestinal tract or for whom enteral
feedings are contraindicated.97 (See Chapter 68 for a
more complete discussion of nutrition.)

Neuropsychiatric Disorders

Neuropsychiatric problems are common among older
persons and can be associated with an increased risk of
perioperative complications. The prevalence of dementia
is about 5% among persons aged 65 years; it increases to
about 25% in those 80 years of age and older. A study 
of older patients admitted for repair of hip fractures in
Sweden reported a prevalence of dementia of 15%.98

Depression also is prevalent among older persons and
can be exacerbated by any acute illness or hospitaliza-
tion. Anesthesia and surgery can have profound effects
on mental functioning. The metabolic changes associated
with surgery along with the previously discussed effects
on all the vital organ system can compromise cerebral
function and exacerbate or precipitate neuropsychiatric
disorders. The physiologic and behavioral manifestations
of neuropsychiatric disorders can significantly complicate
perioperative care and often lead to prolonged hospital
stays.

The most common psychiatric problem in the postop-
erative period is delirium. The major manifestation of this
condition is an alteration in consciousness, and it is, by
definition, a transient disorder.99 One prospective study
reported delirium in 44% of older patients undergoing
repair of hip fractures.100 The presence of depression, use
of anticholinergic medications, and hypoxemia were asso-
ciated with delirium. Neither the duration of the proce-
dure nor the type of anesthetic used (halothane versus
epidural) were predictors of an acute confusional state.
In another study of older patients undergoing elective
noncardiac surgery, 9% of patients developed delirium
postoperatively. Risk factors included age 70 years and
older; self-reported alcohol abuse; poor cognitive status;
poor functional status; markedly abnormal preoperative
serum sodium, potassium, or glucose level; noncardiac
thoracic surgery; and aortic aneurysm surgery.101

The differential diagnosis of delirium is very broad. A
careful clinical assessment of the patient should focus 
on the possibility of infection, metabolic derangements,
central nervous system events, myocardial ischemia,
sensory deprivation, or drug intoxication. Lidocaine,
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cimetidine, atropine, aminophylline preparations, antihy-
pertensives, steroids, and digoxin are medications com-
monly associated with delirium, but all drugs should be
considered as possible causes. The best management
strategy is prevention; the incidence of delirium can 
be significantly reduced by meticulous attention to pre-
cipitating factors. A multicomponent intervention that
addressed the six risk factors—cognitive impairment,
sleep deprivation, immobility, visual impairment, hearing
impairment, and dehydration—was successful in reduc-
ing the incidence of delirium from 15% to 9%.102 When
it cannot be prevented, it is important to recognize the
syndrome early, then identify and treat the underlying
cause. When medications are necessary to protect the
patient and others from agitated behaviors, 0.5 mg
haloperidol can be given parenterally and repeated every
30 min as necessary. The minimum dose sufficient to con-
trol symptoms is recommended, and doses exceeding 
6 mg over a 24-h period are rarely indicated. Frequent
assessment of patients suffering from delirium is manda-
tory to monitor both response to therapy and potential
drug toxicity. It is important to ask patients about their
hallucinations and illusions, to discuss and clarify these
frightening experiences, and to reassure them if the
underlying cause is reversible.

Alcoholism is another serious and common problem
among older persons; it has been estimated that there are
at least 1.5 million alcoholics in this country who are 65
years of age of older.103 The geriatric consultant should
carefully explore current ethanol use with all patients,
and a screening tool such as the Michigan Alcoholism
Screening Test may be useful in identifying alcohol abuse
preoperatively.104 When there is suspicion of alcoholism,
the patient should be evaluated for symptoms or signs of
physiologic dependence and organ damage.

Chronic alcohol use can cause important metabolic
derangements, as well as cardiac, hepatic, hematologic,
and neurologic dysfunction. Liver disease has a variable
effect on drug metabolism. The rate of metabolism of
many drugs is slowed, but microsomal enzyme induc-
tion may result in increased dose requirements of many
anesthetic agents. The patients for whom a withdrawal
syndrome seems likely should be treated with thiamine
and short-acting benzodiazepines, and elective surgery
should be delayed. The consultant is commonly called to
assist in the management of delirium tremens or alcohol
withdrawal seizures occurring postoperatively. With-
drawal seizures are effectively treated with benzodi-
azepines and often do not require long-term antiepilep-
tics. Delirium tremens usually occurs 24 to 48 h after the
last drink but can occur after 7 to 10 days of abstinence.
The classic signs are fever, tachycardia, confusion, and
visual hallucinations. Oxazepam or lorazepam are given
in sufficient doses to sedate the patient. The other prin-
ciples of treating patients with delirium also apply.

Summary

Operative therapy is an important option for many of 
the health conditions experienced by older persons.
Although the risks of perioperative complications are
increased in individuals with multiple chronic conditions
and impaired functional status, with careful preoperative
assessment and perioperative management, these risks
can be minimized and successful outcomes can be
achieved.
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System, Djokovic and Hedley-Whyte found that the
American Society of Anesthesiologists (ASA) physical
status classification (see p. 213–214) predicted mortality.5

This finding is consistent with an earlier large French
study by Tiret et al., in which age is seen to be an impor-
tant modifier of comorbid conditions8 (Fig. 21.1).

Lawrence and colleagues studied 372 patients under-
going elective abdominal surgery in San Antonio, Texas.9

Patients were evaluated preoperatively and postopera-
tively at 1, 3, and 6 weeks and at 3 and 6 months using a
battery of instruments to capture multiple dimensions of
functional health. Figure 21.2 shows the recovery status
for activities of daily living (ADLs) across the follow-
up assessments. Using ADL and instrumental activities
of daily living (IADL) summary scores, patients were
dichotomized as not recovered or recovered/improved at
each assessment point. Mean change scores were signifi-
cantly different from preoperative assessment at 1, 3, and
6 weeks. For IADLs (Fig. 21.3), mean scores were signif-
icantly below baseline at 1, 3, and 6 weeks and 3 months.
At 3 months after surgery, 14% of patients had disability
in ADLs; for IADLs, 20% had persistent disability at 6
months after surgery. Thus, although surgery is feasible
for elderly patients, it remains an important and poten-
tially debilitating experience.

General Anesthesia and 
Anesthetic Agents

Anesthesia generally consists of analgesia, control of the
physiologic responses to surgical stimuli, hypnosis or
amnesia, and maintenance of adequate operating condi-
tions, primarily muscle relaxation. Analgesia, the absence
of pain, is the cornerstone of the anesthetic state. Pain
pathways have been described in great depth and can be
altered by a variety of different methods.10 Other inte-
grated systems also respond to surgical stimuli. The most

Anesthesia is a reversible state that permits procedures
to be performed on the human body. Based principally
on the early experience with ether, the anesthetic state
was thought to be a single entity as described by the
unitary theory of narcosis. In recent years, it has become
clear that various physiologic phenomena that can be
controlled independently combine to produce the anes-
thetic state. These phenomena are analgesia, hypnosis or
amnesia, control of the physiologic responses to surgical
stimuli, and maintenance of adequate operating condi-
tions, primarily muscle relaxation.

In the first third of the twentieth century, surgery 
was considered a desperate measure for patients over 
50 years of age, who were believed to be incapable of 
sustaining the rigors of even an inguinal hernia repair.1

Advances in anesthesia have allowed surgeons to
develop an extraordinary array of procedures with excel-
lent outcomes in an increasingly aging population. The
number of patients over age 65 who undergo noncardiac
surgery are now projected to increase from 7 million to
14 million over the next three decades.2 Geriatric patients
are becoming an increasing part of the anesthesia 
workload.3

Because intraoperative mortality is now rare and
intensive care can prolong short-term survival, the
current standard for comparing rates of perioperative
complications is 30 days from the time of surgery. Current
estimates of 30-day perioperative mortality for properly
prepared surgical patients over age 65 are 5% to 10%.4–6

These figures are less than half the mortality recorded a
few decades ago but are still higher than for younger
patients. Denney and Denson reported on 272 nonage-
narians undergoing 301 operations.7 Their initial belief
was that surgery was not justified in such old patients;
however, they reported that in more than 70%, the
benefit justified the risk they underwent. Only serious
small bowel obstruction was associated with prohibitive
perioperative mortality (63%). Studying 500 patients
over age 80 who had undergone surgery in the Harvard
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important clinically is sympathetic nervous activity, which
manifests principally as increased pulse and blood 
pressure. Blood pressure and pulse are the principal 
endpoints by which adequacy of anesthesia is gauged.
Hypothalamic–pituitary–adrenal and acute-phase reac-
tions also occur. Anesthesia does not completely block all
these reactions, but they are reduced orders of magnitude
from what would occur in the absence of anesthesia.
Hypnosis or amnesia is a state in which conscious aware-
ness is suppressed. Awareness under anesthesia is con-
sidered an adverse event. The amnesia produced by
various hypnotic agents is not necessarily complete in
that, even under deep general anesthesia, it is possible to
demonstrate learning. Finally, it is important to maintain
adequate operating conditions to facilitate surgery.

Aside from a lack of movement, muscle relaxation is fre-
quently required to facilitate surgery, for example, on 
the abdominal cavity. In addition, the anesthesiologist is
responsible for maintenance of the patient’s homeostasis
during and immediately following surgery.

The spectrum of activity of the drugs available to the
anesthesiologist varies tremendously (Fig. 21.4). Agents
are chosen to produce the desired effect and minimize
side effects. In this chapter, I first describe the agents and
techniques used to produce anesthesia. Selection of dif-
ferent anesthetic techniques for elderly surgical patients
and their advantages and disadvantages follow.

Volatile Anesthetics

The commonly used volatile anesthetic agents are isoflu-
rane, ethrane, halothane, sevoflurane, and desflurane.
They are administered by inhalation as part of the gas
mixture used to ventilate patients under general anes-
thesia. All agents are principally agonists of the GABAA

chloride channel.11 Volatile agents have a broad spectrum
of action and are capable of producing a complete anes-
thetic state. Induction of anesthesia can be accom-
plished simply by breathing a mixture of a volatile agent
in air or oxygen. Certain of the volatile agents (isoflurane,
ethrane, and desflurane) are considered too pungent
(produce gagging and coughing) to accomplish an inhala-
tion induction; however, halothane and sevoflurane are
commonly used for this purpose. This type of induction
is reserved almost exclusively for young children who will
not allow an intravenous catheter to be placed before
anesthesia; it is essentially never done for an adult.

Figure 21.1. Major anesthesia complications per 1000 as a
function of age and associated disease (Modified from Tiret 
et al. Can Anaesth Soc J. 1986;33:336,8 with permission.

Figure 21.2. Patients aged 60 and greater (n = 372) on average
return to baseline levels of activities of daily living by approxi-
mately 3 months following elective abdominal surgery under
general anesthesia. (From Ref. 9, with permission.)

Figure 21.3. Patients aged 60 and greater (n = 372) on average
return to baseline levels of independent activities of daily living
by 3 months following elective abdominal surgery under
general anesthesia. (From Ref. 9, with permission.)



The pharmacologic equivalent of an ED50 (median
effective) dose for volatile anesthetics is defined as the
minimum alveolar concentration (MAC),12 the con-
centration of an agent at which 50% of subjects no longer
produce purposeful movement in response to a skin inci-
sion. Anesthesia can be maintained with any of these
agents at 1.25 to 1.3 times MAC. Relatively lower concen-
trations are usually employed in combination with other
agents in a standard general anesthetic. Halothane has
been associated with hepatitis and is rarely used in adult
patients. Anesthetic requirements decrease progressively
with advancing age,a phenomenon thought to be primarily
a pharmacodynamic alteration13 (Table 21.1).

Sedative Hypnotic Agents

Induction of anesthesia is most commonly undertaken
with intravenous hypnotic agents, which have the 

principal advantage of a rapid induction of unconscious-
ness. The old adage to count backward from 99 is rarely
employed because a patient almost never gets beyond 
97. The principal agents are the barbiturates thiopental 
(Pentothal), thiamylal (Surital), and methohexital 
(Brevital), and an agent of a unique class called propofol
(Diprivan). Ketamine, etomidate, and benzodiazepines
may also be employed. Apart from ketamine, the 
sedative hypnotic agents do not provide analgesia. The
barbiturates are antianalgesic; that is, on their own,
they make pain worse.

Following the introduction of barbiturates, a lack of
understanding of their pharmacokinetics led to their use
for induction and maintenance of general anesthesia in
the manner of diethyl ether and chloroform, with fre-
quently disastrous results, including prolonged sleeping
times and hypotension. Administration of thiopental to
the causualties at Pearl Harbor resulted in large numbers
of deaths and the statement that intravenous anesthesia
was “an ideal method of euthanasia.”14 A subsequent
understanding that the effects of small doses of barbitu-
rates were terminated not by metabolism but rather by
redistribution from their sites of actions to other body
tissues set the groundwork for thiopental to become 
the standard drug for induction of anesthesia. This 
experience is an important example of the importance 
of an in-depth understanding of the pharmacology of
anesthetic agents.

The most likely site of action for the barbiturates is the
g-aminobutyric acid (GABA) receptor complex. GABA
is the principal inhibitory neurotransmitter found in
mammalian central nervous systems. Barbiturates both
enhance and mimic the action of GABA on the ion 
channels.15 Studies on the effect of aging on the pharma-
codynamics and pharmacokinetics of thiopental suggest
that the principal effect is based on a reduction of volume
of distribution in the elderly, resulting in a higher con-
centration of the drug at the effect site for any given dose.
There is considerable interindividual variation in the
dose of thiopental required to induce anesthesia. A
healthy 80-year-old requires approximately 85% as much
drug as a 20-year-old. It appears that the elderly brain is
not more sensitive to the effects to thiopental. A more
complete description of the pharmacology of barbitu-
rates in the elderly is provided by Shafer.16
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Figure 21.4. Spectrum of activity for anesthetic drugs. Physio-
logic aspects of the anesthetic state are displayed in the vertical
boxes. The ability of various medications to provide all or parts
of that state are displayed in horizontol bars. Volatile anesthetic
agents can produce a complete anesthetic state, but their use
alone is limited by side effects.

Table 21.1. Alteration in volatile anesthetic doses for the
elderly.

Agent Young adults Elderly adults

Isoflurane 1.15 1.05a

Sevoflurane 2.6 1.4b

Desflurane 6 5.2b

a Age 64 years.
b Age 80 years.
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Propofol (diisopropylphenol) is the newest intra-
venous anesthetic, one that has become very popular for
the induction and maintenance (by continuous infusion)
of anesthesia and for sedation. The exact mechanism of
action of propofol has not been completely elucidated.
There is evidence that is acts through activation of the
GABAA b1-subunit, as well as by inhibition of the N-
methyl-d-aspartate (NMDA) subtype of the glutamate
receptor.

The induction dose varies from 1.0 to 2.5 mg/kg.
Premedication with a benzodiazepine and or an opiate
substantially reduces the induction dose of propofol. A
dose of 1 mg/kg (with premedication) to 1.75 mg/kg
(without premedication) appears to be appropriate for
patients over age 60.17 Side effects associated with the
induction of anesthesia with propofol include a decrease
in arterial blood pressure, pain on injection, myoclonus,
apnea, and rarely thrombophlebitis of the vein where the
propofol is injected. Apnea is very common, with an inci-
dence similar to thiopental or methohexital; however, the
apnea is likely to last longer.18

Propofol has been used for sedation during surgical
procedures and in the ICU for sedation during mechani-
cal ventilation. The level of sedation is readily titratable
and recovery occurs rapidly on termination of the infu-
sion, regardless of the duration of infusion.19,20 Infusion
rates must be markedly reduced in elderly and sicker
patients.

Etomidate is an imidazole derivative that was intro-
duced into practice in the United States in 1972. Its pro-
perties include minimal respiratory depression, cerebral
protection, rapid recovery, and hemodynamic stability.
Reports that the drug can temporarily inhibit steroid 
synthesis and hence decrease adrenal activity,21,22 along
with a side effect profile that includes myoclonus, pain on
injection, and high incidence of nausea and vomiting,
tremendously decreased the enthusiasm for this drug.23 In
recent years, the drug has regained some of its popular-
ity, particularly for sick and elderly patients. Increasing
age is associated with a smaller initial volume of distri-
bution and decreased clearance of etomidate.24

Ketamine is the one phencyclidine currently available
for clinical use. Although phencyclidine, the prototype of
this class of drugs was a promising anesthetic agent, it 
was associated with an unacceptably high incidence 
of psychologic effects, including hallucinations and 
delirium. Phencyclidine is currently available only for
illicit recreational use (“angel dust”). Ketamine (Ketalar)
was released for clinical use in humans in 1970 and is still
used for a variety of clinical circumstances. Ketamine is
unique among the injectable hypnotic agents because it
provides significant analgesia. In addition, it does not
depress the cardiovascular system (i.e., does not produce
hypotension) or the respiratory system.25 Indeed, keta-
mine manifests both sympathomimetic and bronchodi-

lalting effects. Nonetheless, it does possess some poten-
tial to create the same adverse psychologic effects found
with other phencyclidines. Poor-risk (ASA IV) patients
with respiratory and cardiovascular disorders represent
the majority of candidates for ketamine. The drug is used
with some frequency for sedation of children outside the
operating room and for dressing changes in settings such
as burn units. When used in combination with a benzo-
diazepine, emergence delirium is considerable less fre-
quent, and this combination has recently been advocated
for routine use in the elderly (R. Roy, personal 
communication).

The principal benzodiazepines utilized for anesthetic
care are midazolam, diazepam, and lorazepam. Mida-
zoloam (Versed) is the only water-soluble benzodiaepine
and thus causes considerably less irritation of the vein at
the site of infusion and less thrombophlebitis. It has a
faster onset of action. These properties have made mida-
zolam the benzodiazepine of choice for most anesthetic
use. Midazolam may be used for the induction of 
anesthesia. Awakening times following a benzodiazepine
induction are much longer than for either thiopental or
propofol, and thus benzodiazepines are rarely used for
the induction of anesthesia. As an adjunct to general
anesthesia, benzodiazepines provide better amnesia than
thiopental. Elderly patients require lower doses of 
midazolam than younger patients.26 This phenomenon
was well illustrated in a series of 800 cases of sedation 
for upper gastrointestinal endoscopy in which the dose
decreased from an average of 10 mg for a 20-year-old
patient to 2.4 mg in 80-year-old patients27 (Fig. 21.5).

Figure 21.5. The influence of age on the intravenous dose of
midazolam required to produce sedation in 800 patients 
undergoing endoscopic procedures. (Adapted from Bell GD,
Spickett GP, Reeve PA, Morden A, Logan RF. Intravenous
midazolam for upper gastrointestinal endoscopy: a study of 
800 consecutive cases relating dose to age and sex of patient.
Br J Clin Pharmacol. 1987;23:241–243.27)



Anecdotal evidence suggests that some elderly 
patients manifest a paradoxic reaction to benzodi-
azepines, becoming agitated rather than sedated.

Flumazenil is the only available competitive antagonist
for the benzodiazepine receptor. In the absence of a 
benzodiazepine, flumazenil has little discernable effect.
When administered to patients who have benzodi-
azepine-induced CNS depression, flumazenil produces
rapid and dependable reversal of unconsciousness, respi-
ratory depression, sedation, amnesia, and psychomotor
dysfunction.28 There is little substantial information 
concerning alteration of flumazenil pharmacology for
elderly patients. It should be emphasized that flumazenil
is rarely used by experienced anesthesiologists, who
greatly prefer to titrate the initial drug effect carefully
rather than depend on functional antagonism. Repeated
doses of flumazenil may be necessary because the effect
of the initial benzodiazepine is likely to last longer than
that of flumazenil and resedation may easily occur.

Opioids

The opioids are those endogenous and exogenous sub-
stances that bind to the opiate receptors. The principal
use of opioids is to provide analgesia, and the primary
downside is respiratory depression.

Pain perception is altered with aging, but this does not
mean that pain is either less common or less important
in the elderly. There is a dramatic decrease in myelinated
and unmyelinated nerve fibers in older patients.29,30

Elderly patients report pain primarily following acti-
vation of C fibers, whereas younger patients require A d
fiber activation before reporting pain.31,32 These types of
alterations in pain perception, with alterations in phar-
macokinetics of analgesics, provide direction for both the
anesthesiologist and physicians involved in postopera-
tive pain management.

The most used opioid in modern anesthetic practice is
fentanyl, a synthetic opioid with a short half-life. Using
EEG, Scott and Stanski observed a 50% decrease in the
concentration at which 50% inhibition occurs (IC50) from
age 20 to age 85.33 However, unlike may drugs, the 
pharmacokinetics of fentanyl are not altered by age,
except for a small change in rapid intercompartmental
clearance. Thus, the dose of fentanyl is decreased for
pharmacodynamic reasons.

Remifentanil was recently introduced to clinical prac-
tice under the new FDA guidelines that require pharma-
codynamic and pharmacokinetic evaluation of special
populations, including the elderly. Minto et al. reported
on the age-adjusted pharmacology in two manuscripts
that formed the basis for age-adjusted dosing in the
remifentanil package insert.34,35 In addition to a similar
pharmacodynamic alteration, the volume of the central
compartment decreases about 20% from age 20 to 80,

and the clearance concurrently decreases about 30%.
Figure 21.6 presents a series of nomograms that may be
used to calculate remifentanil doses for elderly patients.

Muscle Relaxants

To facilitate endotracheal intubation and provide an
optimal surgical field, an anesthesiologist must fre-
quently control muscle tone, which may be accomplished
with high concentrations of volatile anesthetic agents.
The concentrations necessary to produce an adequate
effect are frequently associated with hemodynamic 
instability. A regional anesthetic technique will provide
muscle relaxation for operations amenable to this
approach (see following). The third, and by far most
common, approach is to utilize agents that disrupt neu-
romuscular transmission. The available agents are either
depolarizing agents, such as succinylcholine, or competi-
tive antagonists such as pancuronium, vecuronium, or
atracurium. Depolarizing agents exert the same effect at
the neuromuscular junction as acetylcholine, depolariz-
ing the endplate and causing muscle contraction; this is
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Figure 21.6. The influence of age and weight on remifentanil
dose. The bolus dose should be reduced by 50% in elderly
patients, and the infusion rate should be reduced by two-thirds.
The dose adjustment for age is considerably larger than the
dose adjustment for weight. (Adapted from Minto CF, Schnider
TW, Shafer SL. The influence of age and gender on the phar-
macokinetics and pharmacodynamics of remifentanil. II. Model
application. Anesthesiology. 1997;86:24–33, with permission.34)



234 J.H. Silverstein

seen clinically as fasciculation, an uncoordinated 
contraction of muscle. Because succinylcholine is not
eliminated as rapidly as acetylcholine, depolarization of
the endplate persists and the muscle remains flaccid for
a relatively short period of time (about 2 min). This short-
acting phenomenon is frequently used for facilitation of
endotracheal intubation and for muscle relaxation during
electroconvulsive therapy. Patients frequently complain
of muscle soreness following succinylcholine, and it has
been associated with rapid, sometimes fatal, increases in
serum potassium levels, particularly in patients with
recent trauma, extensive burns and possibly hemi or
paraplegia.

The competitive antagonists combine with the acetyl-
choline receptor but do not activate them. Their presence
on the receptor prevents access of the transmitter. At 
sufficient concentration, muscle relaxation occurs. Many
different agents have become available in recent years.
All manifest a minor increase in duration with age, but
doses are not significantly altered. None of these agents
should ever be used in the absence of both the equipment
and expertise necessary to maintain adequate ventilation.

Regional Anesthesia

A different method of allowing a procedure to proceed
without pain and its sequelae is to block the nerve fibers
that subserve pain to the region of interest. Neural block-
ade is produced by local anesthetic agents. All currently
available clinically useful agents are either aminoamides
or aminoesters. When applied in sufficient concentration
at a site of action, these drugs prevent conduction of 
electrical impulses by the nerve. When these drugs are
administered systemically, the function of cardiac, skele-
tal, and smooth muscle, as well as peripheral and central
nerves, is altered. Care must be taken to prevent toxicity
that may occur either locally or systemically. The princi-
pal forms of acute toxicity affect the CNS (seizures) and
cardiovascular system (arrhythmias and sudden death).

Local anesthetics are thought to act by blockade of
neural sodium channels that block the conduction of
signals along the nerve. The clinically observed rates 
of onset and recovery from local anesthetic blockade 
are governed by the relatively slow diffusion of local
anesthetic molecules in and out of the nerve, rather than
by their binding and dissociation from ion channels.
For many years, the prevailing dogma was that minimal
alterations in the pharmacokinetics or pharmacodynam-
ics of local anesthetic occurred with aging.36 In recent
years, increasing knowledge has refined our understand-
ing of the effects of age on local anesthetic agents;
however, the effects are not as prominent as for many of
the general anesthetic agents.37

Local anesthetic agents may be used for infiltration
anesthesia where the agent is injected into the area

required for a procedure; this is commonly done for small
dermal surgeries but may be used for larger areas.
Toxicity limits the total dose and therefore the area that
may be anesthetized by this method. Intravenous
regional anesthesia involves the intravenous infusion of
local anesthetic into a tourniquet-occluded limb, almost
always the arm; this procedure is called a Bier block. The
anesthetic agent diffuses from the vascular space to the
surrounding nerve endings. Peripheral nerve blockade
techniques inject local anesthetic around specific nerves
or nerve trunks that innervate particular areas of the
body. Central neural blockade techniques encompass 
primarily epidural and spinal or subarachnoid anesthesia.
Some local anesthetic preparations are available for
topical administration. These techniques provide rela-
tively short lived anesthesia for a very circumscribed 
area of limited depth. Finally, a relatively new technique,
called tumescent anesthesia, applies a large volume of
dilute local anesthetic into the subcutaneous tissue;
this has been used by plastic surgeons for liposuction 
procedures.

Regional anesthesia is frequently advocated for the
elderly patient because of the presumed advantage of
reduced stress and less mental confusion in the periopera-
tive period. Unfortunately, no large study has been able to
confirm this perception.38 A large international study
examining neurocognitive function in patients random-
ized to regional versus general anesthesia is currently
underway, and results should be available in 2003.

Neuraxial Anesthesia

Neuraxial anesthesia involves blockade of nerves within
the spinal cord, which may be accomplished by injecting
agents into the cerebrospinal fluid that surrounds the
spinal nerves in the subarachnoid space. This technique
is referred to as spinal or subarachnoid anesthesia.
Epidural anesthesia involves the placement of drug in 
the epidural space, which is the area outside the dural sac
but inside the vertebral canal (Fig. 21.7). Despite the
apparent similarities, there are significant pharma-
cologic and physiologic differences between these two
techniques. Spinal anesthesia utilizes a small volume 
of concentrated anesthetic that produces profound anes-
thesia and very low systemic levels of drug. Although
continuous techniques exist, for the most part spinal
anesthesia is a one-shot process. Epidural anesthesia
requires a larger volume of anesthetic that produces
pharmacologically significant blood levels of anesthetic.
Epidural techniques are usually associated with the
placement of an indwelling catheter, thus permitting
long-term anesthesia and analgesia. A recent trend
toward combined spinal epidural anesthesia tends to blur
the difference.

Spinal anesthesia is the most easily mastered technique
and is frequently selected for elderly patients. However,



the high incidence of osteoarthritis in the spinal column
frequently diminishes flexion and impairs positioning of
the patient that is necessary to institute spinal anesthe-
sia. Alterations of the technique are available to facilitate
placement of the needle into the subarachnoid space.39

Spinal anesthesia is frequently associated with profound
decreases in cardiac output and blood pressure. Young
patients may be relatively resistant to hypotension, but
patients over 60 years of age frequently manifest 30 to 
40 mmHg decrease in blood pressure with anesthetic
levels up to the T5 dermatome.40,41 Another important
complication of spinal anesthesia is the development of
a postspinal headache; this can be a severe and debilitat-
ing headache that requires that placement of an epidural
blood patch, 10 to 20 ml of the patient’s blood that 
must be acquired sterilely and injected into the epi-
dural space near the site of the previous spinal puncture.
Fortunately, spinal headache is principally a complica-
tion of younger patients and is relatively rare in the
elderly.

Epidural techniques require similar modifications to
cope with the anatomic alterations of age.39 Dosage may
be slightly decreased to compensate for increased per-
meability of the dura mater, and the onset of anesthesia
may be somewhat more rapid.

In addition to local anesthetics, opioids are frequently
administered into either the subarachnoid or epidural
space as a means of pain control.

Nerve Blocks

Blockade of specific nerves or nerve trunks may be
accomplished by injecting local anesthetic agents around
the nerve. Examples of operations of the area subtended
by specific nerves are listed in Table 21.2.

Sedation

“Sedation and analgesia describes a state that allows
patients to tolerate unpleasant procedures while main-
taining adequate cardiorespiratory function and the
ability to respond purposefully to verbal command and
tactile stimulation.”42 Sedation is a frequent accompani-
ment to regional anesthetic techniques or may be used to
facilitate minor procedures that do not require full anes-
thesia, such as endoscopy. Sedation/analgesia is preferred
to the more common term “conscious sedation,” which is
difficult to define. The American Society of Anesthesiol-
ogists supports a practice guideline development process
based on evidence linkages from exhaustive literature
reviews and expert opinion from 60 to 150 external 
consultants. The Task Force on Sedation and Analgesia
published their work in 1996.42

Recommendations for sedation/analgesia include a
patient evaluation and preprocedure preparation, includ-
ing fasting. The patient should be monitored, and a record
of the monitored parameters should be maintained. The
patient’s level of consciousness may be assessed using
spoken responses. Patients whose only response is reflex
withdrawal from painful stimuli may be approaching a
state of general anesthesia. Sedation/analgesia is expertly
performed by many medical practitioners; however,
general anesthesia should be administered by trained
anesthesia personnel. Respiratory activity can be moni-
tored by observation of spontaneous respiration, au-
scultation of breath sounds, but other methods, such as
detection of exhaled carbon dioxide, may be required if
access to the patient is limited, such as in a CAT scan bay.
Although there are insufficient data to support regular
monitoring of blood pressure and heart rate or electro-
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Figure 21.7. Cross-sectional anatomy of the lumbar spine.
Needles for neuraxial anesthesia are usually inserted at the
lumbar levels, seeking to place medication outside the dura
mater, in the epidural space, or directly into the cerebrospinal
fluid that is contained in the intrathecal space.

Table 21.2. Types of operations undertaken with nerve blocks.

Nerve or trunk Area of operation

Cervical plexus Carotid endarterectomy
Brachial plexus Shoulder operations
Optic nerve Eye surgery
Axillary nerve Lower arm surgery
Femoral nervea Upper leg
Popiteal nerve Below-knee surgery
Ankle blockb

a Sometimes combined with sciatic and obturator blocks for leg surgery.
b Ankle block invovles the deep and superficial peroneal, saphenous,
sural, and posterior tibial nerves.
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cardiogram (ECG), most experts suggest vital sign mon-
itoring for patients undergoing sedation/analgesia. ECG
is recommended only for patients with cardiovascular
disease. Acknowledging that patients at the extremes of
age or with severe cardiac, pulmonary, hepatic, or renal
disease are at increased risk for developing complications
related to sedation/analgesia, no specific recommen-
dations were advanced by the expert panel to address
sedation/analgesia in the elderly.

Choice of Anesthetic Technique

The choice of anesthetic techniques for any given patient
is the province of the anesthesiologist. Notations in a
medical chart indicating that a patient should undergo
one or the other type of anesthesia are inappropriate and
place the practitioner in the unfortunate position of con-
ducting an argument in a medical record. An excellent
review of the issues associated with choosing anesthetic
techniques for elderly patients was recently compiled by
Roy.43 Although there are theoretical considerations and
clinical perceptions that regional anesthetics should be
safer for elderly patients than general anesthetics, most
major studies fail to support this idea. A recent meta-
analysis, not focused on elderly patients, concluded that,
“Neuraxial blockade reduces postoperative mortality
and other serious complications. The size of some of 
these benefits remains uncertain, and further research 
is required to determine whether these effects are due
solely to benefits of neuraxial blockade or partly to 
avoidance of general anaesthesia.”44 There is a devel-
oping consensus that overall perioperative care, as
opposed to the choice of anesthetic technique, is more
likely to have a positive impact on the elderly surgical
patient.43

Indications for Intraoperative
Monitoring

Blood pressure, ECG, and oxygen saturation should be
monitored in all elderly patients undergoing any proce-
dure. Automated blood pressure cuffs are common and
accurate. The measurement should be made at least every
5 min. Accurate reading may be difficult in patients with
highly irregular cardiac rhythms. Application of the cuff
should be done with care in frail individuals, who may
require a thin layer of webril padding to protect the skin.
The ECG should be configured to observe both p waves
and the lateral wall of the left ventricle (i.e., II and V5,
or MCV1). The pulse oximeter measures oxygen satura-
tion of arterial blood using a probe that is typically placed
on the finger. Frequently, signal quality is inadequate due
to a decrease in pulsatile flow. The probe can be reposi-
tioned, or other forms of probes can be used on other

anatomic sites, such as ear lobes. Anesthesia or sedative
drugs should not be administered in the absence of a sat-
isfactory pulse oximeter reading. For lengthy procedures,
a urinary catheter is usually needed to monitor urine
output. If the operative field involves the pelvis, draining
the bladder often aids operative exposure.

Temperature should be measured and recorded during
all major operations because significant hypothermia is a
common sequela of a long procedure, particularly when
the viscera are exposed. After a complicated operation, a
core temperature of 32.2° to 35°C (90°–95°F) can occur.
Many elderly patients begin with lower core tempera-
tures. The importance of maintaining temperature is due
to the metabolic cost of rewarming the body. Elderly
patients do not maintain temperature as well as young
patients, and the mechanisms used to increase body tem-
perature, such as shivering, can require excessive portions
of a patient’s oxygen consumption. Severe hypothermia
[<31.5°C (89°F)] is associated with cardiac dysrhythmias.
Core temperature is commonly measured with either an
esophageal or rectal temperature probe. During large
operations, measures to maintain a reasonable body 
temperature are essential. Convection warming systems
operate like a large hair dryer, inflating a blanket that
directs warm air over the patient’s body. Intravenous
fluids can be warmed, the operating room can be main-
tained at a reasonable ambient temperature, the abdomi-
nal viscera can be maintained in the abdominal cavity as
long as possible, and lavage fluids can be warmed. In spite
of these attempts, patients may lose significant body heat.
Elderly patients emerging from general anesthesia should
not be extubated until body temperature is within 0.5°C
of their baseline core body temperature. End-tidal carbon
dioxide measurement is used to evaluate ventilation and
should be used whenever intubation is required.

For larger or prolonged surgeries, invasive monitoring
should be considered. Continuous peripheral arterial
blood pressure measurement may be taken by placing an
intra-arterial catheter in the radial artery and connecting
it to a transducer. Other arterial sites include the axillary
and femoral arteries. Both radial arteries should be pal-
pated before selecting a cannulation site to be sure that
they are equal. If blood flow to one limb is diminished,
the arterial monitor should be placed elsewhere. The
advantages of continuous monitoring include beat-
to-beat blood pressure information and the ability to
acquire multiple blood samples without further
venipuncture.

Central venous pressures can be monitored with a
catheter placed in an intrathoracic vein, such as the 
superior vena cava.With major limitations,these pressures
reflect intravascular volume,which is very important when
the cardiovascular system responds primarily to Starling
forces,rather than altering heart rate and contractility (see
Chapter 39). The normal pressure is 8 to 10 mmHg. Lower
pressures generally indicate the need for blood or fluid



replacement;elevated pressures may occur with right ven-
tricular or biventricular heart failure. Pulmonary arterial
hypertension secondary to pulmonary disease, high
bronchial airway pressure, and right ventricular failure
may elevate central venous pressure out of proportion to
the left ventricular end-diastolic pressure and volume.
Such an elevation suggests adequate blood volume when,
in fact, blood volume is inadequate. If major blood loss or
fluid shifts (e.g., major peritoneal dissections) occur,
central venous pressure should be instituted from the
outset of surgery. If a patient shows signs of hypovolemia,
tachycardia (which may not occur), hypotension, or
decreased urine output, isotonic fluid should be adminis-
tered in bolus form (250–500 ml in £10 min, as tolerated).
If signs fail to resolve with one or two bolus infusions,
placement of a central venous catheter is indicated. In
addition, a central catheter may be indicated for venous
access if irritating medications need to be administered or
if the patient has difficulty maintaining a peripheral intra-
venous line for multiple days.

The next level of monitoring is the use of balloon-
tipped pulmonary artery catheter (PAC), which is passed
through the right ventricle into the pulmonary artery.
Occluding a small pulmonary artery with the flotation
balloon allows measurement of the pulmonary capillary
wedge pressure (PCWP). This measurement removes any
right ventricular and most pulmonary artery contribution
to the pressure measurement. Normal PCWP is 4 to 
12 mmHg. PACs also allow measurement of cardiac
output and mixed venous blood gas analysis, which can
be useful in managing hemodynamics. Patients with
severe cardiac dysfunction and patients in whom the CVP
is high when other signs suggest hypovolemia should be
considered for PAC monitoring. In left ventricular
failure, wedge pressures may rise to 40 mmHg or more.
These measurements are particularly valuable guides to
intraoperative management of fluid replacement therapy
and management of cardiac inotropic activity and periph-
eral vascular resistance when vasopressor support is used
in patients with cardiac dysfunction. When available, this
level of monitoring can be supplemented or replaced by
the use of transesophageal echocardiography.

Intraoperative fluid replacement should be carefully
considered, providing maintenance fluids and replacing
lost blood and fluids. The elderly may have difficulty 
eliminating any excess fluid because of exaggerated or
prolonged aldosterone and antidiuretic hormone (ADH)
responses postoperatively.

Conclusion

Anesthesiology has followed the general specialty of
geriatrics in developing a wealth of information that can
be brought to bear on the care of elderly surgical patients.
This chapter provides an overview of some of the issues

associated with anesthetic care of the elderly. Interested
readers are referred to a number of recent publications
that expand greatly on the knowledge presented here.45–47
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1998. When obstetric procedures are excluded, the per-
centage increases to 43%. The distribution of common
operations performed on the elderly in 1998 is shown in
Table 22.1: 38% of cholecystecomies, 56% of coronary
artery bypass grafts, 60% of bowel resections, and 67%
of total joint replacements. It is now estimated that at
least 50% of patients in most general surgical practices
are over age 65.

The pattern of surgical management of malignant
disease in the elderly is an example of the changing 
views on surgery in this age group. Using data from the
National Cancer Institute’s Surveillance, Epidemiology,
and End Results (SEER) Program, Farrow et al.3 com-
pared operative percentages for various cancers by 
age in three time periods: 1973–1978, 1979–1985, and
1986–1991. With increasing age, there was a persistent
decline in the percentage of patients receiving surgical
treatment for cancer. However, the gap between younger
and older patients narrowed over the three time periods
for certain cancers. The likelihood of receiving surgery
when indicated for cancers of the breast, ovary, uterus,
colon, and rectum increased more rapidly among patients
over age 75 than in those younger than 55 (Fig. 22.1). For
cancers that required extensive surgery and for those
from which survival is poor even with surgery, there was
less of a change, even for early-stage disease (Fig. 22.2).
At present, it is still unclear whether this is the result of
appropriate decision making based on the overall health
of the patient and the patient’s preference for treatment
or a consequence of unfounded age bias.

The increased willingness to consider surgery in the
elderly patient is also a reflection of the improvements in
surgical and anesthetic techniques that presently allow 
us to operate safely on even the oldest patient. With 
the question of “can we operate?” less of an issue, the
question “should we operate?” becomes the principal
concern. To answer this question, we must understand the
goals and expectations of treatment in the context of the
individual patient.

Operative Outcomes

Surgery, as a therapeutic alternative, has an essential role
in the medical care of the geriatric patient. Certain types
of cancer, coronary artery disease, and arthritis, common
diseases that accompany aging, can be effectively treated
and often cured by operation. Yet concern about the risk
of surgery in patients with diminished reserves and mul-
tiple comorbid illnesses, although sometimes warranted,
may prevent the appropriate referral of older patients for
this care. With careful attention to detail and an under-
standing of how elderly patients differ from younger
patients, many of these hazards can be at least partially
avoided (see Chapter 13 and 20).

Changing Patterns of Surgical Care

It should be emphasized that reluctance to offer surgical
treatment at a point in time when elective operation 
can be conducted with minimal risk leaves the patient
vulnerable to progression of the disease. As a conse-
quence, emergency surgery may become necessary at
some point in the future when reserves are further com-
promised. Operative mortality and morbidity increase at
least threefold when surgery is performed under emer-
gent rather than elective conditions, almost regardless of
the type of procedure. In a series of 42 operative proce-
dures in 31 men and women over age 100 years, all the
perioperative deaths occurred in patients requiring emer-
gency operation.1 However, the percent of operations
done on an emergent basis in patients over age 85 is twice
that of patients under age 65.

As the size and general health of the population over
age 65 has increased, attitudes toward surgery in older
patients have become more liberal. Discharge data from
acute care hospitals in the United States2 show that the
portion of all operations performed in which the patient
is over age 65 has increased from 19% in 1980 to 36% in
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Mortality and Morbidity

For surgeons, the traditional measures of outcome have
always been postoperative mortality and morbidity, with
mortality used as the endpoint in the determination 
of “operative risk.” For the elderly patient, however,
restoration of functional capacity to at least the preoper-
ative level and quality of life may be far more important
considerations than survival alone. It is shown that when
the perioperative course in an elderly patient is un-
complicated, results are nearly indistinguishable from
those of younger patients. However, when a complication
occurs, the elderly are far less able to muster the reserves
to overcome the complication without significant over-
all decline. Strategies to improve surgical care for the
elderly, therefore, should be designed to identify and
address concomitant diseases that predispose to compli-
cations, thereby minimizing the influence of these factors
on all outcome measures. Chapter 20 details the essential
considerations in the preoperative assessment and peri-
operative care of the aged patient. With careful atten-
tion to the details described therein, surgical care can 

be provided with excellent results in a cost-effective 
manner.

In the recent debates over containing rising health care
costs, this latter consideration has gained attention. The
efficacy and cost-efficiency of major surgery as a treat-
ment modality for the elderly is demonstrated in a recent
study of coronary artery bypass surgery versus medical
management in octogenarians. Outcome was assessed in
terms of cost and quality life-year survival.4 The cost of
surgical care per quality life-year saved was only $10,424,
less than the cost for many common procedures such 
as screening mammography. The survival in the surgery
group was 80% and 69% at 3 and 4 years, respectively,
whereas in the medical group, comparable survival was
64% and 32%. Using a validated health status assessment
tool, the EurQol Questionnaire,5 the authors assessed the
quality of life in five domains: pain, activity, mobility, self-
care, and depression/anxiety. In all areas, quality of life
was better in the surgically treated than in the medically
treated groups. Quality of life in the group of 80-year-old
patients who selected Coronary Artery Bypass Grafting
(CABG) was found to be equal to that of an average 
55-year-old in the general population.

Unfortunately, data on functional outcomes for 
surgical procedures that are not specifically designed to
improve functional outcome, as are coronary revascular-
ization and joint replacement, are not yet abundant.
Where available, these data are included with the more
traditional data on operative outcomes of mortality and
morbidity.

Reviews of several series of operative procedures in
elderly patients have reported a decline in overall oper-
ative mortality over the past several decades, from 10%
to 25% in the 1960s to less than 5% in 1990s.6 The reason
for this is unclear. Series of this kind are primarily retro-
spective with a wide variety of procedures from a wide

Table 22.1. Common operations performed on elderly
patients.

Total patients Patients Percent 
Operation (¥1000) of age >65 (%)

Coronary bypass 553 304 55
Total joint replacement 426 286 67
Open reduction and 416 184 44

Internal fixation
Cholecystectomy 438 165 38
Large bowel resection 242 146 60
Lysis of adhesions 310 87 27
Appendectomy 278 16 5

Source: From CDC Advanced Data No. 316,2 with permission.

Figure 22.1. Temporal and regional variations in the percent of
patients treated surgically for rectal cancer (left) and breast
cancer (right). Solid symbols, 1973–1978; open symbols,

1986–1991; squares, patients over 75 years of age; circles,
patients under 55 years of age. (From Farrow et al.,3 with 
permission.)



variety of institutions and without standardized method-
ology to allow comparison among of the patient groups
for comorbidity and severity of illness.

Prospective data on declining postoperative morbidity
and mortality over the past decade, adjusted for the risk
imposed by comorbidity and other pre- and intraopera-
tive factors, can be found in the National VA Surgical 
Quality Improvement program (NSQIP).7 Since 1991, this
program has been prospectively collecting data on patient
risk and surgical outcome from 44 Veterans Affairs
Medical Centers across the country. The study was
designed to provide risk-adjusted mortality and morbidity
figures for the comparison of surgical care across institu-
tions in the VA Hospital system.At present,there are more
than 1 million cases enrolled in the database.Although this
study was not designed to look at older patients specifi-
cally,nearly half the patients are over age 65 because of the
nature of the VA population. Interrogations into the data
to obtain age-specific data are presently underway.

From 1991 to 1999, overall postoperative mortality in
the NSQIP population has fallen from 3.1% to 2.4%, and
overall morbidity has decreased from 17.6% to 9.6%,
while the mean age of the patients has increased slightly
from 60.1 to 60.6 years.8 Complication rates in this study
appear to increase as a function of age, from 7.1% in
patients less than 65 years of age to 17.6% for those over
age 85. Risk-adjusted complications rates as a function of
age are not yet available; however, it is likely that this
increase in morbidity is in great part related to patient
comorbidity rather than chronologic age alone.

Better data on the effect of age specifically on mortality
can be found by looking at the results of a single type of

operation. In one such study9 examining the results of open
cholecystectomy in the prelaparoscopic era in 21,000
elderly patients, mortality clearly increased with increas-
ing age, from 0.7% in patients aged 65 to 69 years to 7.5%
in those over age 85 (Table 22.2). However, increasing
comorbidity with age, rather than chronologic age alone,
was shown to be responsible for this effect. Similar results
can be found in studies of other procedures.

Pathophysiologic Considerations

Aging influences surgical outcome in two major ways:
first, because of the increased incidence of comorbid
disease, and second, because of changes in the presenta-
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Figure 22.2. Temporal variation in the percent of patient treated surgically for local stage cancer, with age. Broken lines,
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Table 22.2. Effect of age and comorbidity on mortality from
open cholecystectomy.

Mortality (%)

Age (years)
65–69 0.7
70–74 1.4
75–79 2.2
80–84 4.4
>85 7.5

Comorbid index
0 1.5
1 2.3
2 3.7
>3 6.1

Source: From Escarce et al.,9 with permission.
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tion and natural history of the primary surgical disease.
Although the latter is far less well characterized, each
plays an extremely important role.

Effect of Aging on the Surgical Patient

A thorough review of the importance of comorbid con-
ditions on surgical outcome can be found in Chapter 20.
Here, however, we address four general factors that are
of particular importance because they are either sensitive
predictors of outcome (functional capacity and nutri-
tional status) or are subtle and difficult to quantitate
(cognitive status and wound-healing capacity).

Functional Status

For decades, the American Society of Anesthesiologists
(ASA) Physical Status Classification has been one of the
most reliable and accurate predictors of surgical mortal-
ity. This simple classification ranks patients according to
the functional limitations imposed by coexisting disease
(see Chapter 20). Curves for mortality versus ASA class
in older patients are nearly superimposable on those of
younger patients10; even in patients over age 80, ASA
classification has been shown to accurately predict post-
operative mortality.11 Data from the NSQIP study indi-
cate that ASA classification ranks as either the first or
second most predictive factor for mortality and among
the top three for morbidity for all types of surgical 
procedures combined.12

Other standard measures of functional status have also
proven to be predictive of postoperative outcome. The
ability to perform the activities of daily living (ADL) has
been correlated with postoperative mortality and mor-
bidity.13 In one study, patients identified as inactive were

shown to have a higher incidence of all major surgical
complications (Fig. 22.3).14 Inactivity was defined as the
inability to leave the home by one’s own efforts at least
twice a week. In another study of noncardiac surgical
cases, mortality in patients with severely limited activity
was 9.7 times higher than in active patients.15 In this study,
limited activity was defined as confined to bed or, at
maximum, able to transfer from bed to chair. Of the risk
factors studied, inactivity was found to be the strongest
single predictor of death.

Preoperative functional deficits contribute to postop-
erative immobility, with associated complications such as
atelectasis and pneumonia, venous stasis and pulmonary
embolism, pressure ulcers, and multisystem decondi-
tioning. Deconditioning is an important clinical entity
characterized by depression and lethargy; anorexia and
dehydration; neuromuscular instability, decreased bone
density, muscular weakness, and incoordination; altered
bladder and bowel function with retention and constipa-
tion; and urinary and fecal incontinence. Deconditioning
leads to further functional decline despite improvement
in the acute illness.16 The recovery period from decondi-
tioning after surgery can be three or more times longer
than the period of immobilization that led to the decline
(see Chapter 13).

Even for patients with less obvious limitations, func-
tional capacity as demonstrated by exercise tolerance is
the single most important predictor of cardiac and pul-
monary complications following noncardiac surgery. In a
study comparing ASA criteria, several other objective
clinical risk measures, and exercise tolerance, Gerson et
al. demonstrated that the inability to raise the heart rate
to 99 beats/min while doing 2 min of supine bicycle exer-
cise was the most sensitive predictor of both postopera-
tive cardiac and pulmonary complications and death.17,18
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A recent study in which oxygen consumption was
quantitated during exercise demonstrated that subjects
unable to increase oxygen delivery by threefold over
basal levels during exercise were unable to meet the
metabolic demands of surgical stress and therefore had
much higher rates of postoperative cardiac ischemia and
death.19 Energy requirements for many types of activities
have already been determined in terms of metabolic
equivalents (METs), with one MET being equal to the
basal oxygen consumption of a 40-year-old, 70-kg man at
rest.20 Using a simple questionnaire about activity level,21

a quantitative estimate of the ability to meet the meta-
bolic demands of surgery can be determined (Table 22.3).

Nutritional Status

Nutrition is an extremely important factor in surgical
care, so much so that surgical nutrition is a topic in the
curricula of all surgical residency training programs. In
fact, the scientific basis and clinical development of total
parenteral nutrition (TPN) was largely the work of 
one famous surgeon, Dr. Stanley Dudrick. Yet, the pre-
sence and importance of preoperative malnutrition in the
elderly surgical patient is often not appreciated. Surgeons
rarely perform more of a nutritional assessment than
querying weight loss.

Physiologic dysfunctions, comorbid conditions, and a
variety of psychosocial issues common to the elderly
place this population at high risk for nutritional deficits.
Malnutrition occurs in approximately 0% to 15% of 
community-dwelling elderly persons, 35% to 65% of
older patients in acute care hospitals, and 25% to 60% of
institutionalized elderly.22 Factors that may lead to inad-
equate intake and utilization of nutrients include the
ability to get food (e.g., financial constraints, availability
of food, limited mobility), the desire to eat food (e.g.,
living situation, mental status, chronic illness), the ability
to eat and absorb food (e.g., poor dentition, chronic gas-
trointestinal problems such as gastroesophageal reflux
disease or diarrhea), and medications that interfere with
appetite or nutrient metabolism (Table 22.4).23

Although complete assessment and specific markers
are necessary to identify deficits and direct correction,
simple measurement of the body mass index [BMI =
weight in kilograms/(height in meters)2] is a useful guide.
It is generally accepted that a BMI between 24 and 29 is
appropriate for persons over age 65. The Subjective
Global Assessment (SGA) is one relatively simple,
reproducible tool for assessing nutritional status from 
the history and physical exam.24 SGA ratings are most
strongly influenced by loss of subcutaneous tissue, muscle 
wasting, and weight loss. In a study of patients under-
going elective gastrointestinal surgery, both SGA and
serum albumin were predictive of postoperative nutrition-
related complications.25

In the face of stress from either illness, injury, infec-
tion, or even elective surgery, in nutritionally compro-
mised elderly patient quickly develops protein-energy
malnutrition. This metabolic response to the release of
cytokines and hormones is characterized by increased
requirements for energy and protein. The increased
catabolism, however, is not matched by increased intake
because of anorexia or other limitations to ingestion
imposed by the disease process. When exogenous energy
is not provided, endogenous protein stores are mobilized
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Table 22.3. Estimated energy requirements for various activities.

1 MET Can you take care of yourself? 4 METs Climb a flight of stairs or walk up hill?
Eat, dress, or use the toilet? Walk on level ground at 4 mph or 6.4 km/h?
Walk indoors around the house? Run a short distance?
Walk a block or two on level ground Do heavy work around the house like scrubbing floors or 

at 2–3 mph or 3.2–4.8 km/h? lifting or moving heavy furniture?
Do light work around the house Participate in moderate recreational activities like golf, bowling,

like dusting or washing dishes? dancing, doubles tennis, or throwing a baseball or football?
Participate in strenuous sports like swimming, singles tennis,

4 METs 10 METs football, basketball, or skiing?

MET, metabolic equivalent (see text).
Source: Reprinted with permission from Eagle KA, et al. Guidelines for perioperative cardiovascular evaluation for noncardiac surgery.
Circulation 1996;93:1279,20 with permission.

Table 22.4. Historical findings associated with an increased
risk of nutritional deficiency.

Recent weight loss
Restricted dietary intake

Limited variety, food avoidances
Psychosocial situation

Depression, cognitive impairment, isolation, economic difficulties
Problems with eating, chewing, swallowing
Previous surgery
Increased losses due to GI disorders such as malabsorption and 

diarrhea
Systemic disease interfering with appetite or eating (chronic lung,

liver, heart and renal disease, abdominal angina, cancer)
Excessive alcohol use
Medications that interfere with appetite or nutrient metabolism

Source: From Rosenberg,23 with permission.
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and depleted to meet the metabolic demands. Serum
albumin levels fall and hepatic function declines, further
impairing endogenous protein synthesis. Dysfunction in
those tissues with high cell turnover (the skin, the
hematopoetic and immune system, and gastrointestinal
organs) leads to breakdown in barrier function, increased
susceptibility to infection, and further impairment of
absorption of essential nutrients.26 This cycle of worsen-
ing nutrition is compounded by dehydration, as the thirst
drive declines with advancing age as well.

In the elderly surgical patient with protein-energy 
malnutrition, these changes are further aggravated by 
the increased energy requirements for wound healing.
Additional deficits in vitamins, particularly A and C, and
in trace minerals such as zinc can adversely effect
enzymes systems necessary for wound repair. Further,
major tissue injury and sepsis is associated with large fluid
shifts and sequestration of extracellular water in the
interstitial space. Compared to a younger patient, the
mobilization of this fluid is delayed following large-
volume resuscitation in the elderly. It is postulated that
this prolonged sequestration is related to alterations 
in the structural elements of the interstitium with age 
and sepsis, which are exacerbated when endogenous

protein stores are depleted and protein synthesis is
impaired.27

It should not be surprising that low serum albumin is
a very sensitive predictor of complications and deaths for
the hospitalized elderly whether hospitalization is the
result of medical or surgical illness. In a subgroup of data
from the NSQIP study mentioned earlier, both 30-day
operative mortality and overall morbidity clearly rose as
a function of declining serum albumin for a variety of dif-
ferent types of operations (Fig. 22.4A,B).28 The incidence
of several major infectious complications, including pneu-
monia and systemic sepsis, were approximately four times
higher in patients with albumin levels below 3.5 g/dL
when compared to those with higher albumin levels.

Cognitive Function

The importance of cognitive status as a determinant of
surgical outcome is also underappreciated. Most sur-
geons do not perform tests of cognition before surgery,
even when cognitive decline is a reported consequence
of the procedure, as it is in cardiopulmonary bypass. Yet,
a change in mental status postoperatively is frequently
the first clinical sign of other serious complications, and

Figure 22.4. Thirty-day mortality rate (A) and
morbidity rate (B) as a function of serum albumin
for all operations combined and for three sub-
specialties. (From Gibbs et al.,28 with permission.)

A

B



the occurrence of delirium in the postoperative period
has a significant negative effect on all the markers of
outcome. In one study,29 mortality was increased 17 fold,
major complications were increased 7 fold, length of stay
was doubled, and patients returned to independence only
one-third as often (Table 22.5). In another subgroup of
patients from the NSQIP study undergoing operations
for rectal cancer (mean age, 66 years), acute confusion
was also associated with a number of other complications.
Postoperative pneumonia, unplanned intubation, and
failure to wean from the ventilator were 14.3, 15, and 5.7
times more likely to occur, respectively, in patients with
cognitive changes than in those without. The chance of
death within 30 days was 8.1 times higher in patients with
delirium.

The impression that the cognitive consequences of
surgery and anesthesia are transient recently has been
disproven; deficits can persist for months, even years,
after the operative event. One prospective study of non-
cardiac surgery patients over age 60 years demonstrated
that cognitive deficits persisted in nearly 10% of patients
for more than 3 months after hospital discharge.30 In
another study of coronary artery bypass patients of mean
age 61 years, the incidence of cognitive decline was 53%
at discharge, 36% at 6 weeks, 24% at 6 months, and 42%
at 5 years.31

Postoperative delirium may be the manifestation of
unrecognized preexisting disease or the result of intra- or
postoperative events. Over the past several years, several
studies have attempted to identify risk factors for delir-
ium in hospitalized elderly surgical and medical patients.
Although the results vary somewhat with the reasons for
hospitalization, type of surgery, and the variables studied,
age, polypharmacy, preoperative cognitive impairment,
and poor functional status are among the most frequently
associated factors.

A “predictive rule” for postoperative delirium has
been developed from a large prospective study of major
elective noncardiac surgery patients over age 50 years.29

Independent correlates for postoperative delirium in this
study included age over 70 years; self-reported alcohol

abuse; poor cognitive function; poor functional status;
markedly abnormal serum sodium, potassium, or glu-
cose; aortic aneurysm surgery; and noncardiac thoracic
surgery. A point system was devised to quantify these
factors. Postoperative delirium developed in 2% of pa-
tients with 0 points; 8% with 1 point; 13% with 2 points;
and 50% with more than 3 points.

Intraoperative and postoperative factors have also
been studied. No association has been found with the
route of anesthesia, epidural versus general,32,33 or the
occurrence of intraoperative hemodynamic complica-
tions. Intraoperative blood loss, the need for blood 
transfusion, and postoperative hematocrit below 30%,
however, are associated with a significant increased risk
of postoperative delirium.33 Alteration in the sleep–wake
cycle following surgery has also been associated with
delirium.34 In nonsurgical hospitalized elderly patients,
independent precipitating factors for delirium include
malnutrition, the use of physical restraints, the use of
bladder catheters, the need for more than three medica-
tions, and any iatrogenic event during hospitalization.35

These factors no doubt have similar influence on the 
incidence of delirium in elderly postoperative patients.

Specialized hospital programs designed to maintain
functional status and minimize delirium in the elderly
with medical illness have had a positive effect on
outcome. In one such program entitled Hospital Elder
Life Program, Inouye and colleagues36 used a multicom-
ponent strategy with standard protocols to manage six
risk factors for delirium in hospitalized medical patients:
cognitive impairment, sleep deprivation, immobility,
visual impairment, hearing impairment, and dehydration.
With this strategy, they were able to reduce the number
of episodes of delirium and prevent cognitive and func-
tional decline in at-risk older patients. This strategy, with
minor modification, is presently under investigation as a
method for reducing delirium and related complications
among elderly postoperative patients.

Wound Healing

Wound healing is a complex constellation of coordinated
events requiring adequate nutrition, adequate perfusion,
and immunocompetence to support the cellular mecha-
nism of tissue repair. Many of the processes involved in
normal wound healing are susceptible to the changes of
aging. Although it is generally thought that wounds in the
elderly heal more slowly, this impression is largely unsub-
stantiated. Actual clinical differences in wound healing
have been difficult to demonstrate because of myriad
interacting and uncontrollable factors. Certain changes in
the skin, subcutaneous tissue, muscle, and bones are 
documented,37 but the effect of these changes, and others,
on the orchestrated process of tissue repair is more

22. Surgical Approaches to the Geriatric Patient 245

Table 22.5. Association of postoperative delirium with other
surgical outcomes.

Delirium

Yes No
Outcome (n = 117) (n = 1124) p

Major complication 18 (15%) 28 (2%) <0.001
Death 5 (4%) 3 (0.2%) <0.001
Mean length of stay (days) 15 7 <0.001
Discharge to long-term care 43 (36%) 136 (11%) <0.001

or rehabilitation facility

Source: From Marcantonio et al.,29 with permission.
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elusive. Although tissue friability and easy inadvertent
injury are observed in the elderly, as they are in infants
and small children, the quantitation of these observations
is lacking. A brief review of normal wound healing and
the changes observed in the elderly is presented. It is
more likely, however, that comorbidity with poor perfu-
sion, poor nutrition, and immunosuppression rather than
physiologic decline alone is responsible for most clini-
cally relevant wound problems seen in elderly surgical
patients.

Normal wound healing is described in three overlap-
ping phases: inflammation/coagulation, proliferation, and
remodeling. In large healing wounds, fibrinous exudate
and eschar represent the inflammatory phase; granula-
tion tissue, the proliferative phase; and contracting edges,
the remodeling phase.38

The initial response to tissue injury is hemostasis 
and inflammation. When endothelial disruption occurs,
platelets exposed to collagen adhere, aggregate, and
release coagulation factors, vasoactive amines, and many
of the cytokines essential for coordination of ensuing
events. A fibrin mesh is formed that traps platelets, RBCs,
and inflammatory cells and seals the wound. Increased
capillary permeability from histamine, serotonin, and
bradykinin release from platelets and mast cells facili-
tates diaphedisis of lymphocytes, macrophages, and 
neutrophils in response to chemotactic factors such 
as interleukin-1 (IL-1), transforming growth factor-beta
(TGF-b), and platelet-derived growth factor (PDGF)
produced by platelets and macrophages. By 24 h, acti-
vated neutrophils predominate; they scavenge debris and
phagocytize and kill bacteria. In the process, however,
oxidative bursts and release of proteases may further
damage surrounding uninjured tissue. Removal of as
much nonviable tissue as possible limits the extent of
neutrophil migration and subsequent inflammation and
scarring. When there is extensive bacterial contamina-
tion, macrophages process necrotic material and bacteria
for presentation to lymphocytes. These, in turn, prolifer-
ate and release cytokines, including interferon-g and 
IL-2, which stimulates the antimicrobial activities of
monocytes and inhibits their migration out of the wound.
Lymphocytes have a smaller role in less-contaminated
wounds.38

By 48 h, macrophages progressively replace neutro-
phils. In response to debris, fibrin, low tissue oxygen
tension, and high lactate levels, macrophages release the
large array of cytokines and growth factors essential for
repair; these include IL-1, IL-6, IL-8, tumor necrosis
factor-alpha (TNF-a), TGF-b, insulin-like growth factor
(IGF-1), fibroblast growth factor (FGF), and epidermal
growth factor (EGF), which stimulate migration and 
proliferation of fibroblasts and endothelial cells.39 As
TGF-b increases, fibroblasts are stimulated to synthesize

collagen and proteoglycans, and the proliferative phase
begins.

The proliferative phase is characterized by fibroplasia,
angiogenesis, and epithelialization. By 72 h, fibroblasts
have begun to proliferate and synthesize collagen and
proteoglycan elements of the extracellular matrix.
FGF stimulates the angiogenesis cascade and hypoxia,
and TNF-a, among other growth factors, stimulates the
migration and proliferation of endothelial cells. Extra-
cellular matrix materials such as fibronectin, hylauronic
acid, laminin, and fibrin form the framework on which
new vessels can form. Epithelial cells migrate from the
margin of the wound or from the bottom of epithelial-
lined skin appendages as an intact sheet, facilitated by
matrix material and endogenous proteases. Reepithelial-
ization restores the barrier function.

Remodeling is the prolonged phase characterized by
collagen synthesis, remodeling, and wound contraction.
By 9 days, collagen synthesis declines as fibroblasts begin
to disappear, neovascularity regresses, and mature scar 
is formed. Wound strength continues to increase from 
1 to 6 weeks as collagen is cross-linked. Although this
cross-linking increases strength and contraction, it ren-
ders the scar less elastic than unwounded skin.

Changes in wound healing with aging have been identi-
fied in each phase, but the translation of these changes
into consistent clinical findings is not clear. Changes in
coagulation and immune function with age might be
expected to have a detrimental effect on the early events
in wound healing. In a study of experimental human
wounds, there was an exaggerated peak of neutrophils
early in the inflammatory phase with a delay in the
appearance of macrophages and lymphocytes.40 In young
mice, 7-day-old wounds showed mature granulation tissue
and few inflammatory cells while those of older animals
were still in the inflammatory phase.41 Platelet and
macrophage adherence to substrate seems to increase
with age, whereas there is a decline in macrophage func-
tion in mice and humans.42,43 In other experiments, the
addition of macrophages from young animals to the
wounds of old animals accelerated the healing rate.44

In addition, T-cell-mediated functions decline with 
age; there is a decreased proliferative capacity, decreased
cytotoxic activity, and a decreased release of IL-2. This
decreased release of IL-2 may further impair monocyte
efficiency.39

In the proliferative phase, there is a deficit in the 
cellular responsiveness to certain cytokines, with decline
in motility and proliferation of fibroblasts.45,46 The rate 
of epithelialization of open wounds has been shown to 
be delayed in older patients compared to younger
patients.47,48 A few studies have demonstrated changes in
angiogenesis, and there is a consensus that aged endothe-
lium has a reduced proliferative capacity. The expression



of endothelial adhesion molecules is also delayed with
increasing age in human wounds.40

There are contradictory data on changes in collagen
synthesis in the remodeling phase with age. In one study
of experimental human wounds, the collagen content of
wounds appeared equal regardless of age, but the accu-
mulation of noncollagenous proteins was decreased in
the older group.47 Others report variations in collagen
content, and there is no consensus. The breaking strength
of some wounds may be lower in older animals,49 but 
age alone does not suppress experimental anastamotic
healing in the intestines.50

Improving wound healing in the elderly is not primarily
directed at the cellular events identified above but at 
the comorbid conditions that cause hypoperfusion and
subsequent tissue hypoxia, immunosuppression, and
inadequate nutrition. Sufficient tissue perfusion to 
allow appropriate delivery of nutrients and oxygen to the
wound is of paramount importance. In the elderly, con-
ditions such as diabetes, congestive heart failure,
arteriosclerosis, and venous insufficiency commonly com-
promise this perfusion.

Growing evidence supports the importance of ade-
quate tissue oxygenation for the biochemical and cellu-
lar aspects of wound healing and infection control.
Collagen synthesis requires oxygen as a cofactor, and the
rate of collagen deposition is directly proportional to
oxygen tension in the wound.51 The enzymatic hydroxy-
lation of proline and lysine residues on forming collagen
chains also requires oxygen. Inadequate hydroxylation 
of proline results in instability of the collagen molecules
and decreased strength of the resulting scar.52 Collagen
content in subcutaneous test wounds of general surgery
patients has been shown to correlate with tissue oxygen
tension during the first 48 h after surgery.51 In animals,
angiogenesis53 and the rate of epithelialization54 are accel-
erated in hyperoxic environments. In addition, the rate of
healing of ischemic wounds in old animals is impaired by
40% to 65% compared to that of younger animals.55

Local wound infection is the most significant cause of
impaired wound healing. The inflammatory response to
infection further increases the inflammatory phase of
wound healing and disrupts the balance toward collagen
degradation rather than synthesis. Bacterial control in
wounds is also an oxygen-dependent process. The ability
of leukocytes to effectively kill bacteria requires local
tissue oxygen tension of 30 mmHg or more.56 In a study
of general surgery patients, wound infections occurred in
43% of those with measured tissue oxygen tension of 40
to 50 mmHg compared to 0% in those with tissue oxygen
tension over 90 mmHg.57

Systemic sepsis, in addition to local infection, can also
interfere with proper wound healing. In one study, exper-
imental systemic sepsis impaired collagen synthesis,

resulting in defective healing of bowel anastamoses and
reduced anastamotic bursting strength.58 Transient bac-
teriemia from instrumentation of the oropharynx,
trachea, and urinary tract in the perioperative period may
seed newly created wounds. Eliminating possible sources
of local wound contamination and eradicating all treat-
able infections before any elective disruption of tissue
can decrease the incidence of wound complications. The
high prevalence of bacteriuria in the elderly (approxi-
mately 20% in men and 20%–50% in women over age 80
years), most of which is asymptomatic, mandates preop-
erative microscopic exam of the urine followed by
culture/sensitivity and treatment if positive.59 The colo-
nization of the oropharynx with gram-negative bacteria
may predispose to gram-negative pneumonia postopera-
tively, although the clinical relevance to postoperative
infection is not well established.

Adequate tissue perfusion and oxygenation require
appropriate hydration. Increasing volume resuscitation
as a therapy to improve wound healing has recently been
studied in patients undergoing abdominal operations.
Patients randomized to receive modest fluid supplements
showed higher tissue oxygen tension on the 1st postop-
erative day and higher hydroxyproline content of test
wounds on the 7th postoperative day.60

In the elderly, maintenance of adequate hydration may
be difficult. Preoperative bowel preps and periods of
forced abstinence from oral intake combined with age-
related decline in thirst drive may quickly result in dehy-
dration, which is often unrecognized. In elderly patients
with compensated congestive heart failure, overzealous
hydration will decrease tissue perfusion. However, in
those with diastolic rather than systolic failure, the main-
tenance of adequate preload is essential for optimum
cardiac output.61 Finding the appropriate balance may be
challenging for the anesthesiologist, particularly when
the procedure is long and there are large volume losses.

Cold ambient temperatures may exacerbate the effects
of underhydration on tissue perfusion by causing vaso-
constriction. In the elderly, the declining metabolic rate
and decreased function of the hypothalamic thermal 
regulatory centers lead to rapid decreases in core and
peripheral temperature. Studies have shown that wound
infection rates,62 as well as cardiac-related complica-
tions,63 go up if temperatures are allowed to fall intraop-
eratively. Higher room temperature, warmed infusions,
and forced-air warming devices are useful in maintaining
body temperature and limiting vasoconstriction. Radiant
heat, which has been shown to increase blood flow to
wounds, is being studied with regard to effects on actual
wound healing.

Pain and stress with the release of catecholamines have
also been shown to induce vasoconstriction and decrease
tissue perfusion. Activation of the sympathetic nervous
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system during the stress response shunts blood away
from the periphery to support the heart and brain. Sym-
pathetic blockade with epidural anesthetic has been
shown to improve wound healing in vascular surgical 
procedures.64 Although epidural anesthesia is an excel-
lent method for decreasing postoperative pain without
the sedation of systemic agents (see pain, following), its
utility in improving wound healing in other settings
remains to be determined.

The benefit of supplemental oxygen in routine clinical
practice to improve tissue oxygenation and thereby
improve wound healing has not been well established.
Tissue oxygen levels fall as a result of surgery alone,65

but tissue perfusion depends on many factors in addition
to the oxygen saturation of the blood. It makes sense,
however, that in patients at risk for tissue hypoxia either
because of preexisting diseases or the length, contamina-
tion level, and location of the operation, supplemental
oxygen might be of benefit.52

The importance of adequate nutrition for wound
healing was mentioned earlier. The incidence of major
complications and death in a variety of settings increases
as a function of falling serum albumin.28 Experimental
wounds in elderly surgical patients show delayed wound-
healing response, even with a mild degree of protein-
calorie malnutrition (mean weight loss, 9%; mean
albumin, 3.9 g/dL).66 Nutritional supplements given both
pre- and postoperatively have been shown to improve
wound healing. One study demonstrated that healing was
better when both preoperative and postoperative nutri-
tional supplementation were given.67,68

In patients with significant preoperative deficits,
several weeks of supplementation to reverse these
deficits before the operation would be ideal, but this is
rarely feasible. In one study, wound healing as assessed
by hydroxyproline accumulation increased in surgical
patients receiving only 1 week of intravenous alimenta-
tion.69 In another study, recent preoperative food intake
was found to be more important than overall nutritional
status.70 A short course of enteral supplements is worth-
while in patients with moderate deficits who can tolerate
the delay in operation. For those who cannot, enteral or
parenteral nutrition should be started immediately post-
operatively. A recent randomized trial of postoperative
enteral supplementation showed a decrease in morbidity
and an improvement in nutritional status and quality of
life.67

Replacement of specific nutrients is also important.
Vitamins A, B, C, and possibly E and trace elements such
as zinc are essential for wound healing. Vitamin C is a
cofactor for the enzymes involved in proline and lysine
hydroxylation during collagen synthesis, and it is also
important in leukocyte function and production of
growth factors such as IGF-1. Vitamin A promotes the
early inflammatory phases of wound healing and is par-

ticularly important in reversing the wound-healing
deficits that accompany the use of steroids and
chemotherapeutic agents. Zinc is involved in at least 300
enzyme reactions and is essential for DNA synthesis, cell
division, protein synthesis, and lymphocyte proliferation.
Although replacement of these nutrients is essential for
wound healing, supplementation beyond replacement
has not been shown to improve healing.39

Other specific nutrients including the amino acid argi-
nine have recently generated significant interest as a stim-
ulant of both wound healing and immune function. In
animals, wound breaking strength and collagen synthesis
have been shown to improve with arginine supplementa-
tion.71 In healthy humans, oral arginine increased wound
collagen deposition and lymphocyte response to mito-
gens.72 Supplemental arginine has also been shown to
increase IGF-1 and improve nitrogen balance.73 The
effects of arginine may be the result of stimulation of
growth hormone secretion or increased T-cell recruit-
ment and activation of fibroblasts.74 Alternatively, argi-
nine is converted to citruline and nitric oxide (NO) by
nitric oxide synthase. NO in low concentration stimulates
collagen synthesis. The impaired wound collagen synthe-
sis seen in protein-energy malnutrition may reflect low
NO synthesis in the wound. The deficit may be corrected
by the addition of exogenous arginine.75

Growth hormone (GH) has also been studied as a stim-
ulant to wound healing. In animal models, GH has been
shown to increase collagen content in wounds and bowel
anastamoses.76,77 It has also been shown to accelerate the
rate of donor site healing in pediatric burn patients.78,79

GH effects are exerted through the induction of synthe-
sis of endogenous growth factors such as IGF-1. IGF-1 is
secreted early in the inflammatory phase and stimulates
fibroblast and endothelial proliferation and collagen syn-
thesis; there are no studies documenting its clinical utility
specifically in wound healing in the elderly. Other growth
factors, such as PDF and PDGF, have been shown in
prospective randomized studies to accelerate the rate of
closure of chronic wounds such as diabetic ulcers, venous
status ulcers, and pressure sores. The cost of these thera-
pies, however, is prohibitive.38

Effect of Age on the Presentation and 
Natural History of Disease

With age, there are changes in the pattern of presenta-
tion of certain diseases. Although these changes are not
well characterized, they are real and frequently observed.
For example, surgical disease in the elderly is often
described as atypical and acute because the signs and
symptoms tend to be less severe early in the course of 
the disease and a complication is often the presenting
finding.80 With gallbladder disease, for example, the



classic pattern of worsening biliary colic leading to elec-
tive cholecystectomy is replaced by acute cholecystitis,
cholangitis, or pancreatitis at presentation without
antecedent symptoms.81 Even when acute inflammatory
changes are present, as many as one-half of elderly
patients with acute cholecystitis fail to have signs of peri-
toneal inflammation in the right upper quadrant, one-
third have normal white blood cell counts, and one-third
are afebrile.82 In the previously mentioned study of open
cholecystectomy, more than 60% of operations on the
elderly were performed as emergencies, as compared less
than to 20% in the general population. With appendici-
tis, more than 50% of elderly patients are found to have
perforation at the time of operation, compared to less
than 25% in younger patients.83

This advanced progression of disease at the time of
surgery occasionally makes the technical execution of 
the operation more difficult. With biliary tract disease, for
example, older age is associated with a higher rate of con-
version from laparoscopic to open technique because of
the technical difficulties encountered due to the long-
standing inflammation.84 At operation for perforated
appendicitis, inflammatory changes may be so severe that
right hemicolectotomy rather than appendectomy is
required to rule out the possibility of perforated cecal
cancer.

Even when the presentation of disease is similar in the
elderly, there may be a delay in diagnosis because the
symptoms are attributed to other diseases found more
commonly in old age. Such is the case with Crohn’s
disease, in which the basic symptoms of diarrhea, pain,
and weight loss occur with about equal frequency in the
elderly; the correct diagnosis, however, is initially made
in only 64% of patients over age 65 years compared to
96% of younger patients.85

The natural history of surgical disease in the elderly is
also not well defined in many cases. In both Crohn’s
disease and ulcerative colitis, for example, there are con-
flicting reports about the relative frequency of disease
location, the need for surgery, the response to treatment,
and the prognosis.86 The characteristics of tumors may
vary also with age. In elderly women, for example, breast
cancers are found more often to be moderately to well
differentiated, have estrogen receptors, and have a low
thymidine labeling index.87 The biologic behavior of
tumors in the elderly may also be different. In a series of
patients with gastric cancer, for example, 5-year survival
was 23% for older patients compared to 11% for younger
patients.88 In those with stage IV disease, no younger
patient survived 3 years, while several elderly patients
were alive at 5 years.

Great care must be taken, however, to avoid inap-
propriately treating cancer in the elderly because of the
impression that the disease may have a less virulent
course. Although there have been improvements in the

SEER database about the approach to surgery for cancer
treatment in the elderly over the past two decades,
patients in this age group are still often excluded from
many types of treatment trials. Data from the 1990 SEER
database, for example, indicated that 47.7% of breast
cancer occurred in patients over age 65, but only 17.3%
of women treated in National Cancer Institute-sponsored
trials were in this age group.89 Until more elderly patients
are included in treatment trials, conclusions about the
safety and efficacy of these treatments in the elderly will
continue to be made without firm evidential support.

Minimizing the Impact of Surgery

Many of the negative consequences of surgery in the
elderly are the same as those of hospitalization for any
reason in this age group (see Chapter 13), although the
additional stress of tissue damage, blood loss, and anes-
thesia is not insignificant. Table 22.6 lists the most
common and potentially preventable hazards of hospi-
talization for both medical and surgical patients.90 The use
of prophylactic measures, monitoring devices, and alter-
nate approaches to operation can minimize the risk of
many of these adverse outcomes.

Prophylactic Measures

Anticoagulation

The annual incidence of deep venous thrombosis (DVT)
and pulmonary embolism (PE) at ages 65 to 69 is 1.3 and
1.8 per 1000, respectively. At ages 85 to 89, this incidence
rises to 2.8 and 3.1 per 1000.91 In the elderly surgical
patient, the factors favoring the development of DVT 
and PE abound: included are surgery-induced hyper-
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Table 22.6. Hazards of hospitalization and surgery.

Acute renal failure
Adverse drug event
Inappropriate bladder catheterization
Deconditioning and immobility
Delirium
Depression
Electrolyte disturbance
Falls
Functional decline
Incontinence
Infection
Malnutrition
Stress-induced GI ulceration
Thromboembolism
Untreated or undertreated pain

Source: From The Interdisciplinary Leadership Group of the American
Geriatrics Society Project to Increase Geriatric Expertise in Surgical
and Medical Specialties,90 with permission.
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coagulability; stasis from postoperative immobility and
decreased lower extremity musculature; frequent opera-
tion for malignancy or injury; and age-associated coagu-
lation changes, with hypercoagulable states particularly
involving factor Xa, decreased vascular wall fibrinolysis,
and decreased antithrombin levels.92 In spite of these
risks, the incidence of clinically significant postoperative
DVT and PE is lower than that of many other operative
complications overall. In the VA NSQIP study men-
tioned earlier, the overall incidence DVT is 0.3% and PE
is 0.1%. The incidence of PE is twice as high in orthope-
dic procedures8 and five times as high for patients over
age 85. In certain operations such total hip replacement,
the risk of thromboembolic complications has been
reported to be as high as 20% to 50%.93 The mortality for
PE in the hospitalized elderly exceeds 20%.94

Prophylaxis for DVT and PE is now a standard part of
perioperative care for a variety of moderate- and high-risk
procedures. Regimens include adjusted-dose subcuta-
neous heparin, low molecular weight heparin, or warfarin,
combined with sequential compression devices (see
Chapter 20). DVT and PE still occur, however, even when
prophylactic measures are properly employed. Newer 
regimens using synthetic oligosaccharides that are selec-
tive, antithrombin-dependent indirect inhibitors of factor
Xa have recently been reported. These agents potentiate
the neutralization of factor Xa,inhibiting the generation of
thrombin from prothrombin and thus preventing clot for-
mation. In a recent report comparing one of these agents,
Org3150/SR90907A,with low molecular weight heparin in
patients undergoing total hip replacement (median age,66
years), the oligosaccharide was shown to increase the
risk/benefit ratio for the prevention of DVT; at a dose that
produced bleeding rates equivalent to the standard dose of
low molecular weight heparin, there was an 82% reduc-
tion; the risk of thromboembolism was 82% less.95

Antibiotics

As already mentioned, a leading cause of wound-healing
failure is infection. Older persons are potentially more
susceptible to wound infection because of the changes in
the nutrition, perfusion, and immunocompetence that
accompany aging and the high prevalence of comorbid
conditions, such as diabetes mellitus. Appropriate utili-
zation of methodology to decrease wound infection is,
therefore, particularly important when operating on
elderly patients. The Centers for Disease Control and
Prevention provide excellent guidelines for the pre-
vention of surgical site infection.96 While the recom-
mendations for skin preparation and operating room
environment are important, they are well accepted and
uniformly employed. The importance and correct use of
antibiotic prophylaxis, however, is less well understood
and less uniformly applied.

According to the CDC guidelines, antibiotic prophy-
laxis is “a critically timed adjunct used to reduce the
microbial burden of intra-operative contamination to a
level that cannot overwhelm the host.” Four basic princi-
ples guide the use of antibiotic prophylaxis96:

1. Prophylaxis should be used for all operations in
which it has been shown to reduce the incidence of surgi-
cal site infections, or where the risk of infection would be
catastrophic. This condition includes all operations in
which there is controlled entry into a hollow viscus
(clean-contaminated) and clean operations in which a
prosthetic material, particularly an intravascular graft or
prosthetic joint, is being implanted. Cardiac, neurosurgi-
cal, and certain operations on the eye also meet this cri-
teria because of the catastrophic consequences of
infection in these organs (Table 22.7).

2. The agent used should be safe, inexpensive, and bac-
tericidal with an in vitro spectrum that covers the organ-
isms that are likely to be encountered with that specific
procedure (see Table 22.7).

3. The agent should be given before the skin is incised
so the tissue and serum levels of the agent are adequate at
the time the potential contamination might occur.

4. Therapeutic levels should be maintained throughout
the operation by redosing until a few hours after the pro-
cedure is over and the skin is closed. The frequency of
redosing depends on the tissue levels normally achieved,
serum half-life of the drug, and the MIC50 of the agent for
the organisms likely to be encountered.

Table 22.7. Guidelines for antibiotic prophylaxis.

Operation Likely pathogen

Placement of Staphylococcus aureus, coagulase-negative 
prosthetic staphylococci

Cardiac S. aureus, coagulase-negative staphylococci
Neurosurgery S. aureus, coagulase-negative staphylococci
Breast S. aureus, coagulase-negative staphylococci
Ophthalmica S. aureus, coagulase-negative staphylococci

Streptococci, Gram-negative bacilli
Orthopedic S. aureus, gram-negative bacilli, coagulase-

negative staphylococci
Noncardiac thoracic S. aureus, coagulase-negative staphylococci

Streptococcus pneumoniae, gram-negative 
bacilli

Vascular Staphylococcus aureus, coagulase-negative 
staphylococci

Appendectomy Gram-negative bacilli, anaerobes
Biliary tract Gram-negative bacilli, anaerobes
Colorectal Gram-negative bacilli, anaerobes
Gastroduodenal Gram-negative bacilli, streptococci

Oropharyngeal anaerobes (peptostreptococci)
Head and neck S. aureus, streptococci

Oropharyngeal anaerobes (peptostreptococci)
Urologic Gram-negative bacilli

a Limited data but used for anterior segment resection, vitrectomy,
scleral buckle.
Source: From Mangram et al.,96 with permission.



Special note should be made about controlling infections
during operations in which the colon may be resected.
Oral nonabsorbable antibiotics are usually given as part
of the mechanical bowel preparation before all such pro-
cedures, in addition to parenteral prophylactic antibiotics.
Although there is some controversy about the need for
both, most colorectal surgeons use oral and parenteral
prophylaxis.97

In colon surgery, however, the most important part 
of the preparation is the mechanical cleaning of the
bowel to decrease the enormous bacterial load, not the
antibiotics alone. Mechanical preparation is accom-
plished with cathartics or gastrointestinal lavage solu-
tions containing polyethylene glycol and electrolytes.
Lavage solutions are commonly used in the elderly
because they are isosmotic and the risk of dehydration 
is less than with the effective saline cathartics. Nausea
and vomiting from lavage can still lead to dehydration.
Monitoring of the preparation is extremely important
because the large volume (4 L) required for lavage to be
effective can lead to compliance problems in elderly
patients, particularly those who have mobility constraints.
In the past, bowel preparation was usually performed 
in the hospital where patients could be observed. With
present health insurance mandates for same-day ad-
mission for surgery, preparation is now routinely done 
at home the night before operation. In the frail or 
compromised elderly, home nursing support should be
used if preoperative hospitalization is not possible
because of the high rate of infection if preparation is
inadequate.

Swallowing Dysfunction: A Less 
Well Appreciated Risk

The most common and one of the most resource-
intensive complications in the elderly in the postopera-
tive period is pneumonia. In the NSQIP study for 1998,
the incidence of postoperative pneumonia was nearly 5%
in patients more than 85 years of age compared to 1%
for those aged less than 65 years. Although the explana-
tion for this increase is multifactorial, one factor that has
only recently been studied is the effect of swallowing dys-
function on the incidence of postoperative aspiration.

The majority of community-acquired bacterial pneu-
monias in the elderly are the result of microaspiration of
oral flora.98 Alterations in deglutition secondary to stroke
and other central nervous system disease, dementia, med-
ications, and generalized decline predispose to the aspi-
ration of oral contents. In the postoperative period,
nausea and vomiting from anesthetic medications com-
bined with the decline in level of consciousness and the
further pharyngeal dyscoordination caused by endotra-
cheal, nasogastric, and transesophageal echocardiogra-

phy (TEE) probes exacerbates the risk for aspiration of
gastric, as well as oral, contents.

Most surgeons are aware that the incidence of swal-
lowing dysfunction following endotracheal extubation in
postoperative and critically ill patients correlates with 
the length of intubation.99 It is less well appreciated 
that other tubes that traverse the oropharynx can alter
swallowing function in the elderly and also cause 
postoperative aspiration. TEE has gained great favor as
a less-invasive method to monitor intravascular volume
and cardiac performance during operation. The safety
and efficacy of this form of monitoring is generally
accepted. The utility of TEE in cardiac surgery has been
particularly impressive. However, in a study of swallow-
ing dysfunction after cardiac surgery,100 the two inde-
pendent predictors by multivariate logistical regression
analysis were length of endotracheal intubation and the
use of TEE. Swallowing dysfunction in this study was
documented in 4% of patients, 90% of whom had docu-
mented aspiration. The incidence of pneumonia, need for
tracheostomy, length of ICU stay, and length of hospital
stay were all significantly increased in the TEE group. In
another study of cardiac surgery patients,101 the relative
risk for dysphagia in the postoperative period was 7.8
times greater for TEE than for non-TEE patients.

Similar negative consequence of pharyngeal intubation
occur with nasogastric (NG) tubes. In a meta-analysis102

of all published trials comparing routine versus selective
use of nasogastric tubes after elective laparotomy, fever,
atelectasis, and pneumonia were significantly less com-
mon in patients managed without an NG tube. There 
was, however, significantly more abdominal distension
and vomiting in the group managed without the NG
tubes, but these episodes did not translate to a higher inci-
dence of aspiration pneumonia. Caution should be exer-
cised when reviewing these data because the study was
for elective operation only and results are not reported
as a function of age. However, there are putative 
advantages and disadvantages with either method of
management in this age group. If gastric distension is
unrecognized in the sedated elderly patient, vomiting and
aspiration is a serious risk. If an NG tube is functioning
properly, gastric decompression will prevent vomiting,
but aspiration of oral secretions may still occur. If the NG
tube is functioning improperly, the risk of aspiration is
probably higher than without an NG tube because the
normal protective mechanism of the lower esophageal
sphincter is disturbed by the presence of the tube. The
data seem to firmly support the use of NG tubes only
when specifically indicated for control of distension and
vomiting in selected cases. The NG tube is still an impor-
tant adjunct to treatment for procedures on the esopha-
gus or stomach, where they are placed for technical
reasons, and in emergencies when the likelihood of pro-
longed distension is high.
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Minimal Access Surgery

Over the past decade, the growing applications of
minimal access techniques to a large number of disci-
plines has allowed surgeons to perform a wide variety of
complex major operations through small incisions.
Smaller incisions are associated with less postoperative
pain, less atelectasis, less postoperative ileus, fewer
wound complications, and quicker return to normal activ-
ities. It is logical that the elderly patient with marginal
reserves would benefit most from this minimal invasive
approach. However, the extent to which the traumatic
response to surgery is moderated by minimal incisions in
the elderly is a subject of active investigation. It is still
unclear whether the hemodynamic and cardiorespiratory
consequences of pneumoperitoneum are completely
offset by the benefits of decreased inflammatory, hor-
monal, and metabolic stress.103

The cardiorespiratory consequences of pneumoperi-
toneum are attributable both to the use of CO2 as the
insufflating gas and to mechanical forces associated with
increased intra-abdominal pressure. Although hypercar-
bia and respiratory acidosis from CO2 absorption are
common, pH can usually be well controlled with ade-
quate mechanical ventilation. Hypercarbia becomes a
serious problem only when there is preexisting pul-
monary disease. The consequences of increased intra-
abdominal pressure, although not insignificant, are
usually easily controlled with adequate volume loading
and mechanical ventilation as well. Although the overall
consequences of laparoscopy and pneumoperitoneum
are not inconsequential, with adequate preload and
careful mechanical ventilation laparoscopic procedures
can be safely performed in most elderly patients. In those
with severe cardiac and or pulmonary compromise, inva-
sive monitoring to maintain adequate volume loading
and alternate gas sources or gasless techniques may elim-
inate most of the negative sequelae of CO2 insufflation.104

The largest amount of data on the outcome of laparo-
scopic surgery in the elderly is found in the biliary 
literature, although a wide range of other major intra-
abdominal and intrathoracic procedures are being
reported.105 Laparoscopic cholecystectomy is associated
with fewer complications and shorter length of stay than
open procedures. Results of one study comparing laparo-
scopic to open cholecystectomy in patients over 65 years
of age is shown in Table 22.8.106 However, when compared
to younger patients, the elderly still experience more
postoperative complications. In addition, operative 
times are longer in elderly patients with complicated
cholelithiasis and in those classified ASA 3 or 4. Both age
greater than 70 years and ASA 3 or 4 are also associated
with higher rates of conversion from laparoscopic to
open procedures.107 In one study comparing patients with
acute cholecystitis, the conversion rate to open operation

was 23.3% in older patients compared to 2.5% in younger
patients.108

As with open cholecystectomy, the mortality rate for
laparoscopic cholecystectomy is largely a function of
comorbidity and acuity of the disease. Mortality rates are
reported from 0% to 2.0%. Two studies comparing mor-
tality of laparoscopic versus open operation by logistical
regression analysis indicated reduced odds of death from
the laparoscopic approach.105 Present comparisons are
less meaningful because conversion to open procedure
usually indicates complicated disease.

The presence of common bile duct (CBD) stones
requires additional intervention by either minimal access
or open procedure. Although laparoscopic CBD explo-
rations are successful in more than 90% of reported
cases,105 the technical skills to do this procedure are
greater than those required for routine cholecystectomy.
Many surgeons, therefore, address CBD stones with
endoscopic techniques either preoperatively or 
postoperatively.

The laparoscopic technique for colon resection has also
been reported in the elderly, although fear of port site
implantation of tumor during laparoscopy for malignant
disease slowed the development of this technique for that
indication. In a matched control study of laparoscopic
versus open colectomy in patients over age 75, the mor-
bidity rate in the open group was 33.3% compared to
14.3% for the laparoscopic group. There were no deaths
in either group. Narcotic use, return to normal bowel
function, and length of hospital stay were all also signifi-
cantly shorter in the laparoscopic group. Of the 37
laparoscopic patients and 38 open patients documented
as independent in ADLs on admission, 35 in the laparo-
scopic group and 29 open group (p < 0.025) were inde-
pendent at discharge.109 These data indicate that
laparoscopic colectomy is not only safe but is associated
with a better outcome in terms of morbidity and mainte-
nance of function.

As mentioned earlier in the chapter, surgical options
for malignant disease in the elderly are not offered when
the surgery is high risk and the chance of survival even
with surgery is low; this was the case with lung cancer in
the past. With careful patient selection, mortality for tho-

Table 22.8. Prospective randomized trial of laparoscopic
versus open cholecystectomy in the elderly.

Factor Open Laparoscopic p

Number of patients 131 133 ns
Age 72 (65–88) 71 (65–87) ns
Acute cholecystitis (%) 29.7 32.3 ns
Operative minutes 70.9 75.0 ns
Hospital days 9.9 3.7 <0.05
Complications 31 (23.6%) 18 (13.5%) <0.05

Source: From Brunt and Soper,105 with permission.



racotomy in elderly patients over the past decade has
ranged from 3% to 5%. Recent experience with video-
assisted thoracic surgery (VATS) suggests that this tech-
nique may result in much lower morbidity and mortality
and should be evaluated in more rigorous clinical trials.
VATS procedures use small incisions and preserve respi-
ratory muscle function by not spreading the ribs and by
avoiding rib fractures. In a study from the Brigham and
Women’s Hospital,110 there was no mortality when VATS
was used to perform 32 lobectomies or segmentectomies
in patients over age 65 and only one death when used in
156 other thoracic procedures. Length of stay was 4 days
for patients aged 65 to 79 and 5 days for those aged 80 to
89. Of particular note is that the incidence of delirium in
the postoperative VATS patients was 2.7% compared to
13% to 19% for elderly patients undergoing traditional
thoracic procedures.

Similarly encouraging results have been reported for
retroperitoneal laparoscopic radical nephrectomy and
nephroureterectomy in patients over age 80.111 In a small
series, laparoscopically treated patients had quicker
return to oral intake, lower narcotic requirements, and
shorter hospital stay. In addition, total convalescence
time was 14 days in the laparoscopic group compared to
42 days in the open group.

The laparoscopic approach has also been studied 
for splenectomy, antireflux procedures, staging of 
malignancy, and the diagnosis of acute abdominal pain.
Although the series are few and the number of elderly
patients studied is small, results in these areas also appear
favorable when compared to open procedures.

Postoperative Pain Management

Untreated or undertreated postoperative pain can have
significant negative impact on the recovery of the 
elderly patient following surgery. Pain causes tachycar-
dia, increases myocardial oxygen consumption, and may
lead to myocardial ischemia. The anticipation of pain
after major abdominal and thoracic procedures leads to
splinting and poor inspiratory effort with subsequent
atelectasis and increased risk of pneumonia. Because
pain is exacerbated by moving, untreated pain results in
immobility with all the sequelae of prolonged bed rest
including pressure ulcers, thromboembolic disorders,
and the declines associated with deconditioning; depres-
sion and lethargy; anorexia and dehydration; neuromus-
cular instability, decreased bone density, muscular
weakness, and incoordination; altered bladder and bowel
function with retention and constipation; and urinary and
fecal incontinence.

Several clinical observations suggest pain perception is
altered with increasing age: the incidence of silent
myocardial infarction rises from less than 20% in patients
aged 45 to 54, to more than 40% in those aged 75 to 84112;

more than 35% of elderly patients with duodenal ulcer
disease report no epigastric pain compared to only 8% of
younger patients.113 However, experimental data do not
support changes attributed to aging alone. Therefore,
pain must be actively assessed and treated in the elderly
as it would in any other postoperative patient.

Pain assessment should be based on the patient’s per-
ception of pain, not on the assumptions of the caregivers.
Simple tools such as a numerical rating for severity of
pain or a visual analogue scale are usually adequate to
document the patient’s perceived level of pain. In the
cognitively impaired or acutely delirious patient, this
assessment is much more difficult. Patients with chronic
dementia can often respond to direct questioning about
the presence and intensity of pain, although concern
about inducing or exacerbating acute confusion with
opioids may result in inadequate treatment of the pain.
This undertreatment itself may be a cause of worsening
agitation and confusion. When coherent verbal commu-
nications are not helpful, other verbal cues such as groan-
ing and nonverbal signs such as facial expressions and
body language can be used to guide treatment.

Opioids are the ideal agents for treating the acute post-
operative pain because they have no ceiling to the anal-
gesic effect.114 However, the side effects of confusion and
sedation are rate limiting in the elderly patient. Of the
opioids used outside the operating room, morphine is the
most commonly used and most predictable. The previous
enthusiasm for meperidine is unfounded for the treat-
ment of pain in the elderly: it is associated with CNS 
excitatory effects, particularly in patients with renal 
insufficiency, and its metabolites can cause grand mal
seizures.

Parenteral nonsteroidal anti-inflammatory drugs
(NSAIDS) when first introduced were widely accepted
because of their excellent analgesic effects without the
sedation associated with opioids. However, the incidence
of gastrointestinal bleeding in the elderly with parenteral
NSAIDs has greatly limited their usefulness.

The route of administration of the analgesic agent is
extremely important. For elderly patients the epidural
infusion of opioids combined with local anesthetic agents
is an excellent intra- and postoperative method of pain
control, providing excellent analgesia with less seda-
tion.115 The local anesthetic agents also provide sympa-
thetic blockade, which ameliorates some of the negative
sequelae of sympathetic activation associated with
general anesthetics. Local anesthetics, however, can cause
orthostatic hypotension, urinary retention, and muscle
weakness, while the opioids cause urinary retention and
itching.114 Overall, however, the improved risk/benefit
profile of the epidural route more than justifies the addi-
tional invasive procedure.

Patient-controlled analgesia (PCA) is also an impor-
tant improvement in the way pain medications are now
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delivered. The patient is given a button to push to deliver
a fixed dose of drug when needed. A lock-out interval
between doses prevents overdose, which is also unlikely
because the patient must be conscious enough to push the
button. Low-dose continuous infusion can run simulta-
neously when the pain is most severe in the first few days
after surgery. PCA allows for a much more constant level
of analgesia without the peaks and troughs associated
with conventional intramuscular (i.m.) injections. In a
randomized study comparing PCA with conventional i.m.
injections in elderly men, PCA gave better pain control
with few complications, less sedation, and better patient
satisfaction.116 The only caveat for using the PCA is that
the patient must be able to understand the instructions
and must be encourage to use the button before the pain
becomes intense to maintain the effective level of pain
control.
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23
Rehabilitation
Kenneth Brummel-Smith

Society has recognized the importance of rehabilitation
in a position statement.3 The Society has also proposed
training guidelines in rehabilitation for geriatric fellows.4

All persons caring for older patients should have some
knowledge of rehabilitation.5

Functional disability had been on the rise for a number
of years but appears to be decreasing.6 The 1994 National
Long Term Care Survey showed the overall prevalence
of disability (21.3%) to have fallen by 3.6% from 1982.
However, the rate of disability in individuals increases
markedly with age. In 1995, among noninstitutionalized
persons over the age of 70, 32% had difficulty perform-
ing and 25% were unable to perform at least one of nine
physical activities, such as dressing or bathing.7 Activity
limitations increase with age and are more prevalent in
females and in African-Americans. Those persons over
age 85 are 2.6 times as likely to be unable to perform
physical activities.

Disability is costly, consuming more than $170 billion
per year.8 Rehabilitation services are but one part of that
cost. Equipment use in disabling conditions is common
and expensive. Most elderly patients with disability
require assistance from family members or special com-
munity services. At higher levels of disability [>3 activi-
ties of daily living (ADLs) impaired], either personal
assistance only or equipment use only appeared insuffi-
cient to support the patient remaining in the community.9

Disability measures strongly predict cost of Medicare
services.10

Definitions of Disability

The World Health Organization’s classification system is
useful when discussing geriatric rehabilitation11 (Table
23.1). In this system, disease refers to intrinsic pathology
that may or may not be evident clinically. Impairment
refers to alterations of function at the organ level. Older
persons may have many impairments. Some physiologic

Rehabilitation is a process of care directed at restoring
or maintaining a person’s ability to live independently.
Interventions are directed at helping the patient to
recover from and adapt to the loss of physical, psycho-
logic, or social skills lost as a result of illness or trauma.
This chapter primarily considers rehabilitation from
physical illnesses, but geriatrics always involves attention
to the psychologic and social aspects of care.

Disability is a common problem among older 
Americans. Kunkel and Applebaum estimated that by
the year 2020, between 9.7 and 13.6 million older people
will have moderate to severe disability, an increase of
85% to 167% over current levels.1 Clinical geriatrics
emphasizes the “functional approach” in the care of the
patient. By enhancing the person’s functional abilities,
the impact of a disability can be lessened. Rehabilitation
is a basic foundation of geriatric care. All health care
providers should promote a rehabilitation orientation
when caring for older persons.2

Ultimately, those receiving rehabilitation hope to live
in personally satisfying environments and maintain
meaningful social relationships. In geriatrics, rehabilita-
tion shifts from a goal of returning the patient to gainful
employment to helping the older person live more inde-
pendently. This type of care can be provided in any health
care setting, including the home, office, acute or rehabil-
itation hospital, and long-term care facility. An inter-
disciplinary team approach is required because of the
complex nature of the various interventions. Patients and
their families must be involved in decisions regarding
rehabilitation treatment.

Rehabilitation is a philosophic approach to the patient
that recognizes that improvement in functional abilities
is an important goal of medicine, that having a disability
does not diminish one’s social worth, and that the psy-
chosocial aspects of care are at least as important as its
medical aspects. Rehabilitation is an essential component
of quality geriatric care that should be available to all
those who might benefit. The American Geriatrics
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decline in organ function is seen in almost all systems.
These declinations, however, may not affect the person’s
ability to perform daily activities. An impairment severe
enough to affect the person’s daily functioning is a 
disability. When persons with disability have received
appropriate rehabilitation training and have adapted to
the change in functional status, they often can be fully
independent. However, if subjected to policies that limit
rehabilitation interventions or services because of age,
these persons become handicapped. Therefore, by this
definition, there are no handicapped persons; there are
only handicapping societies. Unfortunately, there is evi-
dence that such factors as race and hospital size can affect
whether older people receive rehabilitation interven-
tions.12 Although this chapter is devoted to the problems
of aged persons with a disability, the sociopolitical impli-
cations of rehabilitation must not be forgotten.

Demographics of Disability

A large percentage of persons with a disability are
elderly. Conditions for which rehabilitation interventions
are beneficial disproportionately affect the elderly popu-
lation. Arthritis is the most common condition affecting
older persons and the most common cause of disability.13

The incidence of stroke peaks in the seventh and eighth
decades.14 The average 80-year-old white woman has a
1% to 2% risk of hip fracture per year.15 Most amputa-
tions are performed in the geriatric age group.16 Even
without such catastrophic diagnoses, the prevalence of
limited activities due to chronic conditions is very high,
particularly in those over age 75.

The type of disability also is important in the way it
affects the caregiving system. A decreased ability to walk,
feed, or toilet indicates greater dependency and increases
the burden on caregivers. The decision to institutionalize
an older family member is very much related to the level
of disability, in that a greater burden of illness creates
greater needs for care. Interventions designed to enhance
functional abilities and support caregivers have been
shown to be cost-effective and lead to fewer hospitaliza-
tions, greater levels of independence, and lower mortal-

ity.17 Access to rehabilitation for older persons, however,
is sometimes restrictive. The prospective payment
systems for reimbursement for acute care and short 
hospital stays provide disincentives for physicians and
hospitals to offer rehabilitation interventions while the
patient is in the hospital. A study of attitudes and knowl-
edge of a large sample of policy makers in the federal and
state governments indicated that comprehensive rehabil-
itation programs were widely unavailable because few of
these officials considered it a priority need.18

Rehabilitation Principles

Components of Rehabilitation

Rehabilitation comprises a number of components of
care, as summarized in Table 23.2. Each of these compo-
nents requires special attention in geriatric patients. With
older persons, it is not always possible to completely
stabilize the primary problem. Furthermore, there often

is more than one “primary problem.”An 80-year-old man
with a recent amputation may have underlying cardiac
disease, diabetes, and mild renal failure, necessitating
close supervision by the geriatric provider during an
inpatient rehabilitation stay. He also may be more prone
to secondary complications than a younger person. Pre-
venting such complications is crucial in geriatric popula-
tions because of the remarkable ease with which such
events develop and the great risks involved. Secondary
complications are frequently seen in older patients, in-
cluding such conditions as falls, pressure sores, deep
venous thrombosis, contractures, deconditioning, malnu-
trition, incontinence, family discord, and depression.

These complications also disproportionately affect
older patients. Decreased subcutaneous fat, poor capil-
lary function, and low blood volumes increase the risk of
developing pressure sores. Besides adding great costs to
the care of the patient, a sacral pressure sore may delay
wheelchair training after a stroke. The enforced lack of
exercise may then increase the risk of other secondary
complications, such as deconditioning or psychologic
dependence. Contractures, that is, muscle shortening
causing a decrease in the functional range of motion,
begins to develop within 24 h of the cessation of activity.
Some contractures may lead to permanent disability,

Table 23.1. World Health Organization definitions of 
disability.

• Disease—an intrinsic pathology or disorder . . . [which] may or may 
not make [itself] evident clinically

• Impairment—a loss or abnormality of structure or function at the 
organ system level

• Disability—a restriction or lack of ability to perform an activity in 
a normal manner, a disturbance in the performance of daily tasks

• Handicap—a disadvantage resulting from impairment or disability 
that limits or prevents fulfillment of a role that is normal

Table 23.2. Components of rehabilitation.

• Stabilize the primary disorder
• Prevent secondary complications
• Treat functional deficits
• Promote adaptation:

Adaptation of the person to their disability
Adaptation of the environment to the person
Adaptation of the family to the person



while others may require months of intense physical
therapy and serial casting to recover the full range of
motion. Muscle strength rapidly declines with acute
immobilization or chronic decreased physical activity.19

Recovery of lost strength occurs at a much slower rate.
Last, the quality of “help” given may contribute to 
the development of secondary complications. Patients
encouraged to maintain activities of daily living may lose
abilities less rapidly than those who are helped with all
such activities.20 A conscious effort by all members of the
team, including the patient, is required to prevent the
development of secondary disabilities.

The foundation of rehabilitation is the restoration of
lost functional abilities. By using directed exercises, with
the assistance of physical, occupational, and often com-
munication therapists, the patient can “relearn” how to
carry out daily activities. Various adaptive equipment,
such as rocker knives, sock-donners, and dressing sticks
have been shown in randomized trials to enable a person
to function independently and reduce health care costs21

(Table 23.3).
Another key component in geriatric rehabilitation is

adaptation of the environment to the disabled person.
The older person may be less able than a younger person
to maintain an activity that is extremely demanding phys-
iologically. For instance, a 20-year-old paraplegic may be
able to walk using canes and braces. An 80-year-old with
spinal stenosis and diminished cardiac reserve most often
needs to learn wheelchair mobility skills. Similarly, the
evaluation of the home environment plays an important

role in geriatrics. Financial concerns and personal 
preferences may limit opportunities for obtaining new
housing or for modifying the home.

Finally, the family must be assisted in the adaptation
and support of the older person with a disability. The
family provides 85% of all health care for dependent
elders.22 Often the caregivers themselves are elderly
(spouses and older children). Families play a vital role in
determining rehabilitation outcomes. Families may per-
ceive the disability as a threat, or as a challenge, or be
overwhelmed by it. They will cope using the preexisting
rules and roles that existed before the disability.23 In a
study of outcomes in a geriatric rehabilitation unit, 78%
of the patients who had family members that participated
in the inpatient program returned home, whereas only
54% of those patients whose families did not participate
returned to the home setting.24 Rehabilitation in the
home prevents hospitalizations and nursing home use.25

The approach to the training of family caregivers is
similar to that used with other students. Their knowledge
regarding the disabilities and caregiving needs must be
assessed and enhanced, their skills in providing care
should be evaluated, and their attitudes toward the care-
giving role should be elicited.

In summary, each component of rehabilitation must
receive attention from a team of clinicians to ensure that
the greatest level of functional independence is achieved.

Rehabilitation Teams

Both multidisciplinary and interdisciplinary teams are
used in rehabilitation (Table 23.4). Geriatric providers
and physiatrists (specialists in physical medicine and
rehabilitation) are often involved in interdisciplinary
teams, while most primary care physicians function in a
multidisciplinary setting. A multidisciplinary team works
in a consulting relationship, each person seeing the
patient individually and communicating with other team
members by written notes or telephone calls. The deci-
sion to involve other team members usually is made by
the physician. An interdisciplinary team functions in a
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Table 23.3. Tools for activities of daily living.

• Bathing—handheld shower hoses, bath seats and benches, long-
handled scrubbers, grab bars

• Ambulation—canes, walkers, special shoes, wheelchairs
• Toileting—raised toilet seats, arm attachments, grab bars
• Transfers—side rails, sliding boards, trapeze bars
• Eating—large-handle utensils, rocker knives, plate guards, plate 

holders, hand braces
• Dressing—button hooks, Velcro closures, sock-donners, clothes 

hooks

Table 23.4. Roles of selected team members.

• Physiatrist—provides consultation regarding complex functional limitations and interventions to improve function; conducts diagnostic tests 
such as nerve conduction studies and may perform invasive interventions such as nerve blocks

• Physical therapist—deals with problems in mobility and transfers, gait training, use of braces for mobility; involved in training in the use of 
canes, walkers, and wheelchairs

• Occupational therapist—works with patient to improve skills in activities of daily living, uses a variety of interventions, and teaches the 
patient how to use assistive devices for ADL; may also produce or train in the use of splints

• Recreation therapist—helps the patient to recover or learn new skills in vocational activities (many older adults continue to have vocational 
activities, extending from volunteer work to income-generating activities)

• Speech and language pathologist—helps the patient to improve communication skills; trains patient to use alternative forms of 
communication if needed; may be involved in swallowing programs

• Orthotist—fashions braces and splints
• Rehabilitation nurse—in addition to providing nursing care, assists the patient in utilizing new techniques learned from the above-mentioned 

therapists; involved in family training
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setting where all team members can meet periodically to
discuss the patient’s problems and progress. Although
each team member has a specific area of expertise, often
there is considerable overlap in roles. With more complex
cases, such as those seen in inpatient or long-term 
care rehabilitation, an interdisciplinary team is usually
required.

Different team members address specific areas of func-
tioning. Speech and language pathologists or communi-
cation disorders specialists do much more than help
people talk. In addition to training patients in a wide
variety of communication techniques and helping the
family adapt to the patient’s communication needs, they
assess cognitive skills. Occupational therapists are 
primarily concerned with assessment and treatment of
the patient’s deficits in basic and instrumental activities
of daily living. Cognitive retraining programs, as well as
perceptual and sensory evaluations, are also provided by
occupational therapists. Some occupational therapists
can assist the geriatric provider by providing driver train-
ing and by making recommendations for automobile
modifications.26

Physical therapists assess strength, range of motion,
coordination, balance, and gait, but these are only a few
of the services they provide. Some also assess bulbar
function and provide swallowing training programs. The
use of electrical stimulation for functional activities and
pain control often is managed by physical therapists.
Retraining in ambulation, the use of walking aids (canes
and walkers), general strengthening, and wheelchair
mobility are within the province of physical therapists. As
there are hundreds of types of wheelchairs, these are best
prescribed by physical therapists. Many of these activities
are also conducted by kinesiotherapists, particularly in
Veterans Administration hospitals.

Recreation therapists serve an important role in geri-
atric rehabilitation. The ability to resume one’s favorite
leisure activity can be a powerful force encouraging 
participation in the rehabilitation program. The quality
of life can be greatly enhanced by the resumption or
learning anew of hobbies and enjoyable activities.

Each of these specialists has specific requirements for
certification or registration. Most have certified aides,
assistants, or technicians who provide some portion of the
therapeutic program under the supervision of the regis-
tered therapist. In some states, physical and occupational
therapists are in private practice and available for out-
patient consultation and referral. When this is not the
case, consultation can be obtained by referral to the
appropriate hospital department.

Rehabilitation nurses play a crucial role in promoting
the gains made by all the other therapists. Besides attend-
ing to the patient’s nursing needs, they help the patient
practice activities of daily living, make transfers in and
out of bed or to the toilet, and learn new medication 

regimens. They also train family members in caregiving
skills and encourage patients and their families to bring
up questions, discuss concerns and fears, and learn to
cope with disability.27

Ideally, team members should meet periodically to
discuss their assessments, establish goals, provide updates
on progress toward those goals, and estimate the length of
the program needed to meet the goals.A written summary
of the meeting is placed in the patient’s record. Some teams
also provide a copy to the patient and the family.

Every attempt should be made to incorporate the
patient and family into the rehabilitation process.
Patients often find attendance at team meetings to be
stressful. Many teams regularly report the patient’s and
family members’ views of the course of rehabilitation and
facilitate a discussion after a team meeting.

The role of the physician on the team is to provide
medical expertise and often to serve as facilitator of the
team process. Physicians must be extremely careful in this
dual role as both the “expert” and the “facilitator.” Hier-
archical relationships are common in medical settings,
and the physician-expert may inhibit the functioning 
of other team members. If that happens, the flow of 
information necessary to make critical decisions may be
impeded. Although the final responsibility of the clinical
decision rests with physicians, they must always promote
the reasoned deliberation of other team members. Group
communication skills and knowledge of team dynamics,
attributes often ignored in medical school training, are
important for efficient and mutually satisfying teamwork.

Rehabilitation in Different Care Sites

Rehabilitation interventions can be provided in a variety
of continuing care sites (Table 23.5). Medicare covers
most of these services, but Medicaid’s reimbursement
policies vary from state to state. Medicare and most third-
party reimbursement requires that there be documenta-

Table 23.5. Sites for rehabilitation.

• Home—requires a committed in-home caregiver, reasonably 
accessible (or modifiable) environment, and access to home health 
services

• Outpatient facility—requires a dependable means of 
transportation, enough medical stability to tolerate outings into the 
community, reasonable cognition to retain newly learned 
information between visits

• Nursing home—best if a rehabilitation-oriented facility, needs 
dependable access to therapists, burden of documentation by 
physicians and therapy staff is high

• Acute hospital—limited time available for providing rehabilitation;
even small amounts of therapy may be beneficial; attention should 
be paid to limiting functional decline

• Rehabilitation hospital—intensive services (minimum 3 h/day) may 
limit ability of frail elders to participate; evidence that greatest 
gains in stroke rehabilitation happen in this setting



tion that the patient is progressing toward goals and that
therapy must not be used for “maintenance” of function
only. Algorithms have been developed for determining
the proper site of rehabilitation for older persons with
functional decline5 and for stroke.28

An ideal site for providing rehabilitation is the
patient’s home.29 The problem of transportation is
relieved, and services can be rendered at lower costs than
in hospitals. In a small, randomized trial in England,
patients with stroke who received rehabilitation at home
had similar outcomes, at lower costs, than those treated
in the hospital.30 The patient’s ability to function in a
familiar environment with available equipment can be
assessed, the family is usually supportive, and carryover
of techniques taught during therapy can be monitored. In
one study, patients cared for at home obtained the great-
est degree of functional improvement from home modi-
fications, the next best improvement from instruction in
the proper use of assistive aid devices, and the least from
exercises.31 For the patient thought to be able to benefit
from rehabilitation in outpatient settings but unable 
to attend clinics because of transportation difficulties,
limited endurance, psychologic reasons, or personal
choice, home care is a valuable option.

Outpatient centers provide a large proportion of reha-
bilitation services. These centers may be found in physi-
cians’ offices, private physical (and occupational) therapy
practices, Certified Outpatient Rehabilitation Facilities
(CORF), day health centers, specialized senior clinics,32

and hospital-affiliated facilities. Their advantages are (1)
access to a wider variety of practitioners and technology,
(2) the stimulation for patients of being around other
people (a disadvantage to some patients with cognitive
deficits), and (3) their ability to serve more patients with
fewer practitioners. Transportation to the clinic often is a
major problem with the very old.

Perhaps the greatest unmet need for rehabilitation is
in the acute hospital. The potential negative effects of
acute hospitalization have been well documented.33–35

Many elderly patients have difficulties with activities of
daily living, and the hospital environment itself may
interfere with functional recovery. With the advent of
prospective payment, patients are being discharged
“quicker and sicker.” It is essential to obtain early allied
health consultation and discharge planning. When possi-
ble, patients should be kept out of their beds, walked to
the bathroom or diagnostic studies, and encouraged to
dress and feed themselves.

The classic site for providing rehabilitation is the spe-
cialized rehabilitation unit. Such facilities may be free-
standing or affiliated with an acute hospital. A full
complement of rehabilitation specialists is on site.
Usually, a physiatrist (or, in the case of geriatric rehabil-
itation units, a geriatrician) coordinates the team. To
receive Medicare reimbursement, patients must undergo

3 h per day of physical, occupational, or speech therapy
and must make regular progress toward specific goals.
Periodic team meetings are held at least biweekly, and
progress must be documented in the chart. Because of
these criteria, older persons may have restricted access to
inpatient programs. In one study, only 21% of patients
who met criteria for rehabilitation actually received reha-
bilitation services. At follow-up, those participants in
rehabilitation had lower mortality, spent less time in
skilled nursing care, and were less frequently hospital-
ized.36 With the expansion of the use of health mainte-
nance organizations (HMOs), there has been a decrease
in the use of hospital-based rehabilitation units.37,38 In
part, this change is based upon there being little evidence
from randomized controlled trials that specialized units
provide added benefits. In fact, although the Agency for
Health Care Policy and Research (AHCPR) algorithm
for choice of a rehabilitation unit appears to function 
reasonably well,39 the factors that guide choices were all
based solely upon expert opinion.

Some hospitals have developed specialized geriatric
rehabilitation units. Patients at moderate, rather than
high, risk for nursing home placement appear to do the
best in geriatric rehabilitation units. In a randomized
trial, such patients had improved function, fewer nursing
home placements, and a trend toward reduced mortality
when compared to older patients cared for in traditional
hospital units.40 Geriatric-orthopedic units41 have shown
similar success, as have stroke rehabilitation units,42

although there is controversy whether they offer benefits
over traditional rehabilitation units. Geriatric rehabilita-
tion has been shown to be effective,43,44 and age need not
be a deterrent to providing rehabilitation. In a prospec-
tive evaluation of factors that may predict rehabilitation
outcomes, Rondinelli et al. were able to show that age
was not a good predictor of outcomes (length of stay or
functional improvement).45 Preadmission functional
status and social supports were strong predictors, as
would be expected.

The nursing home is another important site for 
providing rehabilitation.46 For patients in a skilled facil-
ity requiring physical, occupational, and speech therapy,
Medicare reimbursement is available. With implementa-
tion of the Balanced Budget Act of 1997, changes in
Medicare reimbursement have led to an increase in the
number of nursing homes providing rehabilitation serv-
ices.47,48 In fact, the highest rate of Medicare reimburse-
ment is provided for the most complex rehabilitation
patient. Some community-dwelling elderly persons may
be able to use the nursing home as a primary site of reha-
bilitation because of the slower pace allowed. However,
in the fee-for-service setting, current Medicare regula-
tions require a 3-day stay in an acute hospital before
allowing reimbursement. This requirement is waived for
HMOs, so direct admission to a nursing home can be
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arranged. Outcomes from nursing home rehabilitation
are beginning to be demonstrated with various studies
showing improvements in mobility and the use of assis-
tive devices,40 muscle strength and gait velocity,50 and
general activity levels.51

It is possible, however, that nursing home-based reha-
bilitation is less effective than hospital-based programs.
A recent study compared patients admitted either to 
a skilled nursing facility or to a rehabilitation facility 
for treatment of stroke or hip fracture. Patients were
matched according to seven groups of patient character-
istics: basic demographics; social support measures; pre-
morbid functional status, using the ADL index; acute
medical or surgical characteristics; conditions at admis-
sion to rehabilitation, derived from nursing staff or
patient record; functional status at rehabilitation admis-
sion, using the number of ADL dependencies and the
Barthel index; and cognitive and psychologic status,
assessed using Mini-Mental State Exam and Geriatric
Depression Scale (GDS) scale scores. Enhanced 
outcomes were found for elderly patients with stroke 
who were treated in rehabilitation hospitals, but not for
patients with hip fracture. Rehabilitation-oriented
nursing homes were more effective than traditional
nursing homes in returning patients with stroke to the
community, despite comparable functional outcomes.52

Assessment for Rehabilitation Potential

The first step in the assessment for rehabilitation poten-
tial is awareness that rehabilitation interventions may 
be of benefit. Once that idea is entertained, a number of
features must be considered. Factors associated with a
better prognosis include recent (rather than long-term)
health changes, less severe deficits, an assertive personal-
ity, a supportive family system, and adequate economic
resources. A poorer prognosis exists for patients with low
motivation, more severe health problems (especially if
associated with cognitive impairments), and inadequate
economic resources or support systems. However,
because of the great variability seen in older persons, no
single factor should automatically exclude a person from
a trial of rehabilitation interventions.

When there is doubt, the patient should undergo a
comprehensive assessment before a final determination
is made. The assessment should identify what demands
the patient will encounter in the expected living envi-
ronment and whether he or she has the ability to meet
those demands. A complete assessment includes evalua-
tion of the patient’s physical impairments, cognitive and
psychologic functioning, the social environment, and eco-
nomic resources.53 The patient’s prior levels of function-
ing and present capabilities should both be determined.

Two scales have been widely used to measure progress
in rehabilitation. The oldest is the Barthel index54 (Table
23.6). Using this 100-point scale, some investigators have

shown that discharge to home is unlikely with scores
below 29 and very likely with scores above 60. The most
widely used scale in rehabilitation at this time is the Func-
tional Independence Measure (FIM)55 (Table 23.7).

Rehabilitation of Common 
Geriatric Conditions

Stroke

Stroke is one of the most common conditions for which
older people receive rehabilitation. (Risks, prevention,
and early treatment of stroke are covered in Chapter 78.)
Rehabilitation interventions begin during the acute hos-

Table 23.6. Barthel index.

Activity Score

Bowels 0 = incontinent (or needs to be given enemas)
5 = occasional accident
10 = continent

Bladder 0 = incontinent, or catheterized and unable to manage 
alone

5 = occasional accident
10 = continent

Grooming 0 = needs help with personal care
5 = independent face/hair/teeth/shaving (implements 

provided)

Toilet use 0 = dependent
5 = needs some help, but can do some things alone
10 = independent (on and off, dressing, wiping)

Feeding 0 = unable
5 = needs help cutting, etc., or requires modified diet
10 = independent

Transfers (bed to chair and back)
0 = unable, no sitting balance
5 = major help (one or two people, physical), can sit
10 = minor help (verbal or physical)
15 = independent

Mobility (on level surfaces)
0 = immobile or <50 yards
5 = wheelchair independent, including corners, >50 

yards
10 = walks with help of one person (verbal or 

physical), >50 yards
15 = independent (but may use any aid; for example,

stick), >50 yards

Dressing 0 = dependent
5 = needs help but can do about half unaided
10 = independent (including buttons, zips, laces)

Stairs 0 = unable
5 = needs help (verbal, physical, carrying aid)
10 = independent

Bathing 0 = dependent
5 = independent (or in shower)

Total (0–100)

Source: Adapted from Mahoney and Barthil,54 with permission.



pital phase, primarily directed at preventing secondary
complications. The geriatric provider will need to be
involved in many aspects of the patient’s care, in reduc-
ing ongoing risk factors, minimizing medications, provid-
ing the family with information, and care planning.

Although impairment and disability depend on the size,
location, and nature of the offending lesion(s), functional
return is to some degree dependent on chance. However,
even in the case when the patient is fortunate to have sig-
nificant return of motor or sensory function, the occur-
rence of a secondary disability may limit the maximum
independence the patient may achieve. Hence, rehabilita-
tion should be considered in all patients as they progress.

Most of the return of function is seen in the first month.
In some cases, however, motor function may return as late
as 6 months after the stroke. Sensory deficits or swallowing
problems may improve later. In spite of these endogenous
improvements, rehabilitation efforts following stroke are

cost-effective and lead to higher functional levels.56 A
meta-analysis of rehabilitation research determined that
the average person in treatment functioned better than
66% of the participants in the control group. ADL per-
formance and visual-perceptual function improved the
most consistently. Younger patients fared better than
older,but gains were seen among the older subjects.57 Age,
by itself, does not affect rehabilitation outcome.58

Patients and their families need accurate prognostic
information soon after the stroke to make informed deci-
sions about care. They should be told that most patients
survive infarcts and that the highest mortality is in the
first week. Many survivors will have residual deficits
longer than 6 to 12 months after the acute event (Table
23.8). Rehabilitation interventions help survivors adjust
to these disabilities even if they cannot be eliminated
through therapy.

Acute Care Phase

Initially, rehabilitation efforts are geared toward pre-
venting secondary disabilities and identifying patients
who need more intensive rehabilitation. Prevention of
secondary disabilities should begin soon after admission.
The patient must be turned regularly to prevent the
development of pressure sores. Sitting up, daily range of
motion of the extremities, and exercise of the uninvolved
limbs to prevent deconditioning should be provided.
Constipation or dehydration must be avoided. Although
most have some urinary incontinence initially, patients
with persistent problems should receive appropriate
investigation for treatable causes (see Chapter 63).

Immediately after the stroke, the patient’s affected
limbs are often flaccid. The arm needs to be properly
positioned to prevent subluxation of the shoulder, so that
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Table 23.7. The functional independence measure (FIM):
areas of assessment (A–R).

FIM (motor):
Self-care

A. Self-care
B. Grooming
C. Bathing
D. Dressing upper body
E. Dressing lower body
F. Toileting

Sphincter control
G. Bladder management
H. Bowel management

Mobility (transfer)
I. Bed, chair, wheelchair
J. Toilet
K. Tub, shower

Locomotion
L. Walk/wheelchair
M. Stairs

FIM (cognitive):
Communication

N. Comprehension
O. Expression

Social cognition
P. Social integration
Q. Problem solving
R. Memory

Scoring:
Independence: 7—complete independence (timely, safely)

6—modified independence (device used)
Modified dependence: 5—supervision

4—minimal assistance (subject performs 
>75% of task)

3—moderate assistance (subject performs 
50%–74% of task)

2—maximal assistance (subject performs 
25%–49% of task)

Complete dependence: 1—total assistance (subject performs 
<25% of task)

Source: Adapted from Granger et al.,55 with permission.

Table 23.8. Neurologic deficits following stroke.

Finland Framingham
Neurological deficit (% at 12 months) (% at 6 months)

Motor coordination 61 NR
Hemiparesis 37 48
Visual-perceptual deficits 41 NR
Memory deficits 31 NR
Aphasia 30 18
Depression 29 NR
Sensory deficits NR 24
Dysarthria 21 16
Hemianopsia NR 13
Incontinence 9 NR

NR, not reported.
Source: Adapted from Table 2, Epidemiology and natural history of
stroke, in Gresham GE, Duncan PW, Stason WB, et al. Post-stroke 
rehabilitation: assessment, referral, and patient management. Clinical
Practice Guideline: Quick reference guide for clinicians, No. 16.
Rockville, MD: U.S. Department of Health and Human Services,
Public Health Service, Agency for Health Care Policy and Research.
AHCPR publication No. 95-0663, May 1995, with permission.



when motor function returns the arm will be more func-
tional. Shoulder-hand syndrome (a form of reflex-
sympathetic dystrophy) may be prevented by regular
range of motion exercises (“ranging”), close attention to
proper bed positioning, and protecting the shoulder when
moving the patient. Systemic corticosteriods may be
helpful in its treatment.59 Proper body positioning will
usually prevent nerve palsies from developing. The use of
a footboard to prevent plantar flexion contractures is
controversial and should not take the place of active
ranging of the patient’s ankles.

Predictions of eventual recovery are difficult during
the acute phase. Factors associated with a poor progno-
sis include flaccid hemiplegia of more than 2 months
duration, dementia, persistent bowel or bladder incon-
tinence, severe neglect or sensory deficits, and global
aphasia.60 Certain features, such as a depressed caregiver,
those caregivers not married to the patient, and family
dysfunction have been shown to predict which patients
may not benefit from home rehabilitation.61

The choice of which site, whether inpatient unit,
nursing home, or the patient’s home, to provide rehabili-
tation is complex. Recently, the algorithm provided in 
the Post-Stroke Rehabilitation Guidelines28 has been
evaluated and revised slightly62 (Fig. 23.1). Rehabilitation
“services” refer to a single discipline or type of therapy,
whereas a rehabilitation “program” refers to multidisci-
plinary, coordinated services. The algorithm was found to
have good reliability for home and nursing facility place-
ment with rehabilitation services but with no multidisci-
plinary rehabilitation program. In fact, more than one
type of placement was appropriate for 65% of patients.
Hence, the most appropriate choice must often be nego-
tiated between the clinician and the patient based upon
patient-specific desires and available resources.

Rehabilitation Phase

Once the patient’s condition is reasonably stable, inten-
sive rehabilitation can begin. Total stability is elusive in
the older person, and risks of an intervention must be
weighed against risks of continued bed rest and decondi-
tioning. Motor return follows a fairly predictable pattern.
Initially, the limbs are flaccid with hyperactive reflexes.
The next stage is mass flexor synergism; that is, the limb
will flex at multiple joints when movement is attempted.
A mass extensor synergism usually occurs next. Once the
patient has an extensor synergy pattern, even with 
poor control, ambulation may be possible with a brace
and adequate physical training. If the motor return 
progresses, selective flexion of individual joints usually
follows, and finally selective extension with decreased
flexor tone returns. Unfortunately, the return of sensory
function is much less predictable. Although the return of
motor function most affects ambulation (a value held

highly by patients), sensory return often determines
upper extremity function and ability to accomplish activ-
ities of daily living. There are many interventions that can
be used to accommodate for weak muscles. However,
patients who are oblivious of their deficit due to percep-
tual neglect will have a much more difficult time learning
new techniques.

It is in this phase that rehabilitation therapists play
crucial roles. Physical therapists work with patients to
develop strength, augment balance (first while sitting,
then when standing), enhance transfer ability, and
increase endurance. When being tested for strength,
patients should attempt to stand (with assistance if nec-
essary), because supine testing may give falsely weak
results. When the lower extremities have “good strength”
(4/5) and the patient can balance on the uninvolved side,
gait training can be initiated.

For those patients with difficulty advancing the limb or
maintaining stability, the patient should be evaluated for
a brace and walking aid. For instance, a platform cane 
or hemiwalker may be required (Fig. 23.2). Ankle-foot
orthoses (AFO) are most commonly used in the elderly
stroke patient (Fig. 23.3). Two types are commonly
employed: the double adjustable upright metal ankle-
foot orthosis, used to stabilize a spastic ankle and provide
some proprioceptive feedback to the knee; and the pos-
terior plastic AFO, which prevents footdrop but requires
a more stable ankle. Seventy-eight percent to 85% of
patients are able to walk after 6 months.28

The occupational therapist works with the patient to
provide training in daily self-care activities. Occupational
therapy has been shown to significantly reduce functional
deficits in a randomized trial of stroke survivors.63 Per-
ceptual deficits are commonly seen, particularly in right
hemispheric strokes. The patient’s deficits may go unde-
tected until the patient’s ability to organize motor tasks
in sequence is evaluated. Simple remedies may provide
great self-care benefits. For instance, spasticity sometimes
can be controlled with the use of weighted utensils. Other
types of special utensils, such as rocker knives, plate
guards, and reachers, enable persons with hemiplegia to
function more independently. A cognitive retraining
program also may be provided by occupational therapists
or sometimes by speech therapists. Early assessment for
aphasia is critical to providing other team members 
with recommendations regarding communication needs.
Approximately 24% to 53% of stroke survivors are par-
tially or totally dependent 6 months after their strokes.64

Special attention must be given to two common, and
often related, problems. Poststroke depression is very
common, affecting about 30% of survivors. It is especially
likely with left hemisphere damage. Depression is often
recognized 2 to 3 weeks after the stroke. Depression
retards functional recovery and may be misinterpreted as
“poor motivation.”65 Treatment of depression facilitates
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Figure 23.1. Algorithm for rehabilitation placement decisions for stroke patients. Y, yes; N, no; (Adapted from Johnston et al.,62 with 
permission.)



Figure 23.3. Lower extremity braces
(ankle-foot orthoses, AFO). (A) plastic
AFO provides some stability to a weak
ankle but will usually not be appropriate
when control of spasticity is required. (B)
A metal AFO is useful to control the effects
of spasticity but is more difficult to don and
is physically unattractive.

Figure 23.2. Walking aids used in stroke.
(A) A platform cane offers moderate sta-
bility on smooth, flat surfaces but can be
unsafe when negotiating uneven ground.
(B) A hemiwalker offers much more 
stability for patients with more limited
ambulation skills.
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the gains made in rehabilitation. Psychotherapy and the
judicious use of antidepressant medication are usually
needed. The choice of an antidepressant medication is
usually made based on the side effect profile because all 
have more or less the same response rate. However,
because most agents require at least 2 weeks to pro-
duce a response, some have advocated early use of
methylphenidate to accelerate the response.66 Depression
must be distinguished from uncontrolled crying, which is
also common after a stroke. This condition, thought to be
caused by “disinhibition,” responds to selective serotonin
reuptake inhibitors.67

Malnutrition is another problem seen too often in
rehabilitation. A bedside swallowing evaluation by a
speech and language pathologist has been shown to be
valuable,68 and early dietary consultation should occur on
all persons after stroke. In some cases, short-term use of
enteral feedings may be required.

Attention to premorbid problems must be especially
vigilant in geriatric patients. Having access to one’s den-
tures, eyeglasses, and clothing promotes self-esteem and

may enhance the ability to participate in the rehabilita-
tion program. The patient’s family should be involved in
the treatment program through training in caregiving
skills. A bedside graph to document progress made by the
patient and a chart that specifies goals to be achieved can
also be helpful.

Chronic Phase

The chronic phase begins when the person who has suf-
fered a stroke returns to society as a person with a dis-
ability. The home, especially the bathroom, will usually
need modifications. Raised toilet seats with arm frames,
grab bars, and a bathtub bench with a handheld shower
hose will often be required (Fig. 23.4). Kitchen modifica-
tion also may be necessary. Before discharge, the home
should be assessed for door widths to assure passage of
walkers or wheelchairs, the presence of steps and stairs,
the need for ramps, the adequacy of lighting, and safety
features that may need modifications.
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Figure 23.4. Bathroom modifications. (A) Toilet arm attachments facilitate standing with weak hip extensors. (B) A bath bench
and handheld shower hose allow the patient to bathe independently.
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Because the adjustment process to a major disability
may take up to 2 years, ongoing psychologic support
often is necessary. The patient may benefit from individ-
ual or group psychotherapy, a day health center, or a
stroke recovery group. Frank information should be pro-
vided regarding the fact that sexual activities following a
stroke are quite safe, although new techniques are often
needed.

Social activities should be strongly encouraged. A
vocational rehabilitation counselor can assess and help
with the return to employment if appropriate. Arrange-
ments for transportation are particularly important, as
many geriatric patients stop driving after a stroke.
For patients with right hemisphere lesions and neglect,
driving is inadvisable unless the neglect resolves.

The question of whether patients should receive
further evaluations by rehabilitation therapists 1 to 2
years after the stroke is controversial. In a randomized
trial, physical therapy was offered to study patients with
mobility problems seen more than 1 year after their
stroke. Therapy was provided in the home, with most
patients seen one to six times. Follow-up was for 6
months. The intervention group showed an improvement
in their gait speed (while the controls declined). This
benefit was lost, however, if patients stopped having
therapy.69 In another study, intensive rehabilitation was
provided in a stroke clinic to 40 patients who were, on
average, 3 years poststroke. Patients received 2 h of
therapy, four times a week, for 4 weeks. Significant
improvements in balance and ADL performance were
achieved. Three months following the intervention, the
patients’ skills in balance and weight shifting, as well as
their ADL scores, were maintained.70

Hip Fractures

Many patients with hip fractures can benefit from reha-
bilitation. Unfortunately, since the advent of prospective
payment in hospitals, more patients with hip fracture are
sent to nursing homes for longer periods of time.71,72

Rehabilitation in the home and nursing home setting has
been shown to be cost-effective,73,74 but inpatient reha-
bilitation has not.75 Early surgical repair and more than
five physical therapy/occupational therapy (PT/OT) ses-
sions per week postoperatively are associated with better
health outcomes.76 Unfortunately, in this age of short hos-
pital stays, many patients may not be afforded adequate
hospital-based physical therapy, in spite of evidence
showing that such interventions decrease the number 
and the length of nursing home stays.77 Certain features
predict more successful outcomes with hip fracture,
which include intact mental orientation, younger age,
independence in bathing and transfers, family involve-
ment, and the number of hours received in physical

therapy.78 Other features, such as being over age 85 
and poor prefracture functional status, predict poor out-
comes.79 Mild to moderate dementia should not preclude
providing the patient with rehabilitation.80

Weightbearing after surgery is often a source of con-
fusion. The ideal surgical result would promote maximum
independence and allow early ambulation to prevent
deconditioning and prevent venous thrombosis. Many
orthopedists order weeks of nonweightbearing after the
placement of pins or nails, the most common type of
surgery used in elderly patients. It is very difficult for
older persons to bear weight with only touching their foot
on the ground (“toe-touch” weightbearing) during ambu-
lation, owing to general deconditioning and weak upper
extremities. There is no evidence that this practice 
is needed, and early weightbearing according to the
patient’s tolerance of pain is recommended.81,82 It does
not appear that hip replacement facilitates better func-
tional outcomes over other surgical approaches.83

Two types of hip fractures, femoral neck and
intertrochanteric, are most common. The distinguishing
feature is the high rate of avascular necrosis of the
femoral head seen in subcapital fractures. Impacted and
nondisplaced fractures are often treated with internal fix-
ation, using nails or pins. As already noted, weightbear-
ing can begin usually by the 3rd day. In osteoporotic
patients, subcapital fractures may be treated with 
installation of an Austin–Moore (or similar) prosthesis.
Weightbearing to tolerance is allowed by the 2nd or 3rd
day. Trochanteric fractures are treated using open reduc-
tion and internal fixation, often using a compression
screw. With this procedure, the patient usually can bear
weight as tolerated by the 2nd day. In the patient with a
femoral neck fracture who has preexisting joint disease,
a total hip prosthesis also may be indicated.84

Rehabilitation efforts should begin as soon as the
patient is admitted to the hospital. Stabilization of 
life-threatening medical problems should occur before
surgical repair. If the patient is alert, preoperative 
evaluation by physical and occupational therapy and
training in the exercises to be performed in bed can begin
immediately. The patient can begin quadriceps contrac-
tions and, on the 1st postoperative day, can sit up and
perform isometric exercises as well as gentle flexion and
extension at the hip. Adduction, excessive flexion, and
abduction at the hip should be avoided if the joint has
been replaced.

The patient can begin supervised ambulation with par-
allel bars by the 2nd or 3rd postoperative day, advancing
to the use of a walker or cane. A properly fitted cane
should have a 1-in. (or 2–3 cm) rubber tip and be long
enough to allow 20° to 30° of flexion at the elbow when
held at the side (Fig. 23.5). The patient should support no
more than 20% to 25% of total body weight on a cane.
The patient should hold the cane in the hand opposite the



injured hip. Stair training begins during the second week
and consists of going up stairs with the uninvolved leg
first and coming down with the involved leg first (“up
with the good, down with the bad”).

If the patient lacks upper body strength or is unstable
with a cane, a pick-up walker should be prescribed (Fig.
23.6A). Patients need to practice advancing the walker
about 20 to 30 cm, then advancing the weak leg, and then
the good leg. Some older persons may find it easier to
advance the good leg first, but this practice increases 
the risk of falls. Crutches are very difficult for most 
older persons to use. It must be remembered that special
walkers are needed for going up stairs and that it is very
difficult to carry objects while using a walker. New
walkers with three or four wheels are available that are
much easier to negotiate and have carrying baskets85 (Fig.
23.6B). Patient acceptance of these walkers is better than
for the standard issue models.

Depending on the preexisting health and social
support status of the patient, the site for rehabilitation

after hip fracture will vary. Early discharge and home
rehabilitation should be considered for those with (1)
good health (the absence of significant medical prob-
lems), (2) strong social supports (someone who can
provide assistance), and (3) adequate performance of
ambulation and activities of daily living within 2 weeks
of surgery. The remainder may require more intensive
therapy that can be effectively provided in a rehabilita-
tion nursing facility.

Lower Extremity Amputation

Although most patients who experience a lower extrem-
ity amputation (LEA) are between 51 and 69 years old,
the age-related incidence of LEA in persons over age 80
has increased significantly.86 More than 1.5 million people
in the United States live with some form of major limb
amputation.87 Of the 127,000 limb amputation proce-
dures done in acute care, nonfederal hospitals in 1993,
98,000 involved the lower extremity. The direct medical
cost for a single LEA procedure is approximately
$46,900.88 Below-the-knee (BK) amputations are used in
two-thirds of patients and above-knee (AK) in one-
third.89 The predominant cause is peripheral vascular
disease. The older person’s care is more complex 
after amputation because of upper extremity weakness,
underlying cardiovascular problems, skin that is prone to
breakdown, and poor balance mechanisms. Older
persons are more likely to have subsequent amputations
on the contralateral side.86 The geriatric provider plays a
crucial role in managing these problems and in helping
to determine the most appropriate surgical intervention.

In frail older persons, the decision as to level of ampu-
tation is often difficult. An ankle-brachial Doppler index
ratio of greater than 0.5 is associated with a greater than
90% success rate for healing a transtibial amputation.90

Others believe that a transcutaneous oximetry measure-
ment provides better determination of the appropriate
level of surgery.91 Sometimes the surgeon cannot deter-
mine the best level until the amount of blood flow to 
the tissues can be observed during surgery. Above all,
attempts should be made to avoid serial amputations
(e.g., partial foot, followed by transtibial, followed by
transfemoral) because prolonged bed rest and its atten-
dant complications are more likely.

There are three major types of lower extremity 
amputations: partial foot, transtibial (also called a below-
the-knee or BK amputation), and transfemoral [above-
the-knee (AK)]. Partial foot amputations generally do
not require postoperative rehabilitation. The older
person with a BK amputation has a much greater chance
of achieving independent ambulation. With a BK proce-
dure, there is a lower postoperative mortality rate, the
energy costs of using a prosthesis are less, and the chance
of walking without the use of canes or walkers is better.
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Figure 23.5. Proper cane length. The elbow is flexed 20° to 30°
when holding the cane at the side.



272 K. Brummel-Smith

Indeed, the energy cost of walking with bilateral BK
amputations is lower than that of walking with a single
AK amputation (Table 23.9). In a younger person such
energy costs may be insignificant, but in the older patient
they may precipitate angina when there is underlying
coronary insufficiency.

Barriers to successful use of a prosthesis include hip 
or knee contractures, preexisting joint disease of the
affected knee, contralateral sensory deficits (e.g., periph-

eral neuropathy), and significant comorbid disease 
(congestive heart failure, angina, chronic lung disease).92

Those patients with cognitive deficits that interfere with
learning may have difficulties learning to use a BK pros-
thesis.93 If the patient has contralateral vascular disease,
a prosthesis may be contraindicated. However, this is a
very individual decision, and the motivated patient still
may benefit from a prosthesis trial. It has been shown that
measurements of transcutaneous oxygen tension on the

Figure 23.6. Types of walkers. (A) Standard pick-up walker is
very stable. Patient is able to put full weight on handholds. Pro-
motes a slow and abnormal gait. Useful in early rehabilitation

of hip fractures. (B) Rolling four-wheeled walker is very mobile,
easy to maneuver in tight spaces. Patient must have good
balance and control to use safely.

Table 23.9. Lower extremity amputation (LEA) in the elderly patient.

Percent using prosthesis Percent additional energy
Percent of total Percent recommended after intensive physical required for normal bipedal

Type of LEA number of LEA for prosthetic gait training therapy program ambulation

Transtibial 25 60–80 60–90 Unilateral TTA:
40–60

Bilateral TTA:
60–100

Transfemoral or higher 25 20–30 0–40 90–120

TTA, transtibial amputation.
Note: 50% of all LEA are partial foot amputations that generally do not require rehabilitation.
Source: Adapted from Coletta EM. Care of the elderly patient with lower extremity amputation. J Am Board Fam Pract. 2000;13:23–34,87 with
permission.



stump skin may be valuable in predicting success at pros-
thesis fitting. Levels above 40 mmHg are associated with
successful fitting, while below 15 mmHg there are often
complications.94

Even if a prothesis is not going to be used, patients can
benefit from rehabilitation. Training in the use of a
special amputation-style wheelchair should be provided.
Bed, chair, and toilet transfers also must be learned.
Home modifications will be needed. Because the energy
costs of using a wheelchair are higher than those of
walking, patients with chronic obstructive pulmonary
disease and cardiovascular insufficiency must be 
stabilized.

All geriatric patients should be considered for the
fitting of a prosthesis. Age should not be a determinative
factor in this consideration. The decision should be based
on the patient’s medical state, motivation, and mobility
needs. As in the case of hip fractures, rehabilitation
should begin before the surgical procedure.95 Exercise
training, including strengthening of the upper body,
quadriceps, and hip extensors and practice lying prone,
should begin as soon as the amputation is considered.
Upper extremity bicycle ergometry is particularly useful
for this purpose.96 Contractures of the hip and knee are
the most common complications of amputations and
must be prevented by active and passive ranging daily.
The bed should be kept flat, and pillows should not be
placed under the knees.

Following the operation, the patient must be trained in
care of the stump. Massage techniques, wrapping with an
elastic bandage or stump shrinker, inspection for skin
integrity, and hygiene should receive attention. Semirigid
dressings may also be used and appear to accelerate the
time to prosthesis fitting.97 The patient should begin
transfers with and without the prosthesis immediately
postoperatively. Many geriatric patients will use a wheel-
chair for longer distances, so they also must receive train-
ing in its use. Sitting and single-limb balance training also
are important.

A permanent prosthesis is usually fitted 6 to 8 weeks
postoperatively to allow for stump shrinkage and wound
healing. A temporary pylon prosthesis is often employed
in the meantime. Some surgeons have used casts placed
at the time of the operation to promote early ambula-
tion.98 The experience of using casts or prostheses in 
older persons is limited. A physiatrist or orthotist usually 
prescribes and fits a prosthesis. A patella-tendon 
supracondylar socket with a solid-ankle, cushioned heel
(SACH) foot is often used in elderly patients because it
is lightweight and easy to use.

The outcome of prosthetic training in elderly persons
is good, with between 60% and 80% of unilateral BK
amputees achieving independent ambulation. Unfortu-
nately, only 50% of bilateral BK amputees and less than
50% of unilateral AK amputees will walk with a pros-

thesis.99 Most amputees will have some residual sensa-
tions long after surgery. In one study, 79% reported
phantom limb sensations, 72% reported phantom limb
pain, and 74% reported residual limb pain. However,
most described their phantom limb and residual limb
pain as episodic and not particularly bothersome.100

Massage and physical therapy, along with small doses 
of antidepressant medication, usually suffice to treat such
pain. The older person also may experience a change in
the socket size with large weight changes (weight loss
affects size more than weight gain), and neuroma forma-
tion and local skin problems can occur.

Parkinson’s Disease

The peak incidence of Parkinson’s disease is between the
ages of 60 and 69 years, with as many as 40,000 to 50,000
new cases per year. Drug treatment has led to significant
improvements in the care of patients with Parkinson’s
disease (see Chapter 78). Physical therapy, including
passive and active mobilization exercises, walking, and
range of motion exercises, when combined with medica-
tion treatment, may be superior to medication treatment
alone.101 Many rehabilitative therapies, such as speech
therapy and music therapy, have been studied in 
Parkinson’s patients.102,103 All have shown improvements
in functioning during treatment, but many report that the
positive gains are not maintained once the treatment con-
cludes. There have been no randomized, controlled trials
showing long-term, sustained effects on function from
rehabilitation alone. Hence, the physical treatment of
Parkinson’s disease can be considered an example of
“preventive” geriatric rehabilitation.

The patient should be trained in techniques used to
counter the effects of the disease. Strengthening and
endurance training and proper use of assistive equipment
also are important. Such training is best provided early
in the course of the illness as an outpatient. Involvement
in a support group may help to maintain newly learned
skills.

Gait and balance training emphasizes a safe gait and
improved balance. The patient should be taught to keep
the head up, to counter the flexed posture consciously,
and to lift the toes during the swing phase of the gait.104

It also may help to take longer steps and widen the base.
The therapist often prescribes a home program of regular
exercises to maintain or improve strength, range of
motion, and flexibility. Other patients find singing to 
be helpful. In a recent 3-month randomized, controlled,
single-blinded study, researchers explored the efficacy of
active music therapy (MT) on motor and emotional func-
tions in Parkinson’s patients. The MT group showed sig-
nificant improvements in their bradykinesia, as measured
by the Unified Parkinson’s Disease Rating Scale.103
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Canes should be avoided when walking aids become
necessary. Due to the posture of Parkinson’s disease, pro-
traction and internal rotation of the shoulder may place
the tip of the cane between the legs, causing a fall. When
the walker is prescribed, it should be fitted with front
wheels, as pick-up walkers may induce a backward fall.
In the home, shag or throw rugs should be removed, rails
should be installed on all steps, and bathroom equipment
(including a raised toilet seat or arm frames and grab
bars) should be prescribed.

Deconditioning and Immobility

Deconditioning, which usually can be traced to excessive
bed rest in the home or institution, is a common geriatric
phenomenon. With modern medical therapies, there are
few diseases for which absolute bed rest is indicated.
Conditioning reflexes can be maintained by simply sitting
in a chair for 1 to 2 h. Following hospitalization, some
patients may be unable to return home because of decon-
ditioning, in spite of having had their admitting diagnoses
“successfully” treated. Therefore, the mainstay of treat-
ment is prevention. In the acute hospital, patients should
have orders for regular out-of-bed activities, be encour-
aged to walk to diagnostic studies if possible, and be
taught bed and chair exercises if activities are limited. In
some cases, group exercise programs may be better tol-
erated and less costly.

If patients do not stress their cardiopulmonary or 
muscular systems, the presence of deconditioning may go
unnoticed. This disorder can be recognized by a rise in
the resting heart rate or an exaggerated blood pressure
response to exercise, decreased muscle power, decreased
endurance, and fatigue during simple activities of daily
living. Measurements of a person’s “capacity” for exer-
cise should be based on the expected demand in the
anticipated living environment. One does not need to
achieve total cardiovascular fitness to improve skills in
independent living. Gait velocity and safety, not cardio-
vascular fitness, determine how well the person functions
in community settings.

Rehabilitation is directed at enhancing strength, gait
stability, and velocity in building endurance.105 In severely
deconditioned patients, the time required to recover lost
strength can be estimated to be three times as long as
they were immobilized. Patients with premorbid cardiac
or pulmonary disease may need inpatient rehabilitation
to regain independence. Over the long run, low-intensity,
low-frequency (two times per week) walking exercise is
associated with improvements in cardiovascular fitness in
older women. After 26 weeks of training in a supervised
walking program, the experimental group had lower
heart rates, both at rest and during exercise.106 Regular
exercise also improves gait stability in disabled elders.107

Arthritis

A wide variety of other problems are amenable to re-
habilitation interventions. The most common chronic
illness in the geriatric age group is arthritis. Rehabilita-
tion techniques are used to maintain function of arthritic
joints, enhance mobility, and prevent deterioration. In
one study, an 8-week course of comfortable walking
enabled walkers to improve 70 m over their maximum
distance achieved, while controls decreased 17 m.
Improvements in functional status (as measured by the
Arthritis Impact Measurement Scale) were observed in
the walking group but not in the control group 
(p < 0.001); patients assigned to the walking program im-
proved 39%. Walkers used fewer medications and had a
27% decrease in arthritis pain.108 A longer randomized
trial in patients with osteoarthritis using either an aerobic
or a resistance exercise program showed improvements
in walking speed, pain, stair climbing, and lower rates of
disability.109 Regular exercise should be encouraged in all
elders with osteoarthritis to prevent deconditioning and
promote independence. The Arthritis Foundation has an
extensive array of educational materials for patients.110

Joint replacement surgery is being used increasingly 
in older populations, and rehabilitation is very impor-
tant following these procedures. The cornerstones of
arthritis rehabilitation are the use of adaptive equipment 
and training in joint protection and energy conservation
techniques.

Conclusion

Rehabilitation should be considered in all geriatric
patients with functional losses. Every intervention pro-
vided to older persons has the potential for enhancing
functional abilities or limiting disabilities. A rehabilita-
tion approach can be adopted in any care setting,
including the acute hospital. The patient’s premorbid
functional status, cognitive capabilities, and support
system are strong predictors for success in rehabilitation
interventions.
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Old Age and Care Near the End of Life
Diane E. Meier

dented increase in life expectancy (equivalent to that
occurring between the Stone Age and the year 1900) is
due primarily to decreases in maternal and infant mortal-
ity, resulting from improved sanitation, nutrition, and
effective control of infectious diseases. The result of these
changes in demography has been an enormous growth in
the number and health of the elderly, so that by the year
2030, 20% of the United States population will be over
age 65, as compared to less than 5% at the turn of the last
century. One of the results of this growth in the numbers
of older adults is the financial impact of their medical and
health care needs. Not only does the Medicare budget
absorb much of these costs, but the out-of-pocket
expenses for patients and their family caregivers them-
selves are enormous, and increase with longevity. It has
been estimated that about half of all bankruptcies in
persons over age 65 are attributable to high medical
expenses.4 Because of the growth in both numbers and
longevity of older persons, the Centers for Medicare and
Medicaid Services (formerly the Health Care Financing
Administration)5 and others6 have projected a 73%
increase in Medicare and long-term care expenditures in
the next several decades.

Although death in the early part of the twentieth
century was largely attributable to infectious diseases,
today the leading causes of death are heart disease,
cancer, and stroke. Advances in treatment of atheroscle-
rotic vascular disease and cancer have turned these pre-
viously rapidly fatal diseases into chronic illnesses with
which people often live for many years before death. In
parallel, deaths that occurred at home in the early part of
the twentieth century now occur primarily in institutions
(53% in hospitals and 24% in nursing homes). The
reasons for this shift in location of death are complex,
but are related both to financial incentives, primarily
Medicare reimbursement for hospital-based care, with
the subsequent rise in the availability of hospitals and
hospital beds, and to the care burdens of chronicity 
and functional dependency typically accompanying life-
threatening disease in the elderly. The older the patient,

Popular images of death and dying are a jumble of gun
violence;young and middle-aged adults on television fight-
ing for life; with the help of tubes, ICUs, and other modern
machinery, and nineteenth-century images of feverish
mothers or children attended at home by their grieving
families and helpless physicians. In reality, these media
visions bear little relationship to the actual human experi-
ence of dying in the United States.1 In our society, the over-
whelming majority of people who die are elderly.Typically,
they die slowly of chronic diseases, over long periods of
time, with multiple coexisting problems, progressive
dependency on others,and heavy care needs met mostly by
family members. They spend the majority of their final
months and years at home but, in most parts of the country,
actually die in the hospital or nursing home surrounded by
strangers. Many of these deaths become protracted and
negotiated processes, with health care providers and
family members making difficult, often wrenching, deci-
sions about the use or discontinuation of life-prolonging
technologies such as feeding tubes, ventilators, and intra-
venous fluids. There is abundant evidence that the quality
of life during the dying process is often poor,characterized
by inadequately treated physical distress, fragmented care
systems, poor to absent communication between doctors
and patients and families, and enormous strains on family
caregiver and support systems.

Demography of Dying and Death 
in the United States

The median age at death in the United States is now 77
years, associated with a steady and linear decline in age-
adjusted death rates since 1940. In 1900, life expectancy 
at birth was less than 50 years, but a girl born today may
expect to live to age 79 and a boy to age 75. Those of us
reaching 75 years can expect to live another 10 (men) 
to 12 (women) years, average. By the year 2010, life
expectancy is projected to increase to 86 years for women
and 79 years for men.2,3 This dramatic and unprece-
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the higher the likelihood of death in a nursing home or
hospital, with an estimated 58% of persons over 85
spending at least some time in a nursing home in the last
year of life.7

These statistics, however, hide the fact that the major-
ity of an older person’s last months and years is still spent
at home in the care of family members, with hospitaliza-
tion or nursing home placement occurring primarily near
the very end of life. Additionally, national figures such as
these hide the substantial regional variation in location
of death. In Portland, Oregon, for example, only 35% of
adult deaths occur in hospitals as compared to more than
50% in New York City,8 a disparity associated at least in
part with differences in regional hospital bed supply and
availability of adequate community supports for the seri-
ously ill and dying. Finally, national statistics also obscure
the variability in the experience of dying that character-
izes our highly diverse nation. For example, need for
institutionalization or paid formal caregivers in the last
months of life is significantly higher among the poor 
and women. Similarly, persons suffering from cognitive
impairment and dementia are much more likely to spend
their last days in a nursing home compared to cognitively
intact elderly persons dying of nondementing illnesses.

The fiscal and care system incentives promoting an
institutional death, as opposed to home death, persist
despite evidence that many (although not all) patients
prefer to die at home and despite the existence of the
Medicare Hospice Benefit. The hospice benefit was
designed to provide substantial professional and material
support (medications, equipment) to families caring for
the dying at home for their last 6 months of life. Reasons
for the low rate of utilization of the Medicare Hospice
Benefit (serving about 20% of adult deaths) vary by 
community but include the inhibiting requirements that
patients must choose to give up disease-modifying treat-
ments to access hospice services, that physicians must
certify a prognosis of 6 months or less “if the disease
follows its usual course,” and that very few hours (usually
4 or less) of personal care home attendants are covered
under the benefit. In addition, the fiscal structure of the
Medicare Hospice Benefit lends itself well to the rela-
tively predictable downward trajectory of late-stage
cancers or AIDS, but not so well to the unpredictable,
multiyear chronic course of other common causes of
death in the elderly, such as congestive heart failure,
chronic lung disease, stroke, and dementing illnesses.2

Experience of End of 
Life in Older Adults

Although death occurs far more commonly in the elderly
than in any other age group, most research on the expe-
rience of dying has been done in younger populations.

Remarkably little is known about how death occurs in the
oldest old, those over age 75. The largest and most
detailed study of adult hospital deaths in the United
States9 focused on a relatively young population (the
median age at death in the United States is 77 whereas
the median age in the SUPPORT study was 66 years) and
demonstrated a high rate of untreated pain in the last few
days of life, poor doctor–patient communication about
the goals of medical care, and frequent use of ventilators
and intensive care.9 There is some evidence that costly
“aggressive” and potentially burdensome life-prolonging
interventions are less frequently used among the oldest
patients, independent of baseline functional measures,10,11

which may represent a form of implicit rationing based
on age. Others have shown consistently high levels of
untreated or undertreated pain in the elderly. In one
study of elderly cancer patients in nursing homes, 26% of
patients with daily pain received no analgesic at all and
16% received only acetaminophen, a percentage that
rose with increasing age and minority status.12 Another
study comparing pain management in cognitively intact
versus demented elderly with acute hip fracture also
found a high rate of undertreatment of pain in both
groups, a phenomenon that worsened with increasing age
and cognitive impairment.13,14 Similarly, Cleeland’s study
of outpatients with cancer found that age and female sex
were predictors of undertreatment, a disturbing observa-
tion given the dramatic rise in cancer prevalence and pro-
portion of women with increasing age.15,16 Finally, chronic
pain caused by arthritis, other bone and joint disorders,
and low back syndrome is probably the most common
cause of distress and disability in the elderly, affecting
25% to 50% of community-dwelling older adults and,
similar to cancer pain, consistently undertreated.17 These
data suggest that the time before death among elderly
persons is often characterized by significant physical dis-
tress that is neither identified nor properly treated.

Impact of Serious Illness on 
Patients and Families

Aside from pain and other sources of physical distress,
the key characteristic that distinguishes the dying process
in the elderly from that experienced by younger groups
is the nearly universal occurrence of long periods of func-
tional dependency and need for family caregivers in the
last months to years of life. SUPPORT, focusing on a
younger age cohort, found that 55% of patients had 
persistent and serious family caregiving needs during the
course of a terminal illness,18 a figure that rises exponen-
tially with increasing age. Estimates based on 1996 data
suggest that more than 25 million Americans deliver care
to a seriously ill relative at home, on average about 18 h
per week. Assuming a conservative hourly rate of $8 for



such services, this amounts to $194 billion in uncompen-
sated care annually.19

Although the vast majority of caregiving is done by
unpaid family members (transportation, homemaker
services, personal care, and more skilled nursing care),
paid care supplements or provides the sole source of care
for 15% to 20% of patients, especially among poor
elderly women living alone. Most family caregiving is
provided by women (spouses and adult daughters and
daughters-in-law), placing significant strains on the phys-
ical, emotional, and socioeconomic status of the care-
givers.20 More than 87% of caregivers say they need more
help with transportation (62%), homemaking (55%),
nursing (28%), and personal care (26%) for the patient.
Caregiving in itself is a risk factor for death, major
depression, and associated comorbidities.21 Those ill and
dependent patients without family caregivers, or those
whose caregivers can no longer provide or afford needed
services, are placed in nursing homes where 20% of the
population over age 85 resides.22,23 Thus, the dying process
in the oldest old is characterized by a high prevalence of
untreated pain and other symptoms due to chronic con-
ditions, associated with progressive functional depend-
ency, unpredictable disease course, and extensive family
caregiver needs.

Mismatch Between Our Health 
Care “System” and the Needs

The current payment system is poorly matched to the
needs of the chronically ill and dying elderly. Medicare
fee-for-service promotes use of procedure-based pay-
ments, hospitalization, and associated specialization and
discontinuity of care. Capitated managed care systems
attempt to avoid seriously ill or dying patients with high-
intensity service needs, focusing instead on healthier,
lower-cost patient populations. The Medicare hospice
benefit was designed for patients with cancer and pre-
dictably short (less than 6-month) life spans who are
willing to give up efforts to prolong life and whose 
families can provide for the majority of their care needs
at home. None of these payment systems addresses the
long-term care needs (whether at home or in a nursing
home) of chronically ill and functionally dependent indi-
viduals whose prognosis is uncertain and whose medical
care usually requires simultaneous efforts to prolong life,
palliate symptoms, and provide support for functional
dependency. Neither paid personal care services at home
nor nursing home costs for the functionally dependent
elderly are covered by Medicare, but instead are paid 
for approximately equally from out-of-pocket and from
Medicaid budgetary sources originally intended to
provide care for the indigent. Even in nursing homes,
standards of care focus on improvement of function and

maintenance of weight and nutritional status, and evi-
dence of the decline that accompanies the dying process
is typically regarded as a measure of substandard care.
Thus, a death in a nursing home is often viewed as evi-
dence, particularly by state regulators, of poor care rather
than an expected outcome for a frail, chronically ill older
person. Similarly, quality indicators required in long-term
care settings fail to either assess or reward appropriate
attention to palliative measures, including relief of 
symptoms, spiritual care, and promotion of continuity
with concomitant avoidance of brink-of-death emergency
room and hospitals.24

Good News and Bad News

Because of unprecedented improvements in maternal
and infant mortality and successes in the control, if not
cure, of common chronic diseases, most people who die
in the United States are old and frail. They die of chronic,
progressive illnesses (such as end-stage heart and lung
disease, cancer, stroke, and dementia) with unpredictable
clinical courses and prognoses. They have unrecognized
and untreated symptoms and an extremely high preva-
lence of functional dependency and associated family
caregiver burden. Current reimbursement systems are
unresponsive to this patient population and their fami-
lies, failing to provide primary care with continuity,
support for family caregivers, and home care services, and
instead promoting fragmented specialized care tied to
procedures and hospitals for lack of any other coherent
alternative financing mechanism. This phenomenon has
prompted widespread calls25,26 for change and reorgani-
zation that would ensure accountability for outcomes,
processes, and costs of care for the growing population of
frail, functionally dependent, and chronically ill elderly in
their last phase of life.27

Because care for a dying person typically includes 
preventive, life-prolonging, rehabilitative, and palliative
measures in varying proportion and intensity based upon
the individual patient’s needs and preferences, any new
model of care must be responsive to this range of service
requirements. For example, an 88-year-old woman with
congestive heart failure and deconditioning after 
hospitalization for pneumonia typically requires life-
prolonging measures (treatment of heart failure, oxygen,
and antibiotics), preventive measures (annual influenza
vaccination), rehabilitation (home physical therapy to
restore independent bed-to-chair mobility), and palliative
care (advance care planning, appointment of a health care
proxy, treatment of depression, diuretics, oxygen, and low-
dose opiates for dyspnea). Because her daughter works
during the day, this woman also needs a 12-hour-a-day
home health aide because she is unable to care for herself
independently. Thus, the model of care needed provides
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simultaneous life-prolonging, palliative, and personal care
(in this patient they are nearly one and the same) and,
given the difficulty of prognosticating time of death in
heart failure, will have to continue to do so for the remain-
der of the patient’s life. This so-called mixed management
model of care for the frail elderly has been tried in the
PACE Demonstrations,28 a capitated Medicare waiver
program of full-service primary care for the elderly focus-
ing on continuity, avoidance of hospitalization, and bring-
ing needed services to the patient.

Another promising model, developed by Joanne Lynn
and colleagues, is undergoing pilot evaluation in a chron-
ically ill veterans’ population with lung and heart disease.
The MediCaring model will (1) define eligibility in terms
of chronic disease severity (e.g., congestive heart failure
with an ejection fraction of less than 30% and two hospi-
talizations in the last year), not by predicted time of death;
(2) provide services that span the range of patient and
family needs through use of interdisciplinary teams, con-
sistent primary care providers across all care settings, and
delivery of as much care as possible in the home setting,
whether the focus be on life prolongation, palliation,
rehabilitation, or, as is typical, all three; and (3) organize
payment through a Medicare waiver combination of 
capitation (for team services, equipment) and fee-for-
service or salary for participating physicians.25–27

Substantial change using approaches such as these will
be necessary if the health care system is to bear any rela-
tionship to the needs of the patients seeking care: patients
who are predominantly old and chronically ill and in
urgent need of help truly fitted to their needs. Although
the problem is daunting, the increase in attention to
medical education, research, and clinical service delivery
for patients near the end of life are indicators that the
recognition necessary to begin the process of change has
occurred. The next steps, testing new models and seeing
what works, will define the new structure of health care
services for future generations.

A century ago, virtually everyone died at home, sur-
rounded by family and cared for by physicians whose
primary role was the relief of suffering, whereas today the
majority of Americans die within hospitals and nursing
homes, surrounded by medical technology and physicians
who believe there is nothing else that they can offer.
Although the past 100 years have seen tremendous
advances in the treatment of disease such that previously
fatal illnesses (e.g., diabetes, congestive heart failure)
have become chronic conditions, this progress has come
at some substantial cost. We have transformed the culture
of the dying process from an accepted part of life’s 
experience to an unfamiliar and much-feared event. The
majority of Americans have never witnessed a loved one
die (a common experience at the turn of the century) and
physicians are ill trained, ill equipped, and uncomfortable
taking responsibility for the care of dying patients. It is

clear that the time has come to restore the balance so that
“relief of suffering and cure of disease are seen as twin
obligations of a medical profession that is truly dedicated
to the care of the sick.”29

A New Section

This edition of Geriatric Medicine introduces a new
section on palliative care. Palliative care is interdis-
ciplinary medical care focused on the relief of suffering
and achievement of the best possible quality of life for
patients and for their family caregivers. It involves formal
symptom assessment and treatment; aid with decision
making and establishing goals of care; practical and moral
support for patients and their family caregivers; mobi-
lization of community supports and resources to assure a
secure and safe living environment; and collaborative
models of care (hospital, home, nursing home, hospice)
for persons living with serious, complex, and eventually
terminal illnesses.

These fundamentals bear a strong resemblance to the
core precepts of geriatric medicine, and while it is true
that not all older people suffer from multiple complex
chronic illnesses that will ultimately lead to their death,
most do, and all eventually will. As a result of the suc-
cesses of modern medical care, dying and death is now a
geriatric phenomenon—therefore, sophisticated man-
agement for patients and families entering this stage of
their lives is the province of the geriatrician as well as all
primary treating physicians. In this new section are chap-
ters on practical approaches to communicating with older
adults about prognosis, about the likelihood of death, and
about patient preferences for how to use their remaining
time; on management of diverse sources of suffering in
older adults, including distress associated with transfer
from home to a nursing home, with being dependent on
others, and with being confused; on palliative approaches
to caring for persons with dementia at all stages of the
illness and regardless of how long the patient may have
to live; and on the importance of the value of achieving
a peaceful death and why physicians should care about
and know how to help their patients ensure it. We hope
our readers find these chapters useful as they accompany
their patients and their families through one of the most
difficult and important stages of late life.
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25
Doctor–Patient Communication Issues
James A. Tulsky

ognized and addressed. Second, the communication itself
may be therapeutic. Simply telling one’s story may
improve objective health outcomes.25

General Rules of Good
Communication

Whether one is explaining the implications of hyper-
tension or talking about impending death, the physician
must adhere to basic principles of good communication.
The primary difference between these communication
tasks is the meaning of the conversation to the patient
and the attendant level of emotional significance. When
the situation is more likely to make the patient feel
vulnerable, one should focus extra attention on the 
task.

Considerable data exist from the medical and psy-
chologic literature to support certain general skills.
For example, more accurate assessment of anxiety and
depression is associated with good eye contact, clarify-
ing of disclosures, responsiveness to cues of emotional
distress, supportive comments, and explicit questions
about psychologic content.26 Disclosure of concerns is
promoted by open-ended questions, focusing on psycho-
logic aspects of illness, summarizing, educated guesses,
and demonstrations of empathy. Likewise, disclosure 
is inhibited by closed-ended or leading questions, focus-
ing on physical aspects of illness and offering of advice
and premature reassurance.27 Furthermore, short de-
monstrations of empathy can reduce patient anxiety.28

Training programs that emphasize these sorts of skills
have been able to demonstrate improvement in phy-
sician communication behaviors and decreased patient
distress.23,29,30

The following sections identify and elaborate on
general skills that are useful in all encounters with elderly
patients. Practical advice for specific situations that arise
in geriatric and palliative care follows.

Why Worry About Communication?

Whether patient suffering is caused by pain, nausea,
unwanted medical intervention, or spiritual crisis, the
common pathway to treatment is through a provider who
is able to elicit these concerns and is equipped to address
them. In patients with cancer, the number and severity of
unresolved concerns has been shown to predict high
levels of emotional distress and future anxiety and
depression.1–3 Eliciting concerns requires skillful commu-
nication with the patient. Unfortunately, physicians and
nurses tend to underestimate patients’ concerns.4 Even in
a hospice setting, one study revealed that only 40% of
concerns were elicited.5 As elderly patients are less likely
than younger patients to be proactive in the medical
encounter, clinicians working with these patients must 
be particularly vigilant to elicit concerns and promote
patient-centered care.6

A central goal of palliative care is to meet the disparate
needs of patients and families. Everyone defines a good
death differently.7 Good communication is indispensable
to uncovering these needs through empathic exploration
and individually negotiated goals of care. Among the fre-
quently articulated goals of patients at the end of life is
the use or avoidance of particular medical treatments.
Although patients generally wish to discuss even these
most difficult issues, such discussions occur infrequently
and late.8–11 When they occur, the quality of communica-
tion has been found to be lacking.12–18 Good communi-
cation is necessary to meeting patients’ needs and to
achieving good deaths.

Finally, considerable evidence suggests that improved
physician–patient communication correlates with im-
proved health outcomes, patient satisfaction, and emo-
tional well-being.19–23 In fact, primary care patients are
more satisfied with their physicians if they discuss
advance care planning.24 The mechanisms for this impact
are likely twofold. First, improved communication
increases the likelihood that patient’s needs will be rec-
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Advance Preparation

A little effort spent on advance preparation can have 
a tremendous impact on the quality of the encounter 
with the elderly patient. Whenever possible, important
medical information, particularly bad or sad news,
should be delivered during a scheduled meeting. This
plan allows patients to prepare themselves for the type
of information they will hear and to ensure that appro-
priate family members or friends are present. It also
allows the physician to allocate the necessary time to the
encounter.

Communication best occurs face to face, particularly
with elderly patients. Telephones accentuate physical
communication difficulties, such as hearing loss and
speech problems. There is no opportunity to employ the
benefits of nonverbal communication. And, if the topic 
is emotionally threatening, it is more difficult to assess
and ensure the patient’s safety at the other end of the
telephone.

If one is anticipating an emotionally charged conver-
sation with a patient, as when expecting results of a
biopsy of a suspicious lesion, it is best to schedule an
office visit. Frequently, however, the physician is caught
off guard, and unexpectedly discovers a bad result. In
such cases, it is still best to try and schedule a time to
discuss the results face to face. For example, one can call
the patient and say, “I have received the results of your
blood tests, and I would like to discuss these results with
you in person. Can you come in tomorrow at lunchtime?”
Most patients will understand that all is not well,
however, will not ask further questions, and will come in
for the visit where everything can be discussed. In effect,
they have received a “warning shot” about the bad news
and have begun to prepare themselves. Some patients,
however, will respond by requesting to know the facts—
“Is it cancer?” Even though it may seem evasive, it is
worth trying to avoid delivering the news, even at this
point, with a statement such as, “I can imagine that you
are concerned about the results, and I will answer all your
questions. There are a number of things we need to talk
about, and I think I can help you better if we speak face
to face.” If the patient continues to insist on hearing the
information, then one is obliged to answer directly,
employing all the appropriate skills for delivering bad
news. In such a case, it is valuable to inquire directly
about the patient’s support at home and their immediate
plan of action.

One also needs to approach all such conversations
prepared with basic medical information and anticipat-
ing the most likely questions regarding treatment options,
prognosis, and resources for support and guidance.
Finally, to the extent possible, such conversations are 
best held when both the physician and patient are well
rested.

Sensory Issues and Control of 
the Environment

When speaking with older adults, choose a quiet, private
room with good lighting to enhance the patient’s ability
to comprehend. The physician should sit at eye level 
and within reach of the patient. If possible, one’s pager
or cellular phone should be turned off, or at least on 
a quiet mode, and one should avoid interruptions. As
presbycussis first affects higher sound frequencies, it is
helpful to speak slowly in a clear, loud, low voice.31 If
patients wear hearing assistive devices, these devices
should be in place.

Increasingly, we encounter non–English-speaking
patients. One absolutely must employ the assistance of 
an interpreter in such settings. However, it is equally
important to avoid using family members as interpreters.
Not only does this run the risk of faulty translation or
reinterpretation of the physician’s statements, but it 
also places family members in the uncomfortable 
position of being both the physician’s and patient’s
spokesperson. The common practice of using bilingual
young children as translators is particularly problematic.
Most hospitals and health care facilities in regions with
high numbers of immigrants employ professional trans-
lators or maintain lists of language skills among facility
staff members.

The Role of Affect in Communication

Most difficulties in communication are the result of
inattention to affect. Affect refers to the feelings and
emotions associated with the content of the conversation.
Feelings such as anger, guilt, frustration, sadness, and 
fear modify our ability to hear, to communicate, and to
make decisions. For example, after hearing bad news,
most patients are so overwhelmed emotionally that they
are unable to comprehend very much about the details
of the illness or a treatment plan.32,33 Conversations
between doctors and patients often transpire only in the
cognitive realm. Emotion is frequently not acknowledged
or handled directly, and physicians miss opportunities 
to do so.34,35 Consider the following conversations obser-
ved in a study of empathic communication and missed
opportunities36:

MD: Does anybody in your family have breast cancer?
PT: No.
MD: No?
PT: . . . After I had my hysterectomy. I was taking

estrogen, right?
MD: Yeah?
PT: You know how your breasts get real hard and

everything? You know how you get sorta scared?
MD: How long were you on the estrogen?



PT: Oh, maybe about 6 months.
MD: Yeah, what, how, when were you, when did you

have the, uh, hysterectomy?

In this exchange, the doctor ignores the patient’s fears
and proceeds with factual questions. Not only is this
patient unlikely to feel supported, but she may also fail
to give detailed information about her symptoms and
hinder treatment. In contrast, in the following conversa-
tion, the physician recognizes the patient’s expression of
affect and delivers an empathic response. This is likely to
continue the conversation in the realm of the emotions
and leave the patient feeling supported.

MD: How do you feel about the cancer—about the
possibility of it coming back?

PT: Well, it bothers me sometimes, but I don’t dwell 
on it. But I’m not as cheerful about it as I was when
I first had it. I just had very good feelings that
everything was going to be all right, you know. But
now I dread another operation.

MD: You seem a little upset; you seem a little teary-eyed
talking about it.

It is important, as well, to be attentive to the physician’s
affect. When caring for dying patients, physicians are
likely to experience many emotions; these include guilt
(“If only I’d convinced him to get that screening
colonoscopy”), impotence (“There’s nothing I can do for
her”), failure (“I messed up, I’m a bad doctor”), loss
(“I’m really going to miss this person”), resentment
(“This patient is going to keep me in the hospital all
night”), and fear (“I know they’re gonna sue me”).37

Such feelings are normal and common. However, they
can affect one’s ability to interact successfully with the
patient. For example, feelings of failure may motivate one
to avoid the patient, while feelings of loss may make dis-
cussions about dying too difficult. The first step toward
managing such feelings is to acknowledge that they exist.
The next step is to discuss them with colleagues or con-
fidants. In most cases, however, patients do not benefit
from hearing such thoughts. When considering sharing
such feelings with a patient, a good rule of thumb is to
ask oneself, “Am I doing this for me or for the patient?”
If the answer is truly the latter, then it may be appropri-
ate to share.

Emotion-Handling Skills

One barrier to eliciting patient affect is the fear of being
unable to manage the patient’s emotional response. This
section describes an approach to handling emotions that
is also likely to further elicit the sorts of concerns
described earlier. The primary goal of emotion handling
is to convey a sense of empathy. Empathy is the sense
that “I could be you” and is what patients are usually

feeling when they comment about a physician that really
cared for them.38 Robert Smith has created a useful
mnemonic to recall four basic techniques to use when
confronted by patient emotions: NURS (Name, Under-
stand, Respect and Support).39 This discussion adds a final
“E” for Explore (Table 25.1).

Naming the emotion serves to acknowledge the feeling
and to demonstrate that it is a legitimate area for discus-
sion. Statements such as “that seems sad for you” can
serve this purpose well, although one needs to be care-
ful not to inappropriately label the patient. Therefore,
naming is often best done in a quizzical fashion that does
not presuppose the emotion (e.g., “Many people would
feel angry if that happened to them. I wonder if you ever
feel that way?”).

Expressing a sense of understanding normalizes the
patient’s emotion and conveys empathy. However,
expressing understanding must be done cautiously to
prevent a response such as,“How can you possibly under-
stand what I’m going through—have you ever had a
stroke?” A typical statement might be, “Although I’ve
never shared your experience, I do understand that this
has been a really hard time for you.”

Respect reminds us to praise patients and families for
what they are doing and how they are managing with a
difficult situation. Offering respect defuses defensiveness
and makes people feel good about themselves and more
capable of handling the future. A useful statement might
be, “I am so impressed with how you’ve continued to
provide excellent care for your mother as her dementia
has progressed.”

Support is essential to helping people in distress not
feel alone. Simple statements, such as “I will be there with
you throughout this illness,” can be tremendously com-
forting. Health care providers ought not feel the entire
support burden on their shoulders—support offered can
include other members of a team. For example, “We will
send a nurse to your home to check in on you in a couple
of days, and if you’d like, I could ask the chaplain to pay
you a visit.”

Finally, patients will frequently make statements that
deserve further exploration. For example, a patient may
say, “After you gave me the results of the test, I thought
that this is gonna be it.” A simple response, such as “Tell
me more,” may help reveal the patient’s fears and
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Table 25.1. NURSE-ing an emotion.

Name the emotion
Understand the emotion
Respect or praise the patient
Support the patient
Explore what underlies the emotion

Source: Fischer GS, Tulsky JA, Arnold RM. Communicating a poor
prognosis. In: Portenoy RK, Bruera E, eds. Topics in Palliative Care, vol.
4. New York: Oxford University Press; 2000,41 with permission.
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concerns about cancer that will be helpful in planning
future treatment.

Communicating Bad News

Communicating bad news draws upon the skills discussed
previously. Many protocols exist for the delivery of bad
news; however, the behaviors tend to be grouped into
several key domains that include preparation, content 
of message, dealing with patient responses, and ending
the encounter (Tab1e 25.2).40,41 The primary elements of
preparation (getting the setting right, getting needed
information) have already been addressed.

Content of Message

Knowledge of what the patient already knows or believes
is extremely valuable to have before revealing bad news to
a patient.41 This understanding allows the physician to
begin their explanation from the patient’s perspective,
aligning oneself with the patient and making communi-
cation more efficient and effective. The time that a test 
is ordered is a good time to assess this. One might ask,
“Is there anything that you are particularly concerned
about?”If the patient mentions a serious illness that might
be present, the physician can follow up by asking what the

patient’s specific fears and concerns are. Consider, for
example, an elderly woman with a breast mass. Her doctor
is concerned that it might be breast cancer. Here is how the
physician might approach the patient41:

MD: Is there anything that you are particularly worried
that this might be?

PT: I guess anyone would be scared that it is cancer.
MD: I’m afraid that it might be cancer. There are other

things that it might be too, however. That’s why 
we are going to do the biopsy—to find out. What
worries you most about cancer?

PT: My mother died of colon cancer. She suffered
terribly with it. In the end, she was so weak and thin
. . . she had to “do her business” in a bag—you
know? And she always seemed to be in pain . . .

At the end of this exchange, note how the physician
begins to find out what the patient’s fears are in an effort
to anticipate the patient’s reactions to the news if the test
result does turn out to be bad.

When prepared to deliver the content of the message,
the physician should begin by firing a brief “warning
shot” and then stating the news in clear and direct terms.
One should avoid spending any time “beating around the
bush” before sharing the news. For example:

MD: We have the test results back, and I’m afraid they
don’t look good.

PT: Oh no,what is it?
MD: The biopsy shows you have cancer.

Perhaps most important is what follows this exchange.
The clinician should remain silent and allow the patient
an opportunity for the news to sink in. One can strike an
empathic stance, maintain comfortable eye contact, and
perhaps use a nonverbal gesture, such as reaching out and
touching the patient’s hand. However, silence is impera-
tive to allow the patient an opportunity to process the
information, formulate a response. and experience his or
her emotions. The clinician who feels uncomfortable
during this silent phase needs to appreciate that the dis-
comfort is rarely shared by the patient, who is engrossed
in thought about the meaning of the news and thoughts
about the future. Furthermore, very little that is said by
the physician at this time will be remembered by the
patient, so it is best not to say it at all. If the patient makes
no verbal response after perhaps 2 minutes, it can be
useful to check in: “I just told you some pretty serious
news. Do you feel comfortable sharing your thoughts
about this?”

Dealing with the Response

The remainder of the conversation should be spent pri-
marily dealing with the patient’s response, including using
the NURSE skills to legitimize and empathize with the

Table 25.2. Key elements of delivering bad news.

Preparation
Find out what patient knows and believes
Find out what patient wants to know
Suggest a supportive person accompany the patient
Learn about the patient’s condition
Arrange the encounter in a private place with enough time

Content
Get to the point quickly
Fire “warning shot” (example: “I have bad news”)
State the news clearly, simply, and sensitively
Allow silence
Avoid false reassurance
Make truthful, hopeful statements
Provide information in small chunks

Handle patient’s reactions
Inquire about meaning of the condition for the patient
NURSE (Name, Understand, Respect, Support, Explore) expressed 

emotions
Assure continued support

Wrap-up
Set up a meeting within the next few days
Offer to talk to relatives/friends
Suggest that patients write down questions
Provide a written appointment and contact information and how to 

be reached in emergencies
Assess suicidality

Source: Fischer GS, Tulsky JA, Arnold RM. Communicating a poor
prognosis. In: Portenoy RK, Bruera E, eds. Topics in Palliative Care, vol.
4. New York: Oxford University Press; 2000,41 with permission.



patient’s experience. It is also important to explore the
meaning the news has for the patient and to achieve a
shared understanding of the disease and its implications.
For example:

MD: What is most troubling to you about having cancer?
PT: It’s a death sentence—my mother died from 

cancer; my brother died from cancer. I guess it’s my
turn now.

MD: Given your experience, I can see how this is really
scary for you. And cancer can be very serious.
However, in your case, there are a lot of treatment
options, and you have a good chance of surviving
with this disease.

PT: So this won’t kill me?
MD: I certainly hope not. And I’ll be there with you

every step of the way fighting this illness.

The preponderance of literature stresses the importance
of maintaining hope while remaining truthful.40 Hopeful
messages need to be tailored to patients’ specific con-
cerns, particularly addressing patient misconceptions 
and fears. Once patients’ concerns have been explored,
patients can be reassured more effectively.When effective
treatment is available, this fact should be explained. When
the treatment options are poor, hope may be found by
alleviating patients’ worst fears. Doctors may reassure
patients that they will not be abandoned during their
illness, that the doctor will remain available if things 
get worse, that everything will be done to maintain the
patient’s comfort, and that they will continue to watch for
new treatment developments.42 Often people find hope
and strength from their religious or spiritual beliefs, from
having their individuality respected, from meaningful
relationships with others, and from finding meaning in
their lives.43 Exploring these with the patient over time
may help to foster realistic hope. Although physicians
may have a desire to make an overly reassuring statement
to the patient right after revealing the diagnosis, hopeful
statements that are truthful and that are made after taking
the time to explore the patient’s concerns first are more
likely to be accepted by the patient.44 One can offer a real-
istic sense of hope, whether biomedical (“We’ll keep our
eyes open for new treatments and discuss them as they
become available”) or psychosocial (“I look forward to
talking with you more about how we can help you live
every day as fully as possible, despite this illness”).

Patients may have specific questions about further
tests, treatment options, and prognosis. It is important to
respond to these seriously. However, many patients suffer
comprehension difficulties in such emotionally challeng-
ing situations. Give simple, focused bits of information,
use nonvague language that patients can understand,
carefully observe the patient’s verbal and nonverbal re-
actions to what you say, and most importantly, avoid
information-packed speeches.

Ending the Encounter

The clinician must end the encounter in a way that leaves
the patient feeling supported and with some sense of
hope. Support can be provided through meeting patients’
immediate health needs and risks. One must treat pain
and palliate other symptoms. Patients should be asked
how they plan to cope with the news, and if their response
raises any concerns about suicide, this should be asked
about directly and addressed. One should try to minimize
aloneness through statements of nonabandonment and
referral to other resources, such as support groups, coun-
selors, or pastoral care.

Last, one should provide a specific follow-up plan: “I’d
like to you to keep a list of questions so I can answer
them for you on our next visit this Tuesday. We’ll talk
about all your options again at that time . . . Okay? And
please feel free to call me.” A legibly written phone
number and date and time for the next appointment will
provide concrete evidence of the ongoing connection to
the physician and help a distressed patient to remember
the plan. The physician needs to remember that the goal
of this conversation is not to leave a happy patient. That
is rarely possible (or even desirable) after delivering bad
news. Instead, one hopes to leave a patient who feels
supported and cared for and who can look forward to a
specific plan of action.

Advance Care Planning

Discussions about advance care planning encompass
many goals. These aims include preparing for death and
dying, exercising control, relieving burdens placed on
loved ones, helping patients make decisions consistent
with their values, and leaving patients feeling supported
and understood.45 Unfortunately, frequently many of
these goals are not met. Audiotape studies of actual dis-
cussions about advance care planning demonstrate that
information is frequently presented in ways that may not
be understood by patients, uncertainty is addressed insuf-
ficiently, empathic opportunities are missed, and the
scenarios and treatments discussed do not reflect the
most challenging situations confronted in real medical
settings.15,16 These data are not surprising. Patients strug-
gle to understand the issues underlying hypothetical
future treatment decisions while confronting the emo-
tional impact of discussing their own mortality. Clinicians
must respond to patients’ cognitive and affective de-
mands, yet few providers receive formal training in such
communication.46,47

The first step in preparing to discuss advance care plans
is deciding on the appropriate goals for the discussion.48

What one hopes to accomplish will vary depending on 
the clinical situation.49 Advance care planning includes
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many different tasks: informing the patient, eliciting 
preferences, identifying a surrogate decision maker,
and providing emotional support. Frequently, one cannot
accomplish all this in one conversation, and focusing on
the goals of the discussion allows the physician to tailor
the encounter. Advance care planning is completed as a
process over time that allows patients and providers an
opportunity for thoughtful reflection and interaction with
others.

For a healthy, older patient, physicians might establish
whom the patient would like to appoint as a health care
surrogate. They might ask whether the patient already has
a written advance directive and explore the patients’
thoughts about dying and the general views about life-sus-
taining treatments. For an elderly patient with a serious
chronic illness, the doctor might also discuss the patient’s
attitudes about specific interventions that are likely to
occur. For example, the physician might ask about atti-
tudes toward mechanical ventilation in a patient with
severe chronic obstructive pulmonary disease (COPD).
Finally, if the illness has progressed to the point where it
seems that the patient will soon die, the doctor will shift
the focus from future treatment in hypothetical scenarios
to establishing what the goals should be for care provided
in the present. In all cases, advance care planning can help
patients prepare for death, discuss their values with their
loved ones, and achieve a sense of control.45 It can help
build trust between doctors and their patients, so that
when difficult treatment decisions arise, doctors, patients,
and their loved ones can communicate openly and
achieve resolution.

Despite considerable recent attention to the issue of
advance care planning, advance directive discussions and
completion rates remain low. Doctors may be uncom-
fortable discussing death because it evokes feelings of
their own impotence and it calls to mind their own mor-
tality. Doctors may also be concerned that the discussion
will shock or trouble their patients.

Nevertheless, ample data demonstrate that many
patients want to have discussions about advance direc-
tives with their physicians,10,50 that they believe these dis-
cussions should occur before the onset of serious illness,
and that they believe that physicians ought to initiate the
discussions.11,51 Most patients are not overly disturbed by
these discussions and may actually have a positive emo-
tional response to them because of increased sense of
control.10,52 Although some may have negative feelings of
anxiety or sadness, patients who experience these emo-
tions still want to discuss advance care plans.

Initiating the Conversation

There are a number of ways to begin the discussion.48

Often physicians can relate the topic to a recent serious
illness. For example, if the patient had been previously

hospitalized for COPD, the doctor may begin an advance
directive discussion this way:

MD: How have you been doing since you were dis-
charged from the hospital?

PT: Pretty well. The breathing is pretty much back to
normal . . . you know.

MD: Good. You know, I was pretty worried about you
when the medics brought you to the ER.

PT: So was I. I was never that bad before. I really felt
like I was suffocating.

MD: That sounds like it must have been awful.
PT: Yeah.
MD: Well, I realized that you and I have never had a

chance to talk about what we should do if you were
sicker, say so sick that you couldn’t tell me what you
wanted, and we had to do things like put you on a
breathing machine . . .

Another way to begin is to ask about experiences with
relatives or friends who have died. Elderly patients are
no strangers to death. They have been to many funerals
of family members and friends. They are likely to have
observed serious illness closely and perhaps have had
loved ones in some of the situations that the physician is
describing. They are likely to have much information and
misinformation about end-of-life care, and are likely to
have thought about their own deaths. Opening a discus-
sion in this manner can naturally lead to a discussion
about how decisions were made and what the patient
thought of that particular death. This will provide valu-
able insights into the patient’s own values. Finally, when
there is no such event to tie the discussion to, doctors can
simply note that they discuss the topic with all their
patients. One can reassure patients, when true, that one
is not bringing the topic up because one believes that the
patient’s death is imminent or because the physician has
information about the patient’s condition that is not
being shared.

Providing Information

Patients must have adequate information to make
informed decisions. It helps to start by asking patients
what they understand about their medical illness. (“Tell
me what your understanding so far is of your illness. What
have your other doctors told you?”) If the patient’s con-
dition is more serious than he or she realizes, then the
physician will need to shift focus. The physician will want
to put off discussing advance care plan, focusing the dis-
cussion instead on explaining to the patient the serious-
ness of their condition.

Studies indicate that patients are more interested in
what the expected health outcome will be than in details
about the interventions themselves.53,54 (“Many patients
tell me they would not want their lives medically pro-



longed if they could not expect to recover to a point
where they could recognize and interact with loved ones.
Others say they want everything possible done to
lengthen their life, no matter what. Which kind of person
are you?”) Furthermore, when elderly patients are pro-
vided with evidence-based outcome data about the prog-
nosis after requiring CPR, they change their preferences
for the intervention.55,56 The primary reason for patients
to consider withholding treatments is to avoid an
outcome judged by them to be worse than death.57 The
other reason is that the burden of the treatment, on them-
selves or their loved ones, outweighs the potential
benefit. Therefore, patients should achieve an under-
standing of the impact of common life-sustaining inter-
ventions on one’s quality of life. In contrast, vivid
descriptions of the nature of the treatments themselves
(e.g., intubation, cardioversion, ICU care) may alarm
patients but be less helpful.

Eliciting Preferences

Patients state preferences after learning about potential
options and evaluating these in light of their personal
values. Values refer to deeply held beliefs, such as a desire
for personal independence or the importance of a reli-
gious practice. By exploring patients’ values and goals,
clinicians can help them clarify their specific preferences.
Sometimes one can ask explicitly about such values (e.g.,
“What makes life worth living for you?”). Alternatively,
values may be elicited in the process of asking about spe-
cific treatment preferences. For example, after a patient
makes a statement about end-of-life care (e.g., “I’d never
want to be on one of those machines.”), the clinician may
respond by simply asking, “Why?” The answer to this
question (e.g., “Because I never want to be a burden on
my family or society”) may uncover a patient’s core
values that will impact greatly on treatment decisions.

Identifying what conditions the patient would find un-
acceptable can also help clarify a patient’s preferences.
A useful question is, “Can you imagine any situations in
which life would not be worth living?”58 Typically,
patients mention persistent vegetative state or similar
dire scenarios. This question can be followed by asking
what the patient would be willing to forgo to avoid such
states.

For many patients, dealing with uncertainty comprises
the most difficult aspect of decision making. When
doctors ask patients if they would want a particular treat-
ment, like a ventilator, patients will often state that the
treatment should be provided “if it will help me, but if it
won’t help me, don’t do it.” Statements like this ignore
the reality that physicians are often uncertain about the
outcome. Everyone responds to uncertainty differently,
and the patient’s approach to this issue should be dis-
cussed explicitly as well. For example, one may ask,

“What if we are not sure whether we will be able to get
you off the breathing machine?” Depending on the
patient’s answer to this question, the doctor can explore
what the chance of success needs to be to pursue aggres-
sive treatment. Some patients will state that any possi-
bility of recovery is worth pursuing, whereas others will
refuse curative treatment when the likelihood of recov-
ery drops below a particular threshhold.59 Some patients
are comfortable using numbers talking about probabili-
ties, others are less quantitatively facile.60–62 The patient’s
preferences should dictate the extent to which numbers
are used in this discussion. Many patients will be satisfied
leaving it to the judgment of the physician and family
members, with only general instructions. The option of 
a time-limited treatment trial is also a useful way to
provide reasonable alternatives and clarity in the face of
uncertainty.

It is impossible to elicit meaningful preferences for
every intervention in every possible situation. By focus-
ing on a patient’s values and goals, the physician can then
help the patient make decisions about future or current
treatments that are consistent with those goals. Discus-
sions should move back and forth from preferences to
reasons and values to information and back again, ensur-
ing that the patient understands the implications of their
stated preferences and that the doctor understands the
patients’ values. In this way, when the physician is faced
with an unanticipated clinical situation, he or she can use
the patient’s stated values and goals to help determine
the appropriate course of action. In such discussions, it 
is frequently worthwhile to inquire specifically about
some controversial treatments such as artificial nutrition
and hydration; this is particularly true in states that
require the patient’s specific directive to withhold these
treatments.

Patients and physicians often use vague terms that
ought to be avoided. For example, a statement that a
treatment should be continued so long as “quality of 
life is good” begs further clarification. How does the
patient (or the surrogate or the physician) define a good
quality of life? In fact, it is always important to ensure
that the patient and physician have a shared understand-
ing of the conversation and its implications. Similarly,
medical jargon should be avoided, one should always
define technical terms, and patients must be encouraged
to ask questions.

Choosing Surrogate Decision Makers

Identifying who is to act as the patient’s health care 
proxy may be the most important outcome of a conver-
sation about advance care planning. Does the patient
wish this to be a single individual or an entire family?
Given the literature demonstrating poor concordance
between patient preferences and surrogate perceptions
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of those preferences, the clinician would be wise to stress
the need for the patient to communicate with the selected
proxy decision maker.63 Patients should also be asked
how much leeway their proxies should have in decision
making.64 Should proxies adhere strictly to patients’
stated preferences, or should they have more flexibility
when making actual decisions?

These discussions can be emotionally difficult, even
when they are welcome. It is important to draw upon the
emotion-handling skills described earlier and to acknowl-
edge the patient’s feelings of sadness, fear, or anger when
they arise and to validate those feelings by stating your
understanding of their reaction. The physician can admit
that the discussion can be difficult and support the patient
by stating how helpful he or she has been in helping to
understand his or her preferences. Another way doctors
can provide support to the patient is to assure the patient
that they will do whatever they can to meet their goals
(such as comfort) and to articulate what some of those
things might be. In this way, doctors can assure patients
that they will continue to care for them, even if they 
are in a condition in which they would not want life-
sustaining treatment.

Communicating about the Transition

It is possible that the greatest communication challenges
face physicians and patients as they discuss progression 
of disease, the transition from a primary focus on life-
prolonging therapy to a primary focus on palliation and
the referral for hospice care. Such times of transition
involve the recognition of loss, redefinition of self-concept
and social role, and great emotional stress. Patients are
likely to feel sadness, anger, and denial. Physicians fre-
quently have difficulty with such discussions because they
feel a sense of failure or are worried that patients will feel
abandoned or that they will be overcome in the conversa-
tion by anxiety or despair.41 Furthermore, they may have
their own unresolved issues about mortality or fear the
patient’s anticipated emotional response.

Again, it is useful to identify the goals of these con-
versations, which include eliciting emotional, psycholo-
gic, and spiritual concerns and providing empathic and
practical support. Of course, it is also important to help
patients acknowledge their illness and to make appro-
priate health care decisions, such as enrolling in hospice.
However, conversations should not be dominated by the
physician’s agenda, and patients must be given ample
space to make decisions according to their own timeta-
bles. According to a recent study, patients facing terminal
illness desire a physician who will talk in an honest and
straightforward way, be willing to talk about dying, give
bad news in a sensitive way, listen, encourage questions,
and be sensitive to when they are ready to talk about
death.65 They also wish for physicians to maintain hope

while being truthful. Easier said than done. As a general
rule, it is important for physicians to employ behaviors
that promote the sharing of concerns by patients and 
to avoid behaviors such as reassurance that inhibit such
sharing. Table 25.3 provides useful open-ended questions
with which one can initiate such conversations.

As patients respond to these questions, the physician
should continue to focus on the psychosocial and spiri-
tual aspects of their illness and not allow the biomedical
issues to dominate. It is important to avoid false reassur-
ance.66 A particular form of response that can be
extremely effective at these times is the “wish state-
ment.”67 These are particularly effective in response to
statements that appear to demonstrate significant denial
of the severity of illness. For example:

PT: I’m going to get better. I know that this new
chemotherapy they’re offering at the university will
make the difference.

MD: I wish that there was a treatment that would make
this cancer go away.

PT: You mean that you don’t think it will work.
MD: It’s hard to come to terms with this, but unfortu-

nately I don’t believe it would help you overcome
your cancer.

PT: I was afraid you might say that. What do we do
now?

MD: There’s a lot that we can do. Let’s talk about what
goals are most important for you right now.

The wish statement allows the doctor to demonstrate
empathy toward the patient and to align herself with the
patient’s hopes. Yet, at the same time it implicitly conveys
the message that certain goals are unrealistic. In this way,
the physician can address the patient’s denial without
losing the therapeutic alliance.

Dreaded Questions

Finally, it is useful to consider several of the questions
that many physicians find most difficult to answer. Re-
sponding to such questions draws upon the many skills

Table 25.3. Open-ended questions to initiate conversations
about dying.

“What concerns you most about your illness?”
“How is treatment going for you (your family)?”
“As you think about your illness, what is the best and the worst that 

might happen?”
“What has been most difficult about this illness for you?”
“What are your hopes (your expectations, your fears) for the future?”
“As you think about the future, what is most important to you (what 

matters the most to you)?”

Source: Lo B, Quill T, Tulsky J. Discussing palliative care with patients.
Ann Intern Med. 1999;130:744–749, with permission.69



described in this chapter, and it is useful to keep several
additional points in mind.68 Check the reason for the
question (e.g., “Why do you ask that now?”), show inter-
est in the patient’s ideas, and empathize with their con-
cerns. It is also important to be prepared to admit that
you do not know.

Having anticipated replies can be useful, and several
examples follow69:

PT: How long do I have to live?
MD: I wonder if it is frightening not knowing what will

happen next, or when.

This response acknowledges that underlying such a
question is tremendous emotion, most likely fear. It 
will be important for the physician to give a factual
response to this question. However, the patient will not
be prepared to hear this response until the doctor has
addressed their emotional concerns. The suggested
answer above allows patients to speak about their fears
and worries. When the physician needs to use a more
factual response, the following is a way of being honest
while maintaining hope: “On average, a person in your
situation lives 3 to 4 months, but some people have much
less time, and others may live longer. I would take care
of any practical or family matters now that you wish to
have completed before you die but continue to hope that
you are one of the lucky people who gets a bit more
time.”

FM: Does this mean you’re giving up on him?
MD: Absolutely not. But tell me, what do you mean by

giving up?

Suggesting that a patient receive palliative care risks 
conveying a sense of abandonment. Physicians must be
emphatic that palliative care and hospice are active forms
of care that meet patients’ varying goals at the end of life.
However, further exploration of a patient’s or family’s
concerns about abandonment are important to under-
standing their perceptions and attitudes toward care at
the end of life.

PT: Are you telling me that I am going to die?
MD: I wish that were not the case, but it is likely in 

the near future. I am also asking, how would you
want to spend the remaining time if it were 
limited?

This wish statement helps the physician identify with the
patient’s loss. The following sentence is an attempt by 
the physician to reframe the patient’s understanding of
the situation. He has acknowledged that the patient is
dying, but now he seeks to understand what the patient’s
goals might be in light of this new information. Creating
new goals in this way provides an outlet for the patient’s
hope.

Bereavement

Caring for elderly patients means caring for bereaved
patients. The loss of spouses, siblings, other family
members, and close friends is extremely common among
older persons. A full discussion of bereavement is beyond
the scope of this chapter; however, it is useful to review
several key elements of communication with patients
after loss.70 Patients should be encouraged to tell their
stories of loss, including describing details of the days and
weeks around the death of their loved one. Similarly,
patients benefit by recalling earlier positive memories 
of the person. Physicians can explore how the patient 
has responded to the grief (“How have things been differ-
ent for you since your husband died?”) and identify the
patient’s social support and coping resources (“Has
anyone been particularly helpful to you recently?”“What
helps you get through the day?”). Last, one should not
overlook the frequently enormous practical ramifications
of loss, such as financial difficulties or the possible loss of
a home and transportation.

Good communication skills provide the pathway to
excellent care for elderly persons. The fundamentals 
of such communication are listening, attending to the
patient’s emotional needs, and achieving a shared under-
standing of the concerns at hand. Specific tasks such as
delivering bad news, discussing advance care planning,
helping patients through the transition to hospice care,
and responding to bereavement require using these 
skills to ensure that patients’ concerns are elicited and
addressed, that they are informed, and that they feel
supported.
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26
Care Near the End of Life
Sarah Goodlin

physicians who care for elderly patients should know 
how to care for patients at the end of life. The 
interdisciplinary approach to patients with multiple
medical, social, and functional problems utilized in all of
geriatrics applies equally to all seriously ill and dying
patients. This chapter reviews available data about death
in elderly Americans and presents an approach to care
for those nearing the end of life.

Dying in the United States

National data from 1998 death certificates indicate 33%
of deaths were from heart disease, 23% from cancer or
malignant neoplasm, and 7% from stroke. Evaluation of
Medicare claims data for the last year of life shows 
multiple diagnoses in the majority of decedents. In that
analysis, heart diseases are present in 66%, neoplasm in
31%, pneumonia and influenza in 29%, chronic obstruc-
tive pulmonary disease in 26%, cerebrovascular disease
in 23%, and dementia in 14% (dementia is likely under-
represented, as Alzheimer’s disease prevalence is 19% of
individuals aged 75–84 years and up to 45% in those 85
years old and older2). Among Medicare beneficiaries
receiving hospice care, 40% had malignant neoplasm,
10% had congestive heart failure, and 6% had other heart
disease.3 Only 23% of individuals dying in the United
States received hospice care in 1998; more than 80% of
those were white or Caucasian. Medicare was the source
of hospice payment for two-thirds of individuals. Refer-
rals from physicians to hospice programs often come very
late in the course of the illness.4 The median length of care
in hospice in the United States in 1999 was 29 days and
mean enrollment 48 days, suggesting that hospice serv-
ices are not invoked until death is imminent for many
patients.

In the United States, 50% to 60% of individuals die in
hospitals, 25% in nursing homes, and 20% at home. After
initiation of the “Diagnosis Related Group” prospective

Advances in medical science during the past half century
allow people to survive many acute illnesses that previ-
ously would have resulted in death. Yet, rather than
curing illness, most medical interventions permit us to
manage chronic disease. Most Americans age with one or
more degenerative or disabling diseases and require daily
assistance toward the end of life. It is difficult or impos-
sible to identify a point at which a gradually worsening
patient begins “dying” in many chronic disease states. In
the process of ongoing care, physicians and patients often
become aware that the likely benefits of certain treat-
ments or diagnostic tests may be outweighed by their 
discomfort or other burdens. For some patients, no 
treatment offers hope for prolongation of life or restora-
tion of function, and their care becomes focused on 
palliation of symptoms and enhancing the quality of their
remaining life. Other patients with advanced illness may
prefer to attempt to prolong life, but they will also benefit
from efforts to reduce symptoms and address social, exis-
tential, and spiritual needs.

Because of the multitude of therapies and interven-
tions available in current medical practice, caring for
dying patients has been too often viewed as withdrawing
or withholding treatment. Care near the end of life is
better viewed as “shifting the emphasis” of treatment to
an intensive focus on maintaining dignity, enhancing
quality of life, supporting the family, and lessening the
burden of illness. All patients with advanced illness will
benefit from this focus, even when they are still receiving
treatment directed at prolonging life. The provision of
palliative care in settings such as the hospital or intensive
care unit, associated with the acknowledgment that
patients have a high likelihood of dying, will ease transi-
tion from life-prolonging efforts to palliation alone when
such treatments are no longer appropriate.

Three-quarters of the 2.3 million deaths in the United
States annually occur in persons over the age of 65 and
26% are in persons age 85 years or older.1 The median
age at death in the United States is 77 years. Hence, all
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payment system for Medicare in the mid-1980s, the site
of death for Medicare recipients shifted from the acute
hospital toward nursing homes.5 Predictors of death in
the home include cancer or AIDS diagnosis, a caregiver
or spouse in the home, younger age, type of health 
insurance, physician experienced in home death,6 and
geographic location. The regional number of hospital
beds is inversely related to the likelihood of death at
home. A fivefold difference among five geographically
distinct hospitals in the rates of death at home correlated
with hospital beds per capita when controlled for age,
disease, income, preference for site of death, and family
support.7 The Dartmouth Atlas of Health Care docu-
mented wide geographic variation for Medicare reci-
pients in location of death and care in the final 6 months
of life. Death in the hospital varied for hospital referral
region from 17.29% in Bend, Oregon, to 49% in Nevada
in 1995 to 1996. In 1994 to 1995, the number of days in
the hospital in the final 6 months of life was 4.4 days at
the low end of the spectrum and 22.9 at the high end, with
longest lengths of stay observed in the northeast and
south. Similar variation was observed in intensive care
use, visits by medical specialists, and visits to 10 or more
physicians in the last 6 months of life.8

Death in the hospital often occurs without specific
plans to meet patient and family needs and is frequently
accompanied by interventions of uncertain value.9

Inpatient palliative care and hospice units have been
developed in several institutions10 but are not the norm.
Intensive care unit (ICU) deaths typically involve deci-
sions to withhold or remove life-prolonging therapies.11

The ICU brings unique challenges, including the 
dilemmas of attempting to prolong life for patients at
high likelihood of dying and the obligation to ensure
comfort in noncommunicative patients.12

Costs of care in the last year of life are greatest for
those who die in the hospital, and Medicare payments for
hospital care are five times the amount paid for home
health and hospice care in the last year of life. Medicare
annual reimbursement for decedents averaged $26,300,
in contrast to $4400 for survivors.13 The Dartmouth Atlas
Project documented a bell-shaped curve by geographic
region in Medicare-reimbursed inpatient care in the last
6 months of life. Very old persons receive less costly and
less resource-intensive care than younger individuals.14,15

Medicare expenditures in the final 2 years of life decrease
with age above 75 and are significantly less for the oldest
old.16 Other costs may increase, however; individuals
incur significant out-of-pocket expense for institutional
and community-based long-term care services (unless
they qualify for Medicaid) or receive nonreimbursed care
from family.

Perversely, the reimbursement system for medical 
services favors in-hospital highly technical acute care and
does not ensure payment for in-home supportive care.

Reducing highly technical or life-sustaining interventions
for those who are very near death may yield only small
effects on health care costs.17,18

The Process of Care

Care for patients near the end of life can be viewed as a
series of steps. While each individual progresses toward
death in his or her own way, the process of providing care
should include certain fundamental steps, which are
depicted in Figure 26.1.

Clarifying and Making Explicit 
the Goals of Care

Perhaps because of heterogeneity in disease course and
patterns, physicians identify life expectancy and pro-
gnosis poorly in seriously ill persons.19 Nonetheless, the
clinician should employ relevant medical knowledge and
experience to inform patients of their status, the likely
course of their disease (including the fact that they will
die of this disease at some point), and the benefits and
burdens of interventions and treatments (Table 26.1).
Physicians must talk with patients and their families
about what is medically possible and reasonable in a
given situation and elicit patients’ values and preferences
for care. Medical options and patient values and pre-
ferences should be integrated to form explicit goals of
care. As disease and care progress, the goals may change;
hence, decision making will be a dynamic process. The
goals for care should be the foundation for planning and
delivering care. Patients’ status, their needs, and their
family’s needs should be continuously reevaluated rela-
tive to the goals.

Decision making about care near the end of life should
occur as a shared process between the physician and
patient. Family and other providers should be made aware
of the decisions and included whenever appropriate.
When the patient lacks decision-making capacity, an
appointed proxy or surrogate can speak for the patient.
A plan to meet the goals should follow. The plan should
address interdisciplinary holistic care for the patient and
family.

On occasion, patients or caregivers may request 
interventions for which the potential benefits would be
significantly outweighed by probable burdens. Although
a patient’s right to refuse treatment is well established,
patients have very limited legal or ethical authority to
demand interventions that are not medically sound.
Physicians are not obligated to provide futile therapy or
treatments that are not medically appropriate.20–22

Evaluating the interventions requested in relation to the
goals of care can provide helpful insight for the patient
or family.



Patient Preferences for the End of Life

Understanding what is and what was most important to
the person facilitates a conversation about preferences
for end-of-life care. Values help clarify how to structure
goals and what interventions are acceptable. Discussion
should review the potential desirable and undesirable
outcomes and alternative approaches as they relate to the
goals of care for the individual. Patients should be 
specifically asked if they wish life-prolonging treatments
under circumstances of permanent loss of mental ability
severe enough to keep them from recognizing and inter-
acting with loved ones. For example, the alternative to
attempted cardiopulmonary resuscitation (CPR) is to be
kept comfortable and be allowed to die naturally when
the heartbeat or breathing stop. As with other care deci-
sions, conversations about preferences should involve the
patient directly. Both physicians and surrogates do little
better than random chance when predicting the patient’s
wishes about CPR.23,24 Discussion with patients about
preferences should ideally occur in advance of significant
decline in cognitive status, although psychiatric or 
neurologic illness should not preclude a discussion with

the patient. Capacity is decision specific. Even patients 
who are mildly to moderately demented can usually state
what they value and whom they trust to make decisions
on their behalf. Mild to moderately impaired patients
with Alzheimer’s disease have the capacity to appoint a
health care proxy and should be counseled to do so.25

Depression does not mean that a patient has lost 
decisional capacity, although depressed persons may be
more likely to decline life-sustaining interventions than
others.26,27

Preferences and plans about attempted resuscitation
must be integrated into the plan of care. Informing
patients about their rights to make choices about treat-
ment and about the use of advance directives, as required
by the Patient Self-Determination Act (PSDA), has not
been demonstrated to alter patient outcomes.28,29 For 
hospitalized patients with serious illness, rates of attem-
pted CPR varied significantly with geographic location
and with diagnosis; CPR rates were more than threefold
greater for patients with congestive heart failure than
other diagnoses.30 Orders to not attempt resuscitation
(DNR) are more common for patients with more 
functional compromise and with increased age and vary
by diagnosis, gender, race, and location.31 In nursing
homes32 and in the community,33 physicians, patients, and
surrogates often choose to limit diagnostic and thera-
peutic interventions, limit hospitalization, and maintain
comfort rather than prolong life. In one geriatric practice,
a discussion of probability of survival reduced by ap-
proximately 50% the number of elderly patients who
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Figure 26.1. Care for patients near the end of life: core process.

Table 26.1. Issues to consider in decision making.

Capacity of patient to decide, and identification of surrogate
Likely course of illness, including impact on function and symptoms
The patient’s values, concerns, and preferences
Alternative approaches that are possible to manage expected events
The good and bad effects likely from each alternative
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stated that they wished CPR attempted for a cardiac
arrest.34

The topics of physician-assisted suicide and euthanasia
are discussed in detail in Chapter 86. Requests for 
physician-assisted suicide center around patient fears of
decline in function, suffocation, pain, suffering, and the
desire to not be further dependent on others or to be a
burden to others.35 Aggressive management of physical
and emotional symptoms and support for family care-
givers may reduce fears of pain and suffering and obviate
the demand for suicide. Allowing patients to refuse food
and water in concert with pharmacologic treatment of
any symptom distress has been proposed as an alterna-
tive to active physician aid in dying.36

Planning and Providing Care

The physician’s willingness to listen to a patient’s or
family member’s concerns and to discuss plans for care
may be critical to satisfaction with their care.37 Plans for
the patient’s care should address management of 
symptoms currently experienced and anticipated, likely
medical events in the course of the illness, social and care-
giver issues, existential issues, functional problems, and
bereavement. An interdisciplinary team—either estab-
lished or virtual (brought “together” via telephone or
other communication for the specific patient)—can best
address these varied issues based upon the explicit goals
for the patient.38 Specific issues confronted in care near
the end of life require a perspective that may differ from
general medical care.

Artificial Nutrition and Hydration

Artificial nutrition and fluids and the risks and benefits
associated with them should be addressed with patients
and their families, and specific plans should be made for
the management of decreased oral intake in advance of
its occurrence whenever possible.39,40

Dehydration and inadequate nutritional intake are
typically not associated with discomfort when appropri-
ate oral care is provided. Thirst decreases with advancing
age. Elevated levels of tumor necrosis factor (TNF) that
suppress appetite and may reduce the sensation of
hunger are present in older persons in general, as well as
in persons with advanced illness.41 Other changes with
age, such as decrease in growth hormone and vasopressin
levels. may decrease sensations of hunger and thirst, and
ketosis is believed to reduce the sensation of pain and
other noxious stimuli. Concerns of patients and families
about “starving” can often by assuaged by the knowledge
that thirst and hunger are unusual during terminal illness
and can be easily managed.42 Understanding that the
process of gradual dehydration leads to comfortable
sleep and coma can ease fears about discomfort when the
patient is not artificially supported. Often patients and

family more easily accept decreased intake of food and
fluids when they understand that comfort may be
adversely effected by artificial or forced feeding. Several
excellent patient and family guides may help with weigh-
ing the burdens and benefits of artificial nutrition and
hydration and other treatments.43,44 Hospice studies
suggest that patient decisions to forego artificial nutrition
and hydration do not lead to suffering.45

Nasogastric feeding tubes, restraints, and intravenous
catheters are associated with moderate to severe 
discomfort46 that may outweigh any benefits of improved
hydration and nutritional status. In patients with 
progressive dementia, families can anticipate the loss of
ability to eat and drink in the natural progression of
advanced-stage illness. Decisions about tube feeding and
other interventions can be made in advance, in the
context of the goals of care (comfort and safety versus
maximal possible life prolongation). When a decision is
made not to employ artificial nutrition and hydration,
patients should be offered food and fluids freely, and
careful attention should be given to keeping the mouth
and lips moist. Aspiration should be accepted as a con-
sequence of late-stage dementia, with or without feeding.
When aspiration is likely, the diet can be modified and
caregivers can be coached in appropriate techniques
(such as sitting up at 90°, tipping the chin forward), as
there is not evidence that tube feeding reduces the risk
of aspiration. Physically frail persons or those with
advanced dementia frequently demonstrate aversion to
food. Observing distress associated with feeding by
mouth can help family reframe concerns about food 
and understand that forcing food may not be the most
compassionate approach.

Functional Issues

Although the course toward death varies in length from
hours to several years, most patients can benefit from
efforts to maximize functional status. Improved function
may enhance the patient’s, and often the caregiver’s,
mood, sense of self-esteem, and quality of life. Aids in
ambulation such as a walker, cane, or wheelchair make it
possible for patients to interact in the community or
move about in their environment as long as possible. Pain
control should be directed at maintaining mobility.
Analgesia before movement, other interventions such as
nerve blocks, or a short course of palliative radiation
therapy for cancer metastatic to bone may enhance
mobility. Except in the final stages of life or when pain
exacerbated by movement would require more sedation
than desired, a range-of-motion program will prevent
painful contractures. Occupational therapists can be par-
ticularly helpful in providing adaptive equipment to facil-
itate hygiene. When death is near, bathing and grooming
should be directed at maintaining comfort.



Site of Care

The location of care while the person is ill and the place of
death should be planned. Decisions may depend on
resources available to the patient and family, their feel-
ings about death in the home, and time available to 
organize care. Family caregivers suffer significant 
financial, psychologic, and health problems due to the
stresses of providing care for their ill family member.47

Volunteer hospice workers and other volunteer organiza-
tions may provide intermittent caregiver respite. Other
emotional support and resources for family members are
found through national programs run by the Alzheimer’s
and Related Disorders Society for patients with dementia,
and Strength For Caring for patients with cancer.48

Care at Home

Home care services through visiting nurse agencies may
provide “intermittent”care for up to 28 h per week or more
under Medicare Part A, including skilled nursing, home
health aide, physical, occupational, and speech therapy,
and social work.The patient must be homebound and have
a clear medical indication for skilled care. Health care
providers in home care agencies do not have specific train-
ing in pain and symptom management or care for patients
near the end of life. Home health agencies linked with
hospice agencies may provide “prehospice” care.

The Medicare Hospice Benefit

The Medicare hospice benefit, available through certified
visiting nurse agencies, allows patients to elect palliative
care rather than usual (life-prolonging) care under
Medicare Part A. Patients must sign a consent (drafted by
each agency) to enroll in hospice care. The patient’s
attending physician and hospice medical director must
sign a statement that life expectancy is 6 months or less,
although hospice care may be recertified and provided
indefinitely once a patient has enrolled. The National
Hospice and Palliative Care Organization published
guidelines for estimating prognosis in noncancer illnesses,
although some Medicare intermediaries unfortunately
apply these as criteria to determine appropriateness of
hospice referral and reimbursement.

The Hospice benefit provides home care to meet
patients’ needs and covers the cost of all palliative 
medications (except a $5.00 co-pay), durable medical
equipment, and any treatments and medical services
(except for a 5% deductible) pertaining to the patient’s
terminal illness. Acute hospital stays are minimized
(usually limited to periods of up to 5 days for acute
symptom management or respite for caregivers). The
“Continuous Care” level benefit provides intensive
hospice services for a minimum of 8 h and up to 24 h per
day for brief periods. Intravenous medications, transfu-

sions, artificial nutrition, radiation therapy, chemotherapy,
and dobutamine infusions and other treatments may be
provided in hospice care when the treatment is intended
to palliate symptoms. In practice, such treatments are too
expensive for all except for large hospice agencies to
cover, given their Medicare per diem reimbursement of
approximately $102 per day. (Reimbursement rates are
higher for Continuous Care and for inpatient stays.)
Hospice care under the Medicare Benefit may be pro-
vided to patients residing in nursing homes when the daily
nursing home care is paid for privately or by Medicaid.
Medicaid reimburses hospice care in 43 states and 
Washington, D.C. An individual may revoke hospice care
and return to usual Medicare coverage at any time.

Symptom Management

A careful assessment of pain and other symptoms is
crucial to good care of elderly dying patients. Patients
may underreport symptoms, either because they assume
symptoms are to be expected as they approach the end
of life or because they wish to be a “good patient” and
avoid “complaining” or admitting current treatment is
not effective. Physicians should inquire about pain,
dyspnea, constipation, nausea, insomnia, anxiety or
worries, depression, and existential or spiritual concerns
for all patients. An assessment should include the fre-
quency, severity, character, duration, and location of the
symptom, precipitating or exacerbating factors, and
response to interventions or treatment. Numerical scales
(e.g., a scale of 1 to 5)49 help to assess severity of 
symptoms and to assess response to interventions. The
particular scale or instrument chosen is less important
than that symptoms are assessed routinely and reassessed
in response to interventions.

Evaluation of symptoms will direct their management.
For example, recognition that a patient with dyspnea has
bronchospasm results in the use of inhaled bron-
chodilators to reduce shortness of breath. Excellent 
physical diagnosis skills may obviate the need for other
diagnostic evaluation. In some locations, portable x-rays
and other studies may be obtained at home without sig-
nificant discomfort for the patient. The ability of diag-
nostic evaluations to change the plan of care should be
weighed against the inconvenience and discomfort of the
tests (Table 26.2).The effect or outcome of a treatment
or intervention should be continuously reevaluated, and
the intervention should be modified based on the
ongoing assessment of symptoms.

Pain

Many people approaching death fear pain and physical
suffering. Significant pain during cancer illness ranges
from 50% to 75%.50,51 Pain also accompanies advanced
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neurologic illness, such as Parkinson’s disease, or may be
unrelated to the primary disease yet significantly impair
quality of life, as with osteoarthritis or a compression
fracture in patients with heart or lung disease. Primary
care physicians can manage the majority of pain 
experienced by patients. Cognitive impairment should
not deter providers from assessing pain, as even markedly
impaired patients can describe pain and alternative
assessments and standards can be applied to patients
unable to communicate.52 Sadly, nursing home residents
with end-stage cancer and other serious illness often are
not prescribed appropriate analgesia.53 Appropriate
treatment of pain demands that health care workers
anticipate and aggressively try to reduce pain. The
assessment and evaluation of pain in the elderly patient
is addressed in detail in Chapter 29.

Respiratory Symptoms

Dyspnea or difficulty breathing is a subjective symptom
and should be distinguished from tachypnea (increased
rate of breathing), hyperpnea, and hyperventilation
(increased ventilation).54 Measurement of dyspnea relies
on patient report of the sense of difficulty breathing using
verbal descriptors, visual analogue scales, or numeric
scales. One study of elderly dying patients found 50%
experienced respiratory distress and fearfulness.55 The
prevalence of dyspnea in dying cancer patients is as high
as 70%.56 An underlying cause for dyspnea should be
identified and treated specifically whenever possible.
Oxygen may help alleviate symptoms of dyspnea even in
those patients who are not significantly hypoxemic.57

Benzodiazepines effectively relieve dyspnea, possibly by
depressing the ventilatory response to carbon dioxide,58

and relieve anxiety associated with dyspnea. Opioids
relieve the sensation of air hunger and are the most effec-
tive and most commonly employed medications to treat
shortness of breath.59 Often patients with chronic
dyspnea from congestive heart failure, lung disease, or
degenerative neurologic disease can be well managed
with moderate doses of sustained-release opioids. Par-
enteral opioids (morphine 0.5–1 mg i.v. or s.q., increasing
by 1–2 mg q 10 min, then continuous dose at 50% of bolus
dose or fentanyl beginning with 2–10 mg i.v. or s.q.,

increasing with 2 mg q 10 min, then continuous infusion)
or sublingual opioids (morphine 2–10 mg s.l., or the 
fentanyl 200–800 mg Actiq “lollipop”) are appropriate for
patients who are otherwise unrelieved.60 Respiratory 
suppression from opioids is rare when doses are begun
low and titrated gradually to relieve dyspnea.

Suctioning may not decrease pulmonary congestion or
increased secretions (“death rattle”). Glycopyrrolate
(.1–.2 mg IV or SQ q 6–8 h) reduces secretions rapidly
and effectively in most patients. Scopolamine (Transderm
Scop 1–2 patches q 72 h or scopolamine 0.4 mg s.c. q 4 h)
is also effective in reducing secretions.

Psychiatric Symptoms

Anxiety

Anxiety occurs commonly in dying patients, either 
independently or as a result of symptoms such as pain or
dyspnea. Associated symptoms should be controlled
whenever possible, but it may be necessary to initiate
treatment for anxiety simultaneously. Identification of
specific concerns and counseling by social workers, or by
spiritual counselors, may effectively reduce anxiety.
When anxiety relates to fear of being alone, it can be
addressed by the companionship of family or volunteers.

The cornerstones of anxiolytic medication are the
short- to moderate-acting benzodiazepines, such as
lorazepam (Ativan) or oxazepam (Serax). Occasionally,
buspirone (Buspar) or antidepressants [including parox-
etine (Paxil), mirtazapine (Remeron), nortriptyline
(Pamelor), nefazodone (Serzone), trazodone (Desyrel),
or doxepin (Sinequan, Adapin)] may be employed to
relieve anxiety. Some elderly individuals respond para-
doxically to psychoactive medications, so medication
effect must be closely monitored. Antipsychotic agents
should be avoided as treatment for anxiety because of
their side effect profiles, except in the case of terminal
restlessness, apathetic or agitated delirium, paranoia, or
hallucinations.

Depression

Approximately 25% of dying cancer patients are
depressed.61 In one study, more than half of terminally 
ill patients with a pervasive desire for death were
depressed.62 Depression is common in the elderly and is
addressed in detail in Chapter 80. Patients may not have
classic vegetative symptoms, yet they or their family will
give a history of persistent sadness, guilt, or withdrawal
from usual activities. Antidepressant therapy should be
tried for these patients, with careful assessment of mood
and status during the trial. Dysphoria, particularly when
it relates to sadness or anticipatory grief, may also
respond to counseling. Antidepressant medications are

Table 26.2. Approach to symptom management.

Identify symptoms through regular assessment
Evaluate the cause
Treat readily reversible causes
Address social, emotional, and spiritual issues
Weigh treatment options, including nonmedical interventions, with the 

patient
Prescribe around-the-clock palliative medications for constant 

symptoms and as-needed medications for episodic symptoms



appropriate, even when the depressions “appropriate” to
the related loss of function or when approaching the end
of life. Methylphenidate (Ritalin) and other psychostimu-
lants are effective in improving mood, alertness, and
appetite and in reducing apathy in some patients and
have the advantage of rapid onset of action. Antidepres-
sants and psychostimulants have an adjuvant analgesic
effect, and their use can lead to reduction in analgesic
requirements. The tricyclic antidepressants have a lag to
onset of action and significant anticholinergic side effects
but may be quite effective for patients who need the anx-
iolytic or soporific effects or who have neuropathic pain.
Doxepin and mirtazapine may also have the advantage
of stimulating appetite.

Confusion and Delirium

Most individuals fear the loss of mental capacity. Except
in cases of intractable symptoms, an effort should be
made to titrate therapies to maintain alertness. Confusion
and delirium are common at the end of life and should
be considered whenever there is a change or decline in a
patient’s mental status. (The diagnosis and management
of delirium are addressed in detail in Chapter 77.) Med-
ications are often at fault. A patient may develop confu-
sion with an increased or continued dose of an opioid,
despite having done well previously, or develop a delir-
ium on an H2 blocker or other agent they previously tol-
erated. When caused by opioid analgesics, delirium may
resolve with dose reduction change to a different opioid
or addition of an antipsychotic agent.63,64 Careful physical
examination may reveal simply treated causes of delirium
such as fecal impaction, hypoxemia, bladder outlet
obstruction, or a urinary tract infection. When no clear
etiology of delirium is identified, antipsychotic therapy
(haloperidol, olanzepine, or resperidol) is appropriate 
to control distressing symptoms. Apathetic delirium is
characterized by somnolence or decreased level of con-
sciousness and is as distressing to the patient and family
as an agitated delirium. Antipsychotic therapy is effective
and is indicated in both apathetic and agitated delirium.

Dementia

Dementia may be the primary disease from which
patients die or a problem in addition to the terminal
illness.65 Patients with late or end-stage dementia are at
increased likelihood of dying following hospitalization for
pneumonia or hip fracture compared to patients without
cognitive impairment.66 In one community, dementia
patients with family caregivers most commonly died at
home (42%) and in nursing homes (32%), with only 26%
dying in the hospital. Of those at home, only a quarter had
physician home visits and less than half had skilled
nursing visits.67 Recommendations for end-of-life care in
dementia include advance care planning at the time of

diagnosis of dementia and coordinated interdisciplinary
care for patients and their families across the continuum.68

Specific palliative care programs to care for severely
demented individuals reduce measures of discomfort in
these patients and reduce overall costs of care when com-
pared with traditional long-term care.69 The focus of care
in Dementia Special Care Units is maintaining comfort,
avoiding tube feeding and restraints, and minimizing the
use of antibiotics and diagnostic testing.

Gastrointestinal Symptoms

Anorexia

Early in the course of the disease, encouraging adequate
nutrition may enhance strength and a sense of well-being.
Many dying patients become profoundly anorexic (92%
of patients in one small series),70 and the goal of feeding
may shift to satisfying appetite and avoiding hunger,
rather than providing adequate nutritional support.
Allowing patients to eat preferred foods and relaxing
dietary restrictions may help increase intake. Identifying
and, when possible, treating causes of decreased oral
intake, such as mouth pain from thrush or other
processes, odynophagia, or dysphagia, can be helpful.
Medical illnesses may present as anorexia or be associ-
ated with decrease food intake. For example, peptic ulcer
disease may present as anorexia or nausea, and abdomi-
nal vascular disease or biliary disease may be associated
with decreased food intake. Pharmacologic appetite
stimulants such as megestrol (Megace) 40 to 400 mg qid,
dronabinol (Marinol 2.5–10 mg before lunch and dinner),
or cyproheptadine (Periactin 2–4 mg p.o. q 8 h) may be
effective.

Nausea and Vomiting

Nausea is mediated through the chemoreceptor trigger
zone (CTZ) on the floor of the fourth ventricle and the
vomiting center (VC) in the medulla. Dopamine (D2)
receptors are the principal receptors in the CTZ, and
muscarinic and histamine-1 are the most common recep-
tors in the VC. Serotonin (5-HT3) receptors are present
in both locations, and in vagal afferents. Metaclopramide
(Reglan) speeds gastric emptying and has antidopamin-
ergic action on the CTZ but rarely cause delirium,
depression, and parkinsonism, so as low a dose as effec-
tive should be used, and side effects should be closely
monitored. Prochlorperazine (Compazine) 5 mg i.v. or 
25 mg p.o. or p.r. up to three times a day or other phe-
nothiazines and butyrophenones (haloperidol 0.5–1 mg
p.o. or i.m. q 8 h) act on the CTZ, but extrapyramidal and
anticholinergic effects should be monitored. Serotonin
antagonists such as ondansetron (Zofran) 8 mg p.o. or i.v.
up to every 6 h are effective antiemetics, which do not
have the antidopaminergic toxicity of the benzamides,
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but they are very expensive ($20 per tablet). Anti-
histamines (diphenhydramine or hydroxyzine PO or IV)
act on the VC and may be quite effective with fewer
potential side effects. Corticosteroids are also potent
antiemetics.

Remediable causes of nausea or vomiting such as
peptic disease and obstipation should be identified and
treated (Table 26.3). Doses of H2 blockers should be
halved in the elderly, as they may precipitate delirium.
Sucralfate (Carafate) or antacids may be effective in
relieving dyspeptic symptoms. The proton pump
inhibitors [omeprazole (Prilosec), lansoprazole (Pre-
vacid), and others] are the most potent agents 
for decreasing gastric acid secretion and do not alter 
cognition.

Bowel Management

Constipation results in a myriad of other symptoms,
including urinary retention, nausea and vomiting, de-
lirium, and, if severe, intestinal perforation. Decreased
mobility and bed rest predispose to constipation, so a
bowel regimen should be initiated as patients become
less mobile. Constipation occurs uniformly with opioid

analgesics. Any patient placed on opioids should simul-
taneously be started on stimulant laxatives. Osmotic stool
softeners, such as lactulose, and milk of magnesia may be
effective in maintaining bowel function for patients at
bed rest (Table 26.4). A bowel regimen should be identi-
fied for all patients and followed routinely. Patients who
develop constipation should be treated with saline, or
mineral oil retention, or tap water enemas as needed to
relieve the blockage in the lower gastrointestinal (GI)
tract. Impaction should be resolved from below before
giving oral laxatives. Bowel stimulants can be used once
any lower GI tract obstruction is resolved. Patients often
respond to regularly scheduled glycerin or bisacodyl sup-
positories (1–4 per rectum), after breakfast, daily.

Diarrhea

Although less common than constipation, diarrhea can
be a particularly distressing symptom in dying patients,
especially if mobility is impaired. When possible, the eti-
ology of the diarrhea should be clarified, and processes
amenable to treatment, such as Clostridium difficile
colitis, or fecal impaction, should be treated aggressively.

Table 26.3. Selected medications to treat nausea and vomiting.

Medication Site of action Dosage Side effects

Prochlorperazine Chemoreceptor trigger zone 5 mg p.o. or i.v./i.m. q 6–8 h Anticholinergica and extrapyramidal
Haloperidol (CTZ) 0.5–1 mg p.o./s.l./i.m. q 8 h
Metaclopramide Stomach (forward peristalsis), 5–10 mg p.o. or i.v. 1/2 h before meals Delirium, depression, and extrapyramidal

gastroesophagial junction 
(tone) at higher doses also 
CTZ

Cyclizine Vomiting center in medulla 50 mg p.o. or i.m. q 4–8 h Anticholinergica

Dexamethasone Unclear 4–10 mg p.o. or i.v. q 6–12 h Hyperglycemia, delirium, and all common
corticosteroid effects

Ondansetron 4HT3 receptors on vagal nerve 4–8 mg p.o. or i.v. q 6 h Expense
and in CTZ

a Dry mouth, orthostatic hypotension, constipation, urinary retention.

Table 26.4. Selected agents to treat constipation.

Type of agent Medication Dose Onset Comments

Stimulant/ contact agents Senna 1–3 tabs p.o. qd 6–12 h Act by increasing fluid and 
electrolyte secretion in distal 
ileum and colon

Bisacodyl 5–15 mg tabs p.o. or 10 mg 6–8 h
suppository p.r. immediate

Docusate salts 3–5 days Also have emollient action
Lubricants Mineral oil 15–45 mL p.o. or 60–150 mL 6–8 h Avoid p.o. in patients at risk for

p.r. aspiration; can decrease 
absorption of fat-soluble vitamins

Osmotic agents Polyethylene glycol (Miralax) 1–2 capsules q 8–12 h
Lactulose 15–60 mL p.o.
Magnesium citrate mL
Milk of magnesia 15–60 mL p.o.
Sorbitol 15–60 mL p.o.



First-line therapy for diarrhea should be Kaolin-pectin 
60 mL p.o. q 2–3 h or bulk agents, such as cholestyra-
mine (Questran) 4 g p.o. qid, because these agents may
control diarrhea without systemic effects. Antispasmodic
agents may be indicated to decrease frequency of bowel
movements. Loperamide (Imodium) is preferable to
diphenoxylate-atropine (Lomotil) combination, as the
latter has greater potential for systemic and CNS toxicity.

Oral Care

As patients near death, they may increasingly need assis-
tance moistening or lubricating mucous membranes (with
moistened swabs or artificial saliva) and lips (with petro-
latum or lip balm). Even when the patient is unrespon-
sive, the mouth should be cleaned and moistened at
regular intervals for patient comfort and to lessen family
distress.

Urinary Symptoms

Urinary incontinence, dysuria, and frequency can be par-
ticularly disturbing symptoms for patients, especially if
mobility is impaired. A urinalysis should be checked to
identify an infection that could be treated. For symptoms
of incontinence and frequency, a postvoid residual (PVR)
volume should be documented. If the PVR is greater
than 150 mL, an indwelling catheter should be left in
place or intermittent catheterization performed regu-
larly. Indwelling catheters may be used for easing care-
giver burden or avoiding moving patients with severe
pain; however, they are associated with urinary tract
infections in all patients in whom they are in place for
more than about 1 week. Some patients with urinary
retention may respond to bethanechol (Urecholine) 5 to
10 mg bid to tid. In the absence of elevated PVR, toltero-
dine (Detrol) 1 to 2 mg daily or oxybutinin (Ditropan)
2.5 to 5 mg p.o. bid to tid may be effective in reducing fre-
quency, urge symptoms, and incontinence. These agents
may cause urinary retention, constipation, and changes in
mental status. Dysuria can sometimes be reduced with a
bladder anesthetic, such as pyridium 100 to 200 mg p.o.
tid. Women with atrophic changes of the urethral meatus
and external genitalia may have improved bladder func-
tion and reduction in irritative symptoms with small
amounts of topical estrogen cream applied to the urethral
meatus daily or several times per week.

Skin Care

Skin should be kept clean and dry and decubitus ulcers
prevented, particularly in cachectic or malnourished
patients. Prophylaxis includes avoiding friction, reducing
prolonged pressure by turning every 2 h, or using an air
or water mattress when patients become bedbound;
however, in some situations, these interventions need to

be weighed against the discomfort of frequent move-
ment. Ulcers that develop should be treated to keep the
area soft and clean to reduce discomfort. (See Chapter
66 on pressure ulcers and wound healing.)

Infectious Processes

Pneumonia and other infectious processes may still be
“the old man’s friend.” In some dying patients, pneumo-
nia or other infection is appropriately treated by reliev-
ing dyspnea and suppressing fever and discomfort, rather
than administering antibiotics. Fever may be suppressed
by round-the-clock acetaminophen orally or per rectum,
or with cooling techniques such as bathing with cool
water. When a decision is made to give antibiotics, a
broad-spectrum oral antibiotic or once-daily injection
will allow treatment at home. Other symptoms such as
dyspnea associated with pneumonia, or dysuria and
urinary frequency associated with urinary tract infection,
should be addressed to relieve physical distress.

Bereavement

Anticipatory grieving, or sadness about the expected
death, should be acknowledged and support offered to
patients and family members. Communication before
death between the patient and friends and family is
important when possible. Hence, patients and their
family members need to understand that death is likely,
have adequate time to process that information, and
spend time with each other. Information about what to
expect as disease progresses and death approaches may
dramatically reduce patient and family anxiety. When
death seems imminent, the patient and family should be
advised and given the opportunity to “say good-bye.”
Acknowledgment of our lack of precision in estimating
the time course of what will transpire is imperative when
counseling the patient and family about what to expect.

After death, the physician and other members of the
caregiver team should participate in bereavement ac-
tivities. Often a simple letter or telephone call may be
adequate for the family to know that the physician 
recognizes their sense of loss. Some physicians maintain
tickler files to call or to send a note to the patient’s family
on the anniversary of the patient’s death. Hospice pro-
grams and clergy often open grief or bereavement pro-
grams or support groups to members of the community,
and families should be made aware of these resources.

Conclusion

Care near the end of life focuses on optimizing quality 
of life for the patient and their family and minimizing
symptoms. Excellent communication, management of
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symptoms, and maximizing patient function are essential.
The process of caring for patients near the end of life
should be learned by all health providers and improved
within health systems.
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Maria Torroella Carney and Diane E. Meier

chapter attempts to address both physical and psycho-
social sources of distress in elderly patients, as well as
other factors associated with suffering often found in the
elderly patient population.

Goals of Care

As symptoms are often interrelated with multiple 
concurrent medical problems, management can be chal-
lenging. As with any illness, the approach to treating
symptoms requires a thorough history, physical examina-
tion, and laboratory or radiologic investigations appro-
priate to gain the best understanding of etiology and
underlying pathophysiology. Once the cause and patho-
physiology are known, intervention ideally includes
therapy to relieve the symptoms as well as to treat under-
lying causes.

The goals of care may involve weighing the benefits
and risks of treatments aimed at relief of suffering versus
those aimed at prolongation of life. This approach is par-
ticularly important when symptom relief measures may
either cause (or are perceived to cause) a higher risk of
impairment or death. Many physicians fear that medica-
tions used to manage symptoms have an unacceptably
high risk of an adverse event that may cause intolerable
side effects or even shorten life, especially in the elderly.
The fear of such consequences generally far outweighs
their actual prevalence. It is extremely rare for opiate
analgesics given at doses sufficient to relieve pain to
simultaneously lead to respiratory depression. Nonethe-
less, the intent of the practitioner when offering a treat-
ment is what determines whether it is ethical medical
practice.5 Education and involvement of the patient and
family as partners in care are key to successful manage-
ment of symptoms.

The relief of suffering is one of the primary aims of med-
icine. The nature of suffering and what physicians can do
to prevent or relieve it is poorly understood. Suffering is
a global concept that must be distinguished from pain or
other physical symptoms with which it may be associated.
Although physicians, patients, and medical literature tend
to link pain with suffering, these are distinct phenomena.1

Cassell describes suffering as it relates to personhood.2

Personhood includes personality and character, the indi-
vidual’s past, the family’s past, associations and relation-
ships with family and others, work and social roles, body
image, the unconscious mind, political affiliations, the
secret life, the perceived future, and the transcendent or
spiritual dimension. Suffering with sickness occurs when
the illness or its symptoms not only threaten interference
with some aspect of personhood, but when it destroys or
is perceived to destroy the integrity of the person, as just
define.1

Suffering often goes undiagnosed and unrelieved.
Identification of suffering requires a high index of sus-
picion in the presence of serious disease and distressing
symptoms.3 Clinicians should ask both themselves and
their patient whether there is suffering. Ask directly,“Are
you suffering?” “I know you have pain, but are there
things that are even worse than the pain?” “Are you
frightened?”3 The questions are purposely open-ended,
telling patients that they have permission to talk about
things that no one is likely to have wanted to hear before
and conveying a sense of compassion and a willingness to
listen from the person asking the questions. Intervening
to try to relieve distress or suffering can only be accom-
plished once it has been identified, heard, and named.

The elderly often suffer from multiple acute disease
processes superimposed on chronic and progressive
illness, accompanied by an increased risk of sensory and
cognitive impairment, and functional dependency.4 This
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Symptoms and Their Treatment

Formal Assessment

Symptom control is an essential component of medical
care. For most patients, physical pain is only one of
several sources of distress. Symptom relief encompasses
physical, psychologic, social, and spiritual aspects of suf-
fering. Physical aspects of pain cannot be effectively
treated in isolation from the emotional and spiritual com-
ponents that contribute to it, nor can these sources of 
suffering be addressed adequately when patients are in
physical distress. The various components of suffering
must be addressed simultaneously. Many sources of dis-
tress and suffering are not visible and frequently are not
spontaneously reported by patients. Formal and regular
assessment is therefore critical to identification and
appropriate treatment of diverse symptoms.6

Physical and psychologic symptoms have been assessed
most frequently using simple, validated measures, often
in the form of symptom checklists. The Edmonton
Symptom Assessment Scale (ESAS) evaluates eight
symptoms on visual analogue scales and has been exten-
sively used in palliative care research.7 The Memorial
Symptom Assessment Scale (MSAS) is a validated
patient-rated measure that provides multidimensional
information about a diverse group of common 
symptoms.8 It characterizes 32 physical and psych-
ologic symptoms in terms of intensity, frequency,
and level of distress.8 Other frequently used symptom
assessment instruments may be found on the 
web at www.stoppain.org, www.growthhouse.org, or
www.chcr.brown.edu/pcoc/toolkit.htm.

Distressing symptoms addressed in this chapter include
dyspnea, cough, nausea and vomiting, constipation, diar-
rhea, bowel obstruction, mouth symptoms, skin symp-
toms, odors, and dizziness. In addition, suffering caused
by spiritual distress, developmental tasks faced at the end
of life, the trauma of transferring or moving to hospital
or nursing home, and the experience of being cared for
by others is discussed. Pain is discussed separately in
Chapter 29.

Respiratory Symptoms

Dyspnea

Dyspnea is a subjective sensation of shortness of breath9

that is described in 70% of cancer patients during the last
6 weeks of life and in 50% to 70% of patients dying of
other illnesses.10 It is a common symptom associated with
pneumonia, congestive heart failure exacerbations, and
chronic obstructive pulmonary disease—all illnesses
common to elderly adults. Nevertheless, dyspnea may be
a subjective symptom that may not match any objective

signs of respiratory function,9 and its management can 
be challenging. It is important to diagnose and treat the
underlying reversible causes of dyspnea when possible.
When therapy specific to the underlying cause is unavail-
able or ineffective, several techniques may alleviate
breathlessness. Simple techniques include pursed-lip
breathing and diaphragmatic breathing, leaning forward
with arms on a table, cool air ventilation (fan or open
window), and nasal oxygen. Opiates have been shown in
numerous studies to be highly effective in the ameliora-
tion of dyspnea.11,12 In one study of the effect of opiates
on dyspnea and respiratory physiology, opiates sufficient
to relieve dyspnea had no measurable adverse effect on
respiratory rate, effort, oxygen saturation, and carbon
dioxide concentration.11 Along with treating the underly-
ing cause, steroids and oxygen therapy may be of benefit.
A list of some medications and dosages to alleviate
refractory dyspnea can be found in Table 27.1.13

Cough

Cough is a normal but complex physiologic mechanism
that protects the airways and lungs by removing mucus
and foreign matter from the larynx, trachea, and bronchi.
Cough is under both voluntary and involuntary control.14

Management of cough should be determined by the type
and the cause of the cough, as well as the patient’s general
condition and likely diagnosis. When possible, the aim
should be to reverse or ameliorate the cause, combined
with appropriate symptomatic measures. Exacerbating
factors should be defined, and simple measures such as 
a change in posture can be very helpful. Breathlessness
can trigger cough and vice versa. Persistent cough can
also precipitate vomiting, exhaustion, chest or abdominal
pain, rib fracture, syncope, and insomnia.

Table 27.1. Dyspnea drug treatment.

Morphine 2.5–5 mg p.o. q 4 h while awake (opiate-naïve patient)
Morphine infusion 0.5 mg/h; titrate to relief of respiratory distress

Once dose requirement established, switch to long-acting opiate or 
fentanyl patch

Nebulized morphine or hydromorphone:
Injectable morphine 2.5–10 mg in 2 mL NS
or
Injectable hydromorphone 0.25–1 mg in 2 mL NS
Plus or minus

Albuterol 0.083% (3 mL)
Plus or minus
Solumedrol 10 mg

Corticosteroids:
Dexamethasone 16 mg initial, then

8 mg bid ¥ 2 days, then 4 mg bid ¥ 2 days, then 2 mg bid
Prednisone pulse

40 mg po bid ¥ 5–7 days
Oxygen

Source: From Ref. 13, with permission.



Cough suppressants are usually used to manage dry
cough. The most effective antitussive agents are the
opioids. Codeine is a mild antitussive, while other opioids
(morphine, oxycodone, hydrocodone, hydromorphone)
have a more pronounced effect. Methadone can be 
particularly effective at night, but due to its prolonged
half-life, the risk of accumulation exists. Other useful
measures include decongestants, antihistamines, and 
corticosteroids.

Gastrointestinal Symptoms

Nausea and Vomiting

Nausea and vomiting are present in up to 62% of cancer
patients.15 There are multiple potential causes for both
nausea and vomiting, yet symptomatic relief is relatively
easy to achieve with the appropriate use of medications.
A thorough assessment is crucial to understanding the
underlying etiology and, in turn, to providing the most
beneficial form of treatment.

Two organ systems are particularly important in
nausea and vomiting: the central nervous system and the
gastrointestinal system.16 The gastric lining, the chemore-
ceptor trigger zone in the base of the fourth ventricle,
the vestibular apparatus, and the cortex are all involved
in the physiology of nausea. Stimulation of the vomiting
center from one or more of these areas is mediated
through the neurotransmitters serotonin, dopamine,
acetylcholine, and histamine. Serotonin seems to be
important in the gastric lining and central nervous
system, whereas acetylcholine and histamine are im-
portant in the vestibular apparatus. Cortical responses
are mediated via neurotransmitters as well as through
learned responses (e.g., nausea related to anxiety).

Table 27.2 describes the major causes of nausea and
vomiting, classified by the mechanism’s principal site 
of action. Dopamine-mediated nausea is probably the 
most common form of nausea and is the type most 
frequently targeted for initial symptom management.
These medications are phenothiazines or butyrophenone
neuroleptics (metoclopramide, prochlorperazine) and

27. Sources of Suffering in the Elderly 313

Table 27.2. Management of nausea and vomiting.

Etiology Pathophysiology Therapy

Metastases
Cerebral Increased intracranial pressure Steroids, mannitol

Direct chemoreceptor trigger zone Antidopamine, antihistamine
Liver Toxin buildup Antidopamine, antihistamine

Meningeal irritation Increased intracranial pressure Steroids
Movement Vestibular stimulation Antiacetylcholine
Mentation (e.g., anxiety) Cortical Anxiolytics
Medications

Opioids Chemoreceptor trigger zone, vestibular Antidopamine, antiacetylcholine, prokinetic agents,
effect, gastrointestinal tract stimulant cathartics

Chemotherapy Chemoreceptor trigger zone, Antiserotonin, antidopamine, steroids
gastrointestinal tract

Others Chemoreceptors Antidopamine, antihistamine
Mucosal irriation

NSAIDS Gastrointestinal tract Cytoprotective agents, antacids
Hyperacidity,

gastroesophageal reflux
Mechanical obstruction

Intraluminal Constipation, obstipation Manage constipation
Extraluminal Tumor, fibrotic stricture Surgery, manage fluids, steroids, octreotide, scopolamine

Motility
Opioids, ileus, other meds Gastrointestinal tract Prokinetic agents, stimulant laxatives

Metabolic
Hypercalcemia Chemoreceptor trigger zone Antidopamine, antihistamine, rehydration, steroids
Hyponatremia
Hepatic/renal failure

Microbes
Local irritation Gastrointestinal tract Antibacterials, antivirals, antifungals, antacids
Systemic sepsis Chemoreceptor trigger zone Antidopamine, antihistamine, antibacterials, antivirals,

antifungals
Myocardial

Ischemia Vagal stimulation Oxygen, opioids, antidopamine, antihistamine, anxiolytics
Congestive heart failure Cortical, chemoreceptor trigger zone

Source: From Ref. 5, with permission.
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have the potential to cause drowsiness and extrapyra-
midal symptoms. Haloperidol is a highly effective 
antinausea agent and may be less sedating. Antihista-
mines such as diphenhydramine can be used to control
nausea but may cause sedation. Antihistamines also 
have anticholinergic properties covering two mecha-
nisms of nausea. Serotonin has been implicated in
chemotherapy-associated nausea. Serotonin blockers are
effective but expensive. Other agents are listed in 
Table 27.3.

Nausea can also be caused by a slow gastric/intestinal
motility, “squashed” stomach syndrome due to mechani-
cal compression of the stomach or constipation, and thus
prokinetic agents such as metoclpropamide should be
considered as therapeutic modalities. Hyperacidity and
mucosal erosion may be associated with significant
nausea. Consider the use of antacids, H2 bloekers, proton
pump inhibitors, and misoprostol.

Constipation

Constipation can be defined as the passage of small hard
feces infrequently and with difficulty.17 Constipation is 
a common complaint among elderly patients. One study
found 54% of its community-based elderly to report con-
stipation.18 Risk factors include immobility, depression,
female sex, and polypharmacy.19–23 Constipation also
tends to be associated with illnesses and/or conditions
such as diabetes mellitus, hypothyroidism, diverticular
disease, irritable bowel syndrome, and hemorrhoids24

(Table 27.4).
Inquiry should be made about the frequency and 

consistency of stools, nausea, vomiting, abdominal pain,
distension and discomfort, mobility, diet, and any other
symptoms.17 As with any symptom, evaluation of a
reversible cause is initial and paramount. A plain x-ray
can be useful. Invasive evaluation with colonoscopy
should be considered in difficult, refractory, or compli-
cated cases. Many medications can contribute to consti-
pation. First and foremost are opioid agents; many other
medications, including beta-blockers, calcium channel
blockers, anticholinergic agents, and diuretics, are also
contributors25 (Table 27.5).

Constipation is a universal side effect of opioid anal-
gesic therapy, especially in the terminally ill and elderly,
this can lead to serious, if not life-threatening, com-
plications including bowel obstruction, ulceration or 
perforation, and delirium. Prevention of constipation
must be accomplished by using stool softeners, rectal 

Table 27.4. Constipation causes and risk factors.

Idiopathic
Dietary factors: low residue, poor nutrition
Motility disturbances: colonic inertia or spasm
Sedentary living, weakness
Depression
Poor fluid intake
Confusion
Inability to reach the toilet
Change in setting, travel

Structural abnormalities
Anorectal disorders: fissures, thrombosed hemorrhoids
Strictures
Tumors
Adhesions

Endocrine/metabolic
Hypercalcemia
Hypokalemia
Hypothyroidism

Neurogenic
Cerebrovascular events
Spinal cord tumors
Trauma

Smooth muscle/connective tissue disorders
Amyloidosis
Scleroderma

Source: From Ref. 17, with permission.

Table 27.3. Medications for Nausea and Vomiting.

Oral medications:
Dexamethasone 2–8 mg q 6–12 h
Diphenhydramine (Benadryl) 25–50 mg q 4–6 h
Haloperidol (Haldol) 0.5–5 mg q 6–8 h
Hydroxyzine (Atarax) 25–50 mg tid-qid
Hyoscyamine (Levsin) 0.125–0.25 s.l. q 4 h
Lorazepam 1–2 mg q 2–4 h
Marinol 2.5–10 mg bid, tid
Meclizine (Antivert) 12.5–25 mg bid-qid
Metoclopramide (Reglan) 10–40 mg qid
Ondansetron (Zofran) 8 mg p.o. tid-qid
Prochlorperazine (Compazine) 5–10 mg q 4–6 h
Prochlorperazine (Compazine) s.r. 10–15 mg bid
Promethazine (Phenergan) 12.5–225 mg tid-qid
Thiethylperazine (Torecan) 10 mg q d-tid
Trimethobenzamide (Tigan) 250 mg tid-qid

Suppositories:
Prochlorperazine (Compazine) 25 mg q 6 h
Promethazine (Phenergan) 12.5, 25, 50 mg tid-qid
Trimethobenzamide (Tigan) 200 mg tid-qid

Continuous infusion:
Dexamethasone 8–100 mg/24 h
Haloperidol 2.5–10 mg/24 h
Hyoscyamine (Levsin) 1–2 mg/24 h
Scopolamine 0.8–20 mg/24 h
Metoclopramide (Reglan) 20–80 mg/24 h
Ondansetron 0.45 mg/kg/24 h

I.V. medications:
Dexamethasone 2–8 mg q 4–6 h
Diphenhydramine (Benadryl) 25–50 mg q 6 h
Dronabinol 5 mg/m2 q 4 h; max, 6 doses/day 5 mg/m2 (meter

squared)
Granisetron (Kytril) 10 mg/kg q d
Haloperidol 0.5–2 mg q 4–6 h
Lorazepam 1–2 mg q 6–8 h
Metoclopramide (Reglan) 10–20 mg q 6 h
Ondansetron 4–8 mg q 8 h
Prochlorperazine (Compazine) 5–10 mg q 4–6 h

Source: From Ref. 13, with permission.



suppositories, laxatives, and hyperosmotic agents, before
and during opiate therapy. A multiple agent bowel
regimen must be begun coincident with the initiation of
opiates. Table 27.6 describes a seven-step suggested
bowel regimen to avoid constipation in a patient receiv-
ing opioid therapy.4 This regimen could also be utilized
for anyone complaining of constipation once intestinal
obstruction is ruled out. Operative management of
severe constipation may be required in refractory cases.

Fecal impaction is stool impacted in the intestines,
often causing “overflow” diarrhea. This disorder must 
be treated from below utilizing digital disimpaction and
rectal laxatives (rectal suppositories, and/or enemas)
before any forms of oral treatment are used.17

Various forms of laxatives exist. Rectal laxatives are
available as suppositories or enemas. Table 27.7 lists 
stimulant, osmotic, and detergent laxatives, along with
prokinetic agents, lubricant stimulants, and large-volume
enemas. Clinicians should dose escalate a particular
modality to a maximum therapeutic dose.

Polyethylene glycol solution (Golytely) or powder
(Miralax) is often used as a precolonoscopic regimen but
may be an effective means to treat constipation. It offers
advantages over other laxatives in that it may cause less
cramping. Mineral oil, is usually avoided in the elderly, as
it may predispose to aspiration pneumonitis in people
with swallowing problems.

Diarrhea

Diarrhea, potentially caused by fecal impaction,
antibiotic-associated colitis, gastrointestinal bleeding,
malabsorption, medications, or even stress, is a parti-
cularly distressing and exhausting symptom.17 A general
approach is to determine the patient’s normal bowel
habits. Once diarrhea is confirmed, the underlying cause
must be evaluated and treated if possible. Initial therapy

for transient or mild diarrhea may respond to attapulgite
or bismuth salts.17 For persistent and bothersome diar-
rhea, kaolin-pectin of psyllium, loperamide, or tincture of
opium may be effective. Octreotide is also an effective
means of reducing gastrointestinal secretions.26

Bowel Obstruction

Symptoms of bowel obstruction include anorexia, confu-
sion, abdominal distension, nausea and vomiting, con-
stipation, and pain. Obstruction may be the presenting
symptom that heralds the diagnosis of cancer or may
occur later in the course of disease. Bowel obstruction
can be caused by multiple and often coexisting etiologies,
including intraluminal obstruction, infiltration of the
bowel wall, external compression of the lumen, dys-
motility, fecal impaction, and intra-abdominal adhesions.
The prevalence of bowel obstruction is as high as 40% 
in bowel and pelvic cancers. Gastrointestinal obstruction
can be particularly challenging to palliate if the cause of
the obstruction cannot be removed. Therefore, investiga-
tion of the underlying cause of the obstruction is the first
step in alleviating the distress. Furthermore, aggressive
measures to prevent or treat constipation and impac-
tion as previously described may be necessary. Treatment
of bowel obstruction may involve the surgical relief of
obstruction, nasogastric suction, and pharmacologic
measures. Colicky or cramping pain may respond to dicy-
clomine, opiates (parenteral or rectal), and warm soaks
to the abdomen. The obstruction and associated nausea
and vomiting may respond to metoclopramide, haloperi-
dol, or dexamethasone. Parenteral octreotide is also
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Table 27.5. Drugs and medications commonly associated with
constipation.

Antacids: aluminum- and calcium-containing compounds
Antihistamines
Anticholinergics
Antidepressants
Barium sulfate
Beta-blocking agents
Calcium channel blockers
Calcium supplements
Cholestyramine
Cytotoxic agents
Iron supplements
Narcotics
Nonsteroidal anti-inflammatory drugs
Neuroleptics
Sympathomimetics: pseudoephedrine

Source: From Ref. 17, with permission.

Table 27.6. Bowel regimen.

With few exceptions, all patients on opioid therapy need an
individualized bowel regimen. Start with the step 1 regimen. When an
effective regimen is determined, it must be continued for the duration
of the opioid therapy. If fecal impaction is present or suspected, rectal
evacuation must occur (before any laxative agents are given orally),
using digital disimpaction, enemas, high colonic enemas, and bisacodyl
suppositories (2–4 at a time).

Step 1: Docusate 100 mg tid plus senna 1 tab q d or bid
Step 2: Docusate 100 mg tid plus senna 2 tab bid, plus bisacodyl

rectal suppository 1–2 after breakfast
Step 3: Docusate 100 mg tid plus senna 3 tab bid, plus bisacodyl

suppository 3–4 after breakfast
Step 4: Docusate 100 mg tid, senna 4 tab bid plus lactulose or milk

of magnesia or polyethylene glycol powder or sorbitol
15–30 mL bid, plus bisacodyl suppository 3–4 after
breakfast

Step 5: Sodium phosphate or oil retention enema; if no results add
a high colonic tap water enema,a and continue until results

a High colonic enemas are given by warming 2-L bags of saline or water
to body temperature, hanging bag at ceiling level, and infusing rectally
over 30–60 min. May repeat continuously or until results.
Source: From Ref. 4, with permission.
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useful in this setting to decrease the volume of bowel
secretions.26

Mouth Symptoms

A patient’s oral problems can be kept to a minimum 
by good hydration, brushing the teeth with a fluoride
toothpaste twice daily, and daily observation of the oral
mucosa. Oral problems can reduce intake of food and
fluid due to altered taste, pain, and difficulty swallowing.
The first step is managing local problems. Key questions
to ask concerning mouth care include the following: Is the
mouth dry? Is infection present? Is the mouth dirty? Is
the mouth painful? Are oral ulcerations present?

Dry Mouth

The presence of saliva is hardly ever noticed, but the lack
of it can seriously damage the quality of life for those
experiencing a sensation of oral dryness. Xerostomia
describes the subjective complaint of dry mouth. Xeros-
tomia may have both salivary and nonsalivary causes.27

More than 50% of elderly have been reported to have
noticed oral dryness.28–30 Table 27.8 lists principal causes
of salivary gland dysfunction and xerostomia. Table 27.9
lists medications that have the potential to reduce sali-
vary flow rates.

Almost all forms of xerostomia require symptomatic
therapy irrespective of etiology. The goal of therapy is to
moisten the oral mucosa, and the best, simplest aid is to
sip water frequently. However, several mouth moisteners
or artificial salivas have been designed that contain mucin

Table 27.7. Treatments for constipation.

Stimulant laxatives: irritate the bowel and increase peristaltic activity
Prune juice, 120–240 mL qd or bid
Senna, 2 p.o. q h, titrate to effect (up to 9 or more per day)
Casanthranol, 2 p.o. q h, titrate to effect (up to 9 or more per day)
Bisacodyl, 5 mg p.o., p.r. q h, titrate to effect; bisacodyl

suppositories 
may be given per rectum, up to 4 at a time, preferably after 
breakfast

Osmotic laxatives: draw water into the bowel lumen, increase overall 
stool volume

Lactulose or sorbitol, 70%, 30 mL p.o. q 4–6 h, then titrate
Milk of magnesia, 1–2 tablespoons 1–3 times per day
Magnesium citrate, 1–2 bottles prn
Polyethylene glycol (Golytely), 1–4 L p.o., drink 8 ounces every 

10 min until consumed
Polyethylene glycol powder (Miralax), 17 g (1 tablespoon) powder 

q d in 8 ounces of water; 2–4 days may be required to produce a 
bowel movement; may increase dose as needed

Detergent laxatives (stool softeners): increase water content in stool
by facilitating the dissolution of fat

Sodium docusate, 1–2 p.o. q d-bid, titrate to effect
Calcium docusate, 1–2 p.o. q d-bid, titrate to effect
Phosphosoda enema prn

Prokinetic agents: stimulate bowel’s myenteric plexus and increase
peristaltic activity and stool movement

Metoclopramide, 10–20 mg p.o. q 6 h

Lubricant stimulants: lubricate the stool and irritate the bowel,
increasing peristaltic activity and stool movement

Glycerin suppositories
Oil: mineral, peanut

Large-volume enemas: soften stool by increasing its water content,
distending the colon, and inducing peristalsis

Warm water (addition of soap suds irritates bowel wall to induce 
peristalsis)

High colonic enemas
Utilize gravity to bring fluid to more proximal parts of bowel; use 

2-L bags of water or saline warmed to body temperature, hang 
on intravenous pole at ceiling level and run in over 30 min,
repeat q 1 h

Source: From Refs. 5 and 25, with permission.

Table 27.8. Causes of salivary gland dysfunction and 
xerostomia.

Iatrogenic causes
Medication
Therapeutic irradiation

Systemic conditions
Rheumatoid diseases (Sjögren’s syndrome)
Immunodeficiencies (AIDS)
Hormonal disorders (diabetes mellitus)
Neurologic disorders (Parkinson’s disease)
Dehydration

Diseases of the salivary gland
Sialoadenitis
Sialolithiasis

Psychogenic disorders
Depression

Oral conditions
Decreased mastication 

Source: From Ref. 31, with permission.

Table 27.9. Medications that have potential to reduce salivary
flow rate.

Anticholinergic agents
Medications with anticholinergic effects

Antiarrhythmics
Antihypertensives
Antihistamines
Antidepressants
Antipsychotics
MAO inhibitors
Opiates

Psychotropic agents
Benzodiazepines

Medications causing changes in fluid and electrolyte balance
Diuretics

Antineoplastic agents
Interleukin-2

Source: From Ref. 31, with permission.



and may be preferred by patients.31,32 Pilocarpine tablets
(Salagen) may be used (5–10 mg q 8 h) if these measures
fail. Side effects may include nausea, diarrhea, urinary
frequency, and dizziness.

Oral Ulcers/Mucositis

Oral infection can be due to multiple etiologies. Apht-
hous ulcers are common and can be helped by topical
corticosteroids or tetracycline mouthwash. Oral candidi-
asis usually presents as adherent white plaques but can
also present as erythema or angular cheilitis. Nystatin
suspension is the usual treatment, but a 5-day course of
oral ketoconazole 200 mg can be used as well. Severe
viral infection (herpes simplex or zoster) requires acy-
clovir 200 mg every 4 h for 5 days. Malignant ulcers 
are often associated with anaerobic bacteria and may
respond to metronidazole at 400–500 mg orally or rectally
every 12 h or as a topical gel.33 Table 27.10 lists other local
measures.

Skin Symptoms

Pressure Sores

Pressure sores result from immobility, moisture, friction,
shear (sliding movement), and pressure. Prevention and
treatment require reduction in pressure (frequent turning
and repositioning, foam or low-pressure mattresses),
maintaining dryness and cleanliness, avoidance of shear,
and friction. Patients at risk of pressure sores should be
monitored regularly with daily visual inspection of pres-
sure areas. How a patient moves or is moved by care-
givers needs to be assessed and monitored. Even with
regular turning and careful lifting and positioning, special

pressure surfaces or mattresses are sometimes needed.33

Good hydration, high-protein and -carbohydrate diets,
and vitamin C supplements encourage healing.

Gel or colloid dressings that keep the area moist
reduce pain and can be left in place for several days.
Painful changing of dressings can be eased by extra anal-
gesia before each change.33

Encourage family and caregivers to keep skin clean
and dry. Absorbent surfaces, urinary catheters, and rectal
tubes may be of assistance.5 Cover fragile skin that is at
risk for breakdown with clear, occlusive dressings. Cover
pressure points with thin, hydrocolloid dressings.

Pressure ulcer management should be consistent with
goals of care. If overall maintenance or improvement of
function is the goal and prognosis is weeks to months,
then treat the ulcer with expected management guide-
lines. If prognosis is limited, then the intent is to optimize
quality of life.

For uncomplicated malignant ulcers, pain relief and
wound care are managed in the same way as pressure
sores. However, malignant wounds present special prob-
lems such as bleeding, odor, and disfigurement. A bleed-
ing malignant ulcer should be treated with radiation
therapy, topical sucralfate, or topical tranexamic acid.
Dirty ulcers should be debrided, which can be accom-
plished chemically. Altered body image can be lessened
with cavity foam dressings. Furthermore, empathetic 
listening is often therapeutic in itself, but anxiety, anger,
or depression will need specific support.33

Foul-Smelling Wounds

Odors may be very distressing to patients, families, and
caregivers and may lead to poor-quality care, as even 
professional caregivers avoid sickening smells. Odors are
usually caused by anaerobic infections or poor hygiene
or both. Treat superficial infections with topical metron-
idazole or silver sulfadiazine.5 For soft tissue infections,
add systemic metronidazole to topical management.

To control odors, place open kitty litter or activated
charcoal in a pan under the patient’s bed, provide ade-
quate room ventilation, place an open cup of vinegar in
the room, or burn a candle. Special charcoal-impregnated
dressings placed over the odorous wound may also be
helpful.5

Dizziness/Dysequilibrium

Dizziness is a well-recognized problem among older
persons. The reported prevalence ranges from 13% to
38%.34–38 Dizziness has been associated with increased
risk for falls and with syncope, functional disability,
nursing home placement, stroke, and death.34,35,37,39–41

Dizziness and associated fear of falling often lead to pro-
gressive immobility and deconditioning. Given the fre-
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Table 27.10. Local measures for oral problems.

Dry mouth
Semifrozen fruit juice
Frequent sips of cold water or water sprays
Petroleum jelly rubbed on lips

Dirty mouth
Regular brushing with soft toothbrush and toothpaste
Pineapple chunks
Cider and soda mouthwash

Infected mouth
Topical corticosteroids: Betamethasone 0.5 mg in 5 mL water as 

mouthwash or triamcinolone in carmellose paste
Tetracycline mouthwash, 250 mg every 8 h (one capful dissolved in 

5 mL water)
Painful mouth

Coating agents: Sucralfate suspension as mouthwash, carmellose 
paste, carbenoxolone

Topical anesthesia: Benzadymine mouthwash, choline salicylate,
Mucasine, lozenges containing local anesthetics

Source: From Ref. 33, with permission.
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quency of dizziness and its associated morbidity, much
attention has focused on identifying its causes.

In past studies, authors assumed that dizziness was a
symptom of one or more discrete diseases. Investigators
typically assigned the cause of the dizziness to specific
diagnostic categories on the basis of clinical judgment or
diagnostic algorithms. Vestibular disease, cerebrovascular
disease, psychiatric disorders, and cervical spondylosis
have all been identified as contributing causes41,42 (Table
27.11). No diagnosis could be made in 8% to 22% of
cases, and multiple diagnoses were assigned in 0% to
85% of cases.43–45

Due to the great variability in the prevalence of spe-
cific diagnoses and the frequency with which no diag-
nosis or multiple diagnoses were made, Tinetti et al.
suggested the hypothesis that dizziness in elderly may
result from multifactorial causes rather than being solely
a symptom of a discrete disease, henceforth considering
it a geriatric syndrome.46 Dizziness is associated with an
increased likelihood of self-reported worsening health,
depressive symptoms, less involvement in social activities,
and less participation in the activities of daily living.47

Treatment may be better directed toward strategy
aimed at ameliorating the multiple contributing factors
rather than focusing on diagnosing and treating discrete
diseases.46 Preliminary evidence suggests that factors
including anxiety and depressive symptoms, hearing
impairment, balance impairment, postural hypotension,
and the use of multiple medications were additively asso-
ciated with the likelihood of reporting chronic dizziness.46

Chronic dizziness should be approached similarly to falls
and amelioration of the symptoms—the physical, psy-

chologic, and social disability should be paramount. (See
Chapter 68 for a more detailed discussion of dizziness.)

Spiritual Suffering

Patients who are living with life-threatening illness are
frequently distressed by hopelessness, meaninglessness,
remorse, anxiety, being worried, and disruption of per-
sonal identity.2 These worries are universal and may
result from past, present, or future concerns, indepen-
dent of religious background or beliefs.48 Facing a life-
threatening illness brings to surface questions as to what
life is all about.49 People may suffer from an inability to
find meaning in this last chapter of their lives, from an
abbreviated future, from inability to relate meaningfully
with family and loved ones at their final opportunity, from
anger about being ill, and from isolation because of the
reluctance of the healthy to broach the subject of dying.49

These are all spiritual issues.
Yet patients do not suffer alone. Families and care-

givers suffer, too. Family members may have to reshape
their identities and redefine their basic commitments
when their loved one is ill or dying. Long-unresolved
family issues threaten to become permanently unresolv-
able. The family may suffer from guilt and a sense of
abandonment.49 Many turn to religious or spiritual beliefs
for decision-making guidance and support when threat-
ened by serious illness.50,51

Physicians are participants in their patient’s life and
have a distinctive role and responsibility to minimize
patient and family suffering. Patients and families should
be afforded the opportunity to explore issues relating to
the nature of death and issues of afterlife.48 Discussion 
of religious or spiritual beliefs might enhance 
physician–patient understanding and communication.
Some patients may want to share their religious convic-
tions with physicians.52,53 In one study, two-thirds of
patients surveyed would welcome a carefully worded
inquiry about their spiritual or religious beliefs in the
event that they became gravely ill. However, 16% would
not. Therefore, spiritual guidance may be desired. When
applicable, an appropriate religious chaplain or minister
should be consulted for both patient and family.48 Some
appropriate questions for a physician to ask54 are given
in Table 27.12.

Table 27.11. Potential causes and contributing factors of 
dizziness in geriatric patients.

Peripheral vestibular disorder
Vestibular neuronitis
Benign paroxysmal positional vertigo
Meniere’s disease

Cardiovascular diagnoses
Orthostatic hypotension
Arrhythmia
Carotid sinus hypersensitivity
Vasovagal syncope

Central neurologic disorders
Cervical spondylosis
Drop attacks
Stroke disease
Migraine
Bilateral carotid stenosis

Associated diagnoses in patients in whom diagnosis remains unknown
Abnormal Romberg
Abnormal gait
Osteoarthritis of lower limbs
Medications

Source: From Ref. 45, with permission.

Table 27.12. Physician questions to explore patient’s spiritual
needs.

1. Are you a member of a faith community?
2. Does your community know you are ill?
3. Would you like them to be contacted?
4. Would you like me to call the priest (rabbi, minister, etc.) to come 

visit you?

Source: From Ref. 54, with permission.



Developmental Tasks at End of Life:
Barriers and Associated Suffering

Throughout a person’s life, the sense of who one is
changes in the process of responding to the challenges
and crises that define the developmental stages of
infancy, childhood, adolescence, midlife, and late life.
During each major life transition, there may be suffering.
At times people may feel broken and never fully recover
a sense of self, but most find a way to grow through these
turning points. Many persons describe an experience of
enhanced awareness and growth in the last stage of life.
People who can be said to have grown in their dying are
those who express satisfaction in personal change that
occurred in response to the stresses of a disabling illness
and for whom an enhanced subjective sense of self
emerges during the process. Dying is surely among the
most profound of life’s challenges.55

Progressive illness offers an opportunity to reconcile
previously strained relationships and achieve closure or
resolution of unfinished tasks.55 Byock describes devel-
opmental landmarks and tasks for the end of life that
serve as diagnostic tools enabling clinicians to anticipate
issues with which patients may struggle and from which
struggling may arise (Table 27.13).

One of the central tenets of hospice care has been the
need to discuss death openly with the patient; however,
that is not possible for some individuals and in many cul-
tures. Physicians, families, and perhaps patients from
Native American,Asian, and other cultures may be reluc-
tant to discuss the prospect of death openly. In the United
States, there is more openness and emphasis on patient
autonomy and the right to make decisions. The hospice
movement, the work of Dr. Kubler-Ross, and the aging of
the baby boom population have combined to cause a
marked change in attitudes over the past two decades, so
that it is now considered ethically appropriate for the
patient to be given the news about a terminal illness
directly. This approach increasingly tends to be the
pattern in the United Kingdom. In Italy, a belief against

speaking of cancer or terminal illnesses to the patient is
strong, but this may be changing.56 A reluctance to discuss
death also seems to be prevalent in areas where there is
no strong religious belief or ritual.57 Traditional customs,
religious beliefs, and ceremonies have typically helped
patients come to terms with death and helped survivors
deal with their loss. Cultural and religious variations
should be explored and understood to optimally serve
patients and their families.

Suffering Associated with Moving or
Transferring to or from a Hospital or
Nursing Home

Transfer anxiety is a term generally used only by nurses
or social workers to describe anxiety experienced by the
individual when he or she moves from a familiar, secure
environment to an environment that is unfamiliar.58 The
nursing diagnosis of relocation stress syndrome was
accepted in 1992 by the North American Nursing Diag-
nosis Association.59 It is defined as a syndrome of physi-
ologic or psychosocial disturbances as a result of transfer
from one environment to another. The defining charac-
teristics include increased confusion in the elderly,
depression, anxiety, apprehension, and loneliness.59 Relo-
cation stress syndrome has been used to describe the
experience of patients transferred from intensive care
units to general hospital units and geriatric patients trans-
ferred from home or the hospital to a long-term care
facility. Studies do not exist that demonstrate how to best
limit the suffering associated with transfer, but common
sense dictates that making the patient aware of possible
location changes early, allowing for questions or prelim-
inary visits, and having the family available for support
and present during the transfer process may help to min-
imize the inevitable suffering associated with dislocation.

Suffering Associated with Being 
Cared for by Others

Physical disability is a substantial adverse outcome asso-
ciated with aging.60 Disability is reported by up to 40%
of adults aged 65 and older and increases significantly
after age 85.61,62 Chronic disease is the major cause of
long-term disability.63–66 One of the major concerns
patients repeatedly express with old age and end of life
includes fear of being a burden on loved ones. Included
in that fear may be not wanting to be cared for by others
(family or strangers), being totally dependent, having loss
of independent capabilities, being turned from a contrib-
utor into a burden on others, the humiliation and indig-
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Table 27.13. Developmental landmarks and tasks for the end
of life.

Sense of completion with worldly affairs
Sense of completion in relationships with one’s community
Sense of meaning about one’s individual life
Experienced love of self
Experienced love of others
Sense of completion in relationships with family and friends
Acceptance of the finality of life—of one’s existence as an individual
Sense of a new self (personhood) beyond personal loss
Sense of meaning about life in general
Surrender to the transcendent, to the Unknown: “Letting Go”

Source: From Ref. 55, with permission.
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nity of being unable to take care of even basic bodily
functions, and feeling a sense of abandonment.49 Patients
often fear losing independence, living with disability, or
dying without dignity. Such changes may interrupt an
individual’s sense of personhood. Approaches to the
relief of suffering associated with humiliation and
dependency include asking the patient how they feel
about it, reminding patients that family members and
other caregivers want to give care, and identifying and
strengthening remaining areas of intact function.

Conclusion

Alleviation of suffering is the central tenet of the prac-
tice of medicine. However, because of multiple technical
advances, medicine today—in its zealous striving to cure
illness and prolong life—may, in fact, contribute to a
patient’s suffering.67 It is critical to question patients
about their sources of suffering, ranging from physical
and psychosocial to spiritual. Regular formal assessment
leads to identification of sources or suffering, and 
identification, in turn, leads to treatment and intervention
trials.

Even when a patient’s suffering admits of no cure, the
act of listening and accompanying the patient on his
journey is healing in itself. A physician’s ability to hear
about the patient’s experience assures patients of their
connection to a concerned physician who is not fright-
ened to hear the truth and will not abandon them.
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Despite these challenges, pain can be effectively managed
in most elderly patients. Moreover, clinicians have an
ethical and moral obligation to prevent needless suffer-
ing and provide effective pain relief, especially for those
near the end of life.3

Taxonomy of Pain

Pain is defined as an unpleasant sensory and emotional
experience.4 It is derived from complex physiologic
processes that include elements of neural sensation and
nerve transmission integrated with central nervous
system processing of memory, expectations, and emo-
tions. Unfortunately, there are no objective biologic
markers of pain. There are no measurements in blood, or
by electroencephalographic or other imaging devices that
accurately reflect the intensity or character of pain expe-
riences. The most accurate and reliable evidence for the
existence and intensity of pain is the patient’s descrip-
tion.5 Pain complaints are quite variable in description,
character, and intensity. For the purpose of understand-
ing, predicting, and treating pain, a variety of classifica-
tion schemes have been used. For clinical purposes, it may
be helpful to categorize pain as acute or chronic.

Acute Pain

Acute pain is often defined by its distinct onset, obvious
cause, and short duration. Trauma, burns, infarction, and
inflammation are examples of pathologic processes that
can result in acute pain.Acute pain is often associated with
autonomic nervous system signs including tachycardia,
diaphoresis, or elevation in blood pressure.6 The presence
of acute pain often indicates an acute injury or acute
disease; and the intensity of acute pain often indicates the
severity of injury or disease.Thus,acute pain should trigger
an urgent search for an underlying cause that might be 
life-threatening or require immediate intervention.

Pain is one of the most common symptoms of disease in
older persons. Second only to symptoms of upper respi-
ratory tract infections, it is one of the most common com-
plaints in physicians’ offices. The intensity of pain often
correlates with the severity of disease and indicates the
intensity of treatment needed for pain relief. Unrelieved
pain, pain that persists, or pain out of proportion to tissue
damage often results over time in complications that
include physical disability and serious psychologic 
distress.

Pain assessment and management have reached a high
level of sophistication over the last several years. The
publication of clinical practice guidelines, the focus of
quality review organizations, and moral outrage over suf-
fering and unrelieved pain, especially in those near the
end of life, have fueled rapid development of new strate-
gies, products, and technology to improve pain manage-
ment. Discovery and description of pathophysiologic
mechanisms of pain have helped target existing pain
management strategies more effectively and suggested
new drugs and interventions with lower side effect pro-
files. Unfortunately, substantial barriers still exist, and
pain often remains underrecognized and undertreated.
Zealous regulation of opioid drugs and prejudicial atti-
tudes about the patients who need them, health systems
that still emphasize cure over care, and financial incen-
tives that favor high-tech pain management strategies
over other conventional approaches to pain management
remain all too common.

The approach to pain assessment and management is
different in elderly versus younger persons.1 Older
persons may underreport pain for a variety of reasons,2

despite functional impairment, psychologic distress, and
needless suffering related to pain. They often present
with concurrent illnesses and multiple problems, making
pain evaluation and treatment more difficult. Elderly
persons have a higher incidence of side effects to med-
ications and higher potential for complications and
adverse events related to many treatment procedures.
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The effective management of acute pain is important.
The relief of acute pain can facilitate diagnostic tests by
helping patients cooperate with prolonged radiographic
or other procedures. Preoperative pain management
makes anesthesia easier and postoperative pain control
better. In some cases, management of acute pain can help
prevent development of chronic pain syndromes.

Chronic Pain

Chronic pain is usually defined by its persistence beyond
an expected time frame for healing. The International
Association for the Study of Pain defines chronic pain as
lasting more than 3 months.5 Intensity of chronic pain is
often out of proportion to the observed pathology and
often associated with prolonged functional impairment,
both physical and psychologic. Autonomic signs are often
absent or exhausted. Underlying causes of chronic pain
are often associated with chronic disease and are less
curable.5

Chronic pain is often more difficult to manage because
the underlying cause is less remedial and many treatment
strategies are either short lived, difficult to maintain, or
associated with long-term side effects. Chronic pain
usually requires a multidimensional approach to treat-
ment, including use of both analgesic drug and nondrug
strategies with attention to sensory, emotional, and
behavioral components of the pain experience.

Classification Based on Pathophysiology

The classification of pain by pathophysiologic mecha-
nisms may help clinicians choose and target pain man-
agement strategies more effectively. Treatment aimed at
specific pathophysiologic pain mechanisms may be more
effective. The American Geriatrics Society Panel on
Chronic Pain identified four basic pathophysiologic pain
mechanisms that have important implications for choos-
ing pain management strategies (Table 28.1).7 Pain prob-
lems that result largely from stimulation of pain receptors
are called nociceptive pain.8 Nociceptive pain may arise
from tissue injury, inflammation, or mechanical deforma-
tion. Examples include trauma, burns, infection, arthritis,
ischemia, and tissue distortion. Pain from nociception
usually responds well to common analgesic medications.
Neuropathic pain results from pathophysiologic
processes that arise in the peripheral or central nervous
system.9,10 Examples include diabetic neuralgia, posther-
petic neuralgia, and posttraumatic neuralgia (postampu-
tation or “phantom limb” pain). In contrast to nociceptive
pain, neuropathic pain syndromes have been found to
respond to nonconventional analgesic medications such
as tricyclic antidepressants and anticonvulsant drugs.
Mixed pain syndromes are often thought to have multiple
or unknown pathophysiologic mechanisms. Treatment of

these problems is more problematic and often unpre-
dictable. Examples include recurrent headaches and some
vasculitic syndromes. Finally, psychologically based pain
syndromes are those with psychologic factors that play a
major role in the pain experience.11 Examples include
somataform disorders and conversion reactions. These
patients may benefit from specific psychiatric interven-
tion, but traditional pain strategies are probably not 
indicated. It is important to remember that the 
pathophysiologic basis of pain may be multifactorial for
many diseases. Cancer, for instance, may cause pain from
tumor distension and deformation of surrounding tissues,
invasion of peripheral nerves, or chronic inflammation.
Arthritis may cause pain from inflammation, joint distor-
tion with associated strain on muscles and connective
tissue, and microfracture from eroded cartilage or bone.
Unfortunately, for many diseases, the pathophysiologic
basis of pain is only partially understood.

Age-Related Changes in 
Pain Perception

Age-related changes in pain perception have been a topic
of interest for many years. Elderly persons have been
observed to present with painless myocardial infarction

Table 28.1. Pain classification based on pathophysiology.

I. Nocioceptive pain (somatic and visceral)
a. Trauma (and burns)
b. Ischemia
c. Inflammation (e.g., infection, inflammatory diseases, arthritis)
d. Mechanical deformity (e.g., tissue strain, swelling, tumor,

physical distortion)
e. Myalgias (e.g., myofascial pain syndromes)

II. Neuropathic pain
a. Peripheral nerves

i. Diabetic neuralgia
ii. Viral neuralgia (e.g., postherpetic neuralgia)
iii. Traumatic neuralgia (e.g., postsurgical neuralgia, phantom 

limb)
iv. Trigeminal neuralgia

b. Central nervous system
i. Postthalamic stroke pain
ii. Myelopathic pain (e.g., multiple sclerosis)

c. Sympathetic nervous system
i. Reflex sympathetic dystrophy
ii. Causalgia (e.g., complete regional pain syndromes)

III. Mixed or undetermined pathophysiology
a. Chronic recurrent headaches
b. Vasculopathic pain syndromes (e.g., vasculitic pain syndromes)

IV. Psychologically based pain syndromes (e.g., somatization 
disorders, hysterical reactions)

Source: Adapted from AGS Panel on Chronic Pain Management in
Older Persons. The management of chronic pain in older persons. J Am
Geriatr Soc. 1998;46:635–651, with permission.



and painless intra-abdominal catastrophes. The extent to
which these observations are attributable to age-related
changes in pain perception remains uncertain.12,13 Table
28.2 summarizes anatomic and neurochemical changes
associated with pain perception in aging. Unfortunately,
most of these findings are not specific to pain, and
changes in pain perception related to these findings
remain poorly defined. Studies of pain sensitivity across
the life span have shown mixed results. A substantial
number of studies of induced pain in normal volunteers
have reported both increased and decreased pain thresh-
old, as well as no change in pain threshold across the life
span. Decreased pain sensitivity (increased threshold)
with aging can be supported by evidence of decreased
numbers of receptors and changes in nerve conduction.
Increased pain sensitivity (decreased threshold) with
aging can also be supported by evidence of alterations 
in spinal cord and central nervous system processing
(poorer endogenous analgesia). If these observations are
correct, overall pain perception may not change much
with aging. Clearly, additional studies are needed to
define age-related changes specific to nervous system
function and pain perception.

Epidemiology of Pain Complaints 
in Older Persons

The precise incidence and prevalence of pain in older
populations is not known. Pain is a universal sensation.
Every individual has an occasional experience of pain,

such as a headache or muscle or joint pain from overex-
ertion. Epidemiology studies of pain in general popula-
tions have suffered from the lack of standard definitions
for what might be considered “significant” pain. Nonethe-
less, studies have suggested that the prevalence of pain in
community-dwelling older persons may be as high as
25% to 56%.14 Sources of pain also vary from study to
study. Prevalence of back pain has been reported from
21% to 49.5%; joint pain 20.5% to 71%; and headache
1.2% to 50% in persons over the age of 65 years.15

In 1997, a Louis Harris telephone poll reported 18%
of elderly people take analgesic medications on a regular
basis (several times a week or daily).16 Of those who took
analgesic drugs regularly, more than 70% reported taking
over-the-counter analgesics, and more than 70% took
prescription analgesics, suggesting that most patients
took both sources of medication simultaneously. The
study reported that most patients complained of muscu-
loskeletal pain.

In general, the most common cause of pain in elderly
persons is probably related to musculoskeletal disorders
such as back pain and arthritis. Neuralgia is common,
stemming from common diseases, such as diabetes or
herpes zoster, and trauma, such as surgery, amputa-
tion, and other nerve injuries. Nighttime leg pain (e.g.,
cramps, restless legs) is also common, as is claudication.
Cancer, although not so common as arthritis, is a cause of
severe pain that is distressing to patients, families, and
staff. The distress of cancer pain has brought attention 
to the moral, ethical, and recently legal obligation of 
clinicians to provide effective pain management near the
end of life.3
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Table 28.2. Age-related changes in pain perception.

Component Age-related change Comments

Pain receptors 50% decrease in Pacini’s corpuscles Few studies, largely limited to skin
10%–30% decrease in Meissner’s/Merkle’s disks
Free nerve endings: no age change

Peripheral nerves Myelinated nerves Evidence of change in pain function is lacking;
Decreased density findings are not specific to pain
Increase abnormal/degenerating fibers
Slower conduction velocity

Unmyelinated nerves
Decreased number of large fibers (1.2–1.6 mm
No change in small fibers (0.4 mm)
Substance P content decreased

Central nervous system Loss in dorsal horn neurons Findings not specific to pain
Altered endogenous inhibition, hyperalgesia

Loss of neurons in cortex, midbrain, brainstem
18% loss in thalamus
Altered cerebral evoked responses
Decreased catacholamines, acetylcholine, GABA, 5HT
Endogenous opioids: mixed changes
Neuropeptides: no change

Source: Adapted from Gibson SJ, Helme RD. Age differences in pain perception and report: a review of physiological, psychological, laboratory
and clinical studies. Pain Rev. 1995;2:111–137, with permission.
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Pain is also common in nursing homes. It has been sug-
gested that 45% to 80% of nursing home residents may
have substantial pain.17 Many of these patients have 
multiple pain complaints and multiple potential sources
of pain. Our studies have suggested that for 70% of
nursing home patients pain results from arthritis and
other musculoskeletal causes.2,18

Pain is associated with a number of negative outcomes
in elderly people. Depression, decreased socialization,
sleep disturbance, impaired ambulation, and increased
health care utilization and costs have all been associated
with the presence of pain in older people. Other out-
comes less thoroughly explored include gait disturbances,
slow rehabilitation, and adverse effects of analgesic med-
ications.19 Older patients rely heavily on family and other
caregivers near the end of life. For these patients and
their caregivers, pain can be especially distressing. Pain
can have a substantial impact on caregiver strain and
caregiver attitudes.20

Assessment of Pain in Elderly People

Pain assessment is the most important part of pain man-
agement. Accurate pain assessment is important to iden-
tify the underlying source and associated physiologic pain
mechanisms to choose the most effective treatment and
maximize patient outcomes. Pain management is most
effective when the underlying cause of pain has been
identified and treated definitively. Inherent in pain
assessment is the need to evaluate acute pain that may
indicate life-threatening injury and distinguish this from
exacerbations of chronic pain. For chronic pain in which
the cause is not reversible or only partially treatable, a
multidimensional or multidisciplinary evaluation may 
be required. Among those with cognitive impairment or
difficulty reporting pain, other clinicians, family, and 
caregivers may be helpful in providing a more accurate
description.

Compared to younger patients, older persons often
present with unique challenges to pain assessment.
Elders may tend to underreport pain, despite substantial
functional impairment. Multiple concurrent medical
problems and multiple sources of pain make assessment
more difficult. Finally, cognitive impairment, impaired
sensory function, and denial and avoidance behaviors
may all contribute to underreporting.

Pain History and Physical Examination

Assessment of pain should begin with a thorough history
and physical examination to help establish a diagnosis of
underlying disease and form a baseline description of
pain experiences. The history should include questions to
elicit: when the pain started; what events or illnesses coin-

cided with the onset; where does it hurt (location) and
how does it feel (character); what are the aggravating and
relieving influences; and what treatments have been tried.
Past medical and surgical history is important to identify
coexisting disease and previous experience with pain and
analgesic use. The review of systems should focus on the
musculoskeletal and nervous system. Any history of
trauma should be thoroughly investigated because falls,
occult fractures, and other injuries are common in this
age group. In this setting, care must be taken to avoid
attributing acute pain to preexisting conditions. Compli-
cating pain assessment is the fact that chronic pain does
fluctuate with time. Injuries from minor trauma and acute
disease, such as gout or calcium pyrophosphate crystal
arthropathy, can be easily overlooked. Finally, many
older persons do not use the word “pain” but may refer
to their problems as “hurting,” “aching,” or some other
description. It is important to probe for and identify pain
in the patient’s own words so that references for subse-
quent follow-up evaluations are clearly established.21

A physical examination should confirm any suspicions
suggested by the history. Because of the frequency with
which problems are often identified, the physical exam
should concentrate on the musculoskeletal and nervous
systems. Tender points of inflammation, muscle spasm,
and trigger points should be sought. Observation of
abnormal posture, gait impairment, and limitations in
range of motion may trigger a need for physical therapy
and rehabilitation. Evidence of kyphosis, scoliosis, and
abnormal joint alignments should be identified. A sys-
tematic neurologic exam is also important to identify
potential sources of neuropathic pain. Focal muscle
weakness, atrophy, abnormal reflexes, or sensory impair-
ments may indicate peripheral or centeral nervous
system injury. Mottled skin in a denervated extremity,
presence of a Charcot joint, orthostatic hypotension,
impaired gastric emptying, or incontinence may indicate
autonomic nervous system dysfunction that can imply
sympathetically mediated pain or a complex regional
pain syndrome.

It is important to assess functional status to identify
self-care deficits and formulate treatment plans that 
maximize independence and quality of life. Functional
status can also represent an important outcome measure
of overall pain management. Functional status can be
evaluated from information taken from the history and
physical examination, as well as the use of one or several
functional status scales validated in elderly people (see
Chapter 17, Instruments to Assess Functional Status).

A brief psychologic and social evaluation is also impor-
tant. Depression, anxiety, social isolation, and disengage-
ment are all common in patients with chronic pain. There
is a significant association between chronic pain and
depression, even when controlling for overall health and
functional status. Therefore, assessment should include



routine screening for depression. Psychologic evaluation
should also include consideration of anxiety and coping
skills. Anxiety is common among patients with acute and
chronic pain and requires extra time and frequent reas-
surance from health care providers. Chronic pain often
requires effective coping skills for anxiety and other 
emotional feelings that can be learned.22 For those with
significant psychiatric symptoms, referral for formal 
psychiatric evaluation and management may be required.
In these patients, specific counseling, supportive group
therapy, biofeedback, or some psychoactive medications
may be necessary for developing and maintaining effec-
tive coping strategies as well as management of major
psychiatric complications. Social networks should also be
explored for availability and involvement of family and
other caregivers. It has been shown that the family’s and
informal caregivers’ involvement can have a substantial
impact on overall pain management.23 Evaluation of
caregivers is particularly necessary when complicated or
high-tech pain management strategies are contemplated,
such as continuous analgesic infusions. Need for frequent
transportation, administration of pain treatments, and
technical training may result in substantial stress for non-
professional caregivers that can result in work absence or
emotional and physical illness.

Pain Assessment Scales

A variety of pain scales are available to help categorize
and quantify the magnitude of pain complaints. Results
of these scales are also helpful in documenting and com-
municating pain experiences. It is helpful to evaluate pain
using an appropriate pain scale initially and periodically
to maximize treatment outcomes. Results can be
recorded in flow chart or graph, making it easy to iden-
tify stability or changes in pain over time. Because there
are no objective biologic markers or “gold standards,” the
validity of pain scales relies largely on face value, corre-
lation with other known scales (concurrent validity), cor-
relation with pain-related constructs (convergence), and
experience in many populations over several years.

Pain scales can be grouped into multidimensional and
unidimensional scales. In general, multidimensional
scales with multiple items often provide more stable
measurement and evaluation of pain in several domains.
For example, the McGill Pain Questionnaire has been
shown to capture pain in terms of intensity, affect, sensa-
tion, location, and several other domains that are not
evaluable with a single question. At the same time, mul-
tidimensional scales are often long, time consuming, and
can be difficult to score at the bedside, making them dif-
ficult to use in a busy clinical setting. Table 28.3 provides
a description of several multidimensional scales for pain.
Unfortunately, few data are available on the use of many
of these scales specifically in elderly populations.

Unidimensional scales consist of a single item that
usually relates to pain intensity alone. These scales are
usually easy to administer and require little time or train-
ing to produce reasonably valid and reliable results. They
have found widespread use in many clinical settings to
monitor treatment effects and for quality assurance indi-
cators. Table 28.4 describes some unidimensional scales
that are commonly used, but a large number of variants
are available that have similar characteristics and
produce similar results. It is important to remember that
unidimensional pain scales often require framing the pain
question appropriately for maximum reliability. Subjects
should be asked about pain in the present tense (here and
now). For example, the interviewer should frame the
question, “How much pain are you having right now?”
Alternatively, the interviewer can ask, “How much pain
have you had over the last week?” or “On average, how
much pain have you had in the last month?” The latter
questions require accurate memory and integration of
pain experiences over time. Recent studies in those with
cognitive impairment have shown that pain reports
requiring recall are influenced by pain at the moment.34

Thus, it may be more useful to use unidimensional scales
to assess pain at the moment while evaluating changes in
pain reports over time, much the way vital signs are used;
this is especially true for those with some cognitive
impairment.

Pain Assessment in Persons with 
Cognitive Impairment

Cognitive impairment, Alzheimer’s disease, stroke, or
dementia can present substantial challenges to pain
assessment. Fortunately, it has been shown that pain
reports from those with mild to moderate cognitive
impairment are no less valid than other patients with
normal cognitive function.35 Weiner and associates have
shown that these reports are also usually reliable (stable
over time).34 Our experience has shown that commonly
available instruments, such as those in Table 28.5, are fea-
sible for use in most patients with cognitive impairment.18

Thus, most elderly patients with mild to moderate cogni-
tive impairment appear to have the capacity to report
pain accurately and reliably using commonly available
methods.

Of particular interest is the Hurley Discomfort Scale.31

This instrument was developed for the assessment of 
discomfort in patients with profound dementia. The scale
consists of nine items scored by a trained examiner after
observation of a noncommunicative patient. Behavioral
observations such as breathing, vocalization, facial
expression, body language, and restlessness are scored 
on Likert scales. Testing of the scale has demonstrated
reasonable reliability and stability over time.31,36 The scale
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Table 28.3. Multidimensional scales for pain measurement.

Instrument Description Target Validity Reliability Advantages Disadvantages References

McGill Pain Subjects asked to identify words All pain Good Good Multidimensional, Long, difficult to Melzack24

Questionnaire descriptive of individual pain from extensively studied score
78 words grouped in 20 categories; over a long time;
plus 4 other items (including a 5- may discriminate
point word descriptive scale of between types of
pain intensity at the moment [PPI] pain
scored separately)

Short-Form 15 words scored on Likert scale, All pain Good Good Shorter than original May not Melzack25

McGill Pain plus a visual analogue and PPI scales McGill; not studied as discriminate 
Questionnaire deeply as original between pain types

Wisconsin Brief 16-item scale; items scored Cancer Good Good Multidimensional Studied largely in AHCPR Cancer
Pain Inventory separately pain cancer pain Pain Guidelines26

Memorial Sloan– Four word descriptor scales Cancer Good Good Multidimensional Studied largely in Fishman et al.27

Kettering Pain Scale pain cancer pain

Geriatric Pain 24-item questionnaire; 22 items Ambulatory Good Good Multidimensional; Limited experience; Ferrell et al.28

Measure scored dichotomously; 2 items elderly tested in elderly sensitivity to change
scored 0–10 unknown

Neuropathic 10 items each scored 1–10 Neuropathic Specific for Individual item Galer and Dworkin10

Pain Scale pain neuropathic pain analysis may be
more helpful than
changes in total
score

WOMAC 41 items in 5 domains; pain, Arthritis Good Good Specific for arthritis Difficult to use Bellamy et al. 198829

stiffness, physical function, social clinically
function, emotional function

Roland and 24 items scored yes or no Back pain Good Good Specific for back pain May not be Waddell et al.30

Morris generalizable to
Disability other pain
Questionnaire syndromes

Hurley Designed to score discomfort Acute Probably Reasonable Does not rely on Relies on behavioral Hurley et al.31

Discomfort Scale behaviors in patients with severe pain fair self-report observation
Alzeheimer’s disease

Osteoarthritis Designed to score position, Osteoarthritis Compared Test–retest Does not rely on Limited to Keefe et al.32

Pain Behavior movement, and behavior among of knee to 0–10 scale, over 10 weeks, verbal ability osteoarthritis of
Observation adults r = 0.45 r = 0.53 knee
System

Source: Adapted from Ferrell BA. Pain. In: Osterweil D, Brummel-Smith, K, Beck JB, eds. Comprehensive Geriatric Assessment. New York: McGraw-Hill; 2000:389, with permission.



requires some training and experience to administer,
which may be problematic for some clinical settings.

Patients with severe cognitive impairment present sub-
stantial challenges for pain assessment. Although it has
been assumed that those in deep coma do not experience
pain, it is not clear that such brain damage necessarily
results in complete anesthesia. Patients with “locked-in
syndrome” (having intact perception and cognitive func-
tion but no purposeful motor function and no means of
communication) may suffer severely. Unfortunately, no
reliable methods exist to assess pain in these individuals.
Health care providers must be aware of these situations
and provide analgesia empirically, especially during pro-
cedures and conditions known to be uncomfortable or
painful. More often, the majority with moderate to severe
cognitive impairment can and do make their needs
known in simple yes or no answers communicated in
various ways. For example, those with profound aphasia
can often provide accurate and reliable answers to yes
and no questions when confronted by a sensitive and
skilled interviewer. For these patients, it is important to
be creative in establishing communication methods for
the purpose of pain assessment.

Although pain is an individual experience, the use of
family and caregivers in the assessment of pain can some-
times be helpful.37 For patients with cognitive impair-
ment, the history is often only obtainable from family or
close caregivers. Family and caregivers are an excellent
source of qualitative information about general behavior,

medication usage, actions that seem to reduce pain, and
actions that seem to aggravate pain. It is important to
remember, however, that family and caregivers are
limited in their interpretation of events and behaviors.
In fact, evidence has suggested that when it comes to 
estimating pain intensity, proxies are not always very
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Table 28.4. Unidimensional scales for pain measurement.

Scale Description Validity Reliability Advantages Disadvantages References

Visual Analog 100-mm line; Good Fair Continuous scale Requires pencil Clinical Practice
vertical or and paper Guidelines5,7,26

horizontal

Present Pain 6-point 0–5 scale Good Fair Easy to Usually requires Melzack24

Intensity with word understand, word visual cue
descriptors anchors decrease
(subscale of clustering toward
McGill Pain middle of scale
Questionnaire)

Graphic pictures Happy faces; Fair Fair Amusing Requires vision Herr et al.33

others and attention

Sloan Kettering 7 words randomly Good Fair Ease of Requires visual cue Ferrell et al.18

Pain Card distributed on a administration Fishman27

card

Verbal 0–10 Scale “On a scale of 0 Good Fair Probably easiest Requires hearing Ferrell et al.18

to 10, if 0 means to use
no pain and 10
means the worst
pain you can
imagine, how much
is your pain now?”

Source: Adapted from: Ferrell BA. Pain. In: Osterweil D, Brummel-Smith, K, Beck JB, eds. Comprehensive Geriatric Assessment. New York:
McGraw-Hill; 2000:390, with permission.

Table 28.5. Acute pain control options.

Mild pain
Administration of acetaminophen or NSAIDs
Cognitive-behavioral strategies (relaxation, distraction, etc.)
Physical agents (cold, heat, massage, etc.)
Combined strategies

Moderate pain
Low-dose or low-potency opioids
Combinations of acetaminophen or NSAIDs with low-dose or low-

potency opioids
Combined strategies

Severe pain
Potent opioid analgesics (intermittent or around the clock)
Continuous infusions of opioid analgesics (e.g., PCA)
Neural blockade (intermittent or continuous)
Spinal anesthesia (e.g., epidural anesthesia, intermittent or 

continuous)
Combined strategies

Source: Adapted from Acute Pain Management Guideline Panel.
Acute Pain Management: Operative or Medical Procedures and Trauma.
Clinical Practice Guideline. AHCPR Pub 92-0032. Rockville, MD:
Agency for Health Care Policy and Research, Public Health Service,
U.S. Department of Health and Human Services; 1992.
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accurate or reliable. Our studies of elderly cancer
patients suggest that caregivers may overestimate pain
intensity and distress,23 and both physicians and nurses
have been found to underestimate pain, as well as
provide inadequate pain medication.38,39 In the final
analysis, family and close caregivers can be valuable
sources of qualitative information, but they probably
should not be relied on entirely for quantitative assess-
ment of pain intensity or distress, especially among those
patients able to communicate their pain experiences.

Acute and Perioperative 
Pain Management

The treatment of acute pain relies largely on short-term
use of analgesic medications and resolution of the under-
lying cause. A variety of nondrug strategies have also
been shown to be helpful. The choice of analgesic med-
ications and other strategies to be used may depend on
the severity of pain, availability of technical equipment
and expertise, expectations for resolution of underlying
injury, and individual patient characteristics. Table 28.5
lists some options available for acute and postoperative
pain control.

The most common approach to treating acute pain
relies on the World Health Organization recommenda-
tions for choosing the intensity of treatment based on the
intensity of pain.6,40 Pain of mild intensity usually
responds to nonopioid drugs used alone or in combina-
tion with other physical and cognitive-behavioral inter-
ventions. Pain of moderate intensity often requires more
intensive efforts, such as weak opioids or low doses of
more potent opioid drugs. Many of these drugs are com-
pounded with NSAIDs or acetaminophen to achieve
enhanced relief, with only modest exposure to the side
effects of opioids. Severe pain usually requires potent
opioid analgesic medications given alone or in combina-
tion with other analgesic strategies. For severe trauma or
postoperative pain, intermittent intravenous, continuous
intravenous, or spinal anesthesia may provide faster and
more continuous pain relief. Table 28.5 provides an
outline of acute pain control options for mild, moderate,
and severe pain.

Although initially designed as a stepwise approach to
cancer pain management, the WHO approach has
become an acceptable approach to all pain with a few
caveats. First, it is important to remember that the model
does not require that strong opioids be withheld until
after other treatments have failed. When patients present
with severe pain, they should be treated initially with
strong medications. Second, when pain rapidly escalates
from mild to severe, analgesia should be rapidly escalated
to strong opioids, with or without other combined strate-

gies. Third, adjuvant drugs and combined treatments
should be used early for mild to moderate pain, especially
those of the neuropathic type. Finally, when patients
present with acute pain, even though establishing a diag-
nosis is a priority, symptomatic pain treatment should be
initiated while investigations are proceeding. It is rarely
justified to defer analgesia until a diagnosis is made. In
fact, a comfortable patient is better able to cooperate
with diagnostic procedures.

Acute and postoperative pain is dynamic. Without
treatment, sensory input from damaged tissue causes
alterations in spinal cord neurons that result in enhanced
responses. Pain receptors also become more sensitive
after injury. Studies have demonstrated long-lasting
changes after brief painful stimuli.5 These observations
may explain why long-standing pain is more difficult to
suppress. Thus, patients should be encouraged to take
pain medications continuously or to prevent pain before
it becomes severe and requires higher doses of medica-
tion to suppress. In general, it may be helpful to provide
continuous analgesics initially, with intermittent or “prn”
rescue doses reserved for breakthrough or intermittent
pain as the injury resolves.

Aggressive pain prevention and control before, during,
and after surgery can have both short- and long-term
benefits. Good preoperative pain control has been shown
to make postoperative pain easier to control.41 Postoper-
ative patients who use analgesia via a continuous infusion
pump with self-administered boluses for breakthrough
pain report less pain and are more satisfied with their
pain control. These patients also use less medication,
have fewer postoperative complications, and tend to be
discharged earlier compared to similar patients who are
given similar drugs on an intermittent or “as-needed”
basis.5,42

The importance of preoperative patient education
cannot be overemphasized. Studies have shown that pre-
operative patient education and preparation dramatically
enhance postoperative outcomes and improved pain
management.43 Patients given complete information
about specific procedures including detailed descriptions
of expected discomfort postoperatively often have less
pain, use less pain medication, and have earlier dis-
charges.5 Table 28.6 summarizes important preoperative
information for patients and families.

Chronic Pain Management

Chronic pain management often requires a multimodal
approach of drug and nondrug pain management strate-
gies.7 Although analgesic medications are the most
common strategy employed, the concurrent use of cogni-
tive behavior therapy and other nondrug strategies may
be helpful to reduce long-term reliance on medications



alone. It is important to consider that chronic pain man-
agement is often a labor-intensive effort. Not unlike the
effort required during warfarin anticoagulation, pain
management requires frequent monitoring and adjust-
ments. Indeed, elderly patients with chronic pain benefit
particularly from physicians, nurses, and restorative 
personnel who are able to employ an interdisciplinary
approach to complex problems.

In general, chronic pain is often more difficult to
relieve that acute pain. Patients should be given an
expectation of pain relief, but it unrealistic to suggest or
sustain an expectation of complete relief for some
patients with chronic pain. The goals and trade-offs of
possible therapies need to be discussed openly. Some-
times a period of trial and error should be anticipated
when new medications are initiated and titration occurs.
Review of medications, doses, use patterns, efficacy, and
adverse effects should be a regular process of care.7 Inef-
fective drugs should be tapered and discontinued.

Economic issues are also important in the management
of chronic pain. It is appropriate to consider economic
issues and make balanced decisions while basic principles
of assessment and treatment are followed. Health care
professionals should be aware of the costs and economic
barriers patients and families may encounter with the
strategies often prescribed. These issues include lack of
Medicare reimbursement, limited formularies, delays in
referrals in some managed care environments, delays
from mail-order pharmacies, and limited availability of
opioid medications in some pharmacies.

Analgesic Medications

Any patient who has pain that impairs functional status
or quality of life is a candidate for analgesic drug
therapy.7 Analgesic medications are safe and effective in
elderly people. As with all pharmacotherapy, all analgesic
interventions carry a balance of benefits and burdens. For

some classes of pain-relieving medications (opioids, for
example), elderly patients have been shown to have
increased analgesic sensitivity.44 Dosing for most patients
requires beginning with low doses with careful upward
titration, including frequent reassessment for optimum
pain relief and management of side effects.

The least invasive route of drug administration should
be used. Some drugs can be administered from a variety
of routes, such as subcutaneous, intravenous, transcuta-
neous, sublingual, and rectal. Most drugs are limited to
only a few safe routes of administration, but new deliv-
ery systems are being created each year. The oral route
is preferable because of its convenience and relatively
steady blood levels produced. Significant effects are often
seen 30 min to 2 h after an oral dose, which may be a
drawback in acute, rapidly fluctuating pain. Intravenous
bolus provides the most rapid onset and shortest dura-
tion of action, which may require substantial labor,
technical skill, and monitoring. Subcutaneous and intra-
muscular injection, although commonly used, has disad-
vantages of wider fluctuations in absorption and rapid
falloff of action compared to oral routes. Transcutaneous,
rectal, and sublingual routes are also more difficult to
predict but may be essential for those with difficulty 
swallowing.7

Timing of medications is also important. Fast-onset,
short-acting analgesic drugs should be used for episodic
pain. Medications for intermittent or episodic pain can
usually be prescribed as needed. For continuous pain,
medications should be provided around the clock. In
these situations, a steady-state analgesic blood level is
more effective in maintaining comfort. Long-acting or
sustained-release preparations should only be used for
continuous pain. Most patients with continuous pain also
need fast-onset short-acting drugs for breakthrough pain.
Breakthrough pain includes (1) end-of-dose failure as the
result of decreased blood levels of analgesic with con-
comitant increase in pain before the next scheduled dose;
(2) incident pain, usually caused by activity that can be
anticipated and pretreated; and (3) spontaneous pain,
common with neuropathic pain that is often fleeting and
difficult to predict.7

The use of placebos is unethical in clinical practice, and
there is no place for their use in the management of acute
or chronic pain. Placebos, in the form of inert oral med-
ications, sham injections, or other fraudulent procedures
are only justified in certain research designs in which
patients have given informed consent and understand
that they may be receiving a placebo as a part of the
research design. In research, placebos help identify and
measure random or uncontrollable events that may 
confound results of some research designs.45 In clinical
settings, placebo effects are common, but they are neither
diagnostic of pain or indicative of a therapeutic response.
The effects of placebos are short lived, and most patients
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Table 28.6. Preoperative patient education for pain control.

Discuss the patient’s previous experiences with pain, beliefs, and 
preferences for pain control

Give detailed information about postoperative pain expectations
Give patient information about pain management strategies available
Develop with the patient a plan for pain assessment and management
Select a pain assessment method and teach the patient how to use it
Inform patients of the importance of pain prevention
Provide patient with suggestions and training for non–drug pain 

management activities such as breathing and relaxation techniques

Source: Adapted from Acute Pain Management Guideline Panel.
Acute Pain Management in Adults: Operative Procedures. Quick Guide
for Clinicians. AHCPR Pub 92-0019. Rockville, MD:Agency for Health
Care Policy and Research, Public Health Service, U.S. Department of
Health and Human Services; 1995.
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eventually learn the truth, resulting in loss of patient trust
and more needless suffering.

Acetaminophen

Acetaminophen is the drug of choice for elderly persons
with mild to moderate pain, especially that of osteoarthri-
tis and other musculoskeletal problems.7 As an analgesic
and antipyretic, acetaminophen acts in the central
nervous system to reduce pain perception. Despite the
lack of anti-inflammatory activity, studies have shown
that acetaminophen is as effective as ibuprofen for
chronic osteoarthritis of the knee.46 It has also been sug-
gested that acetaminophen may have deleterious effects
on renal function (dose related over many years)47 and
may interfere with the concomitant administration of
warfarin.48 Nonetheless, given in a dose of 650 to 1000 mg
four times a day, it remains the safest analgesic medica-
tion compared to traditional NSAIDs and other analgesic
drugs for most patients. Unfortunately, acetaminophen
overdose can result in irreversible hepatic necrosis.
Therefore, the maximum daily dose should never exceed
4000 mg/day.7

Nonsteroidal Anti-inflammatory Drugs

Nonsteroidal anti-inflammatory drugs (NSAIDs) have
analgesic activity both peripherally and centrally. They
are potent inhibitors of prostaglandin synthesis, which
have effects on inflammation, pain receptors, and nerve
conduction and may have central effects as well.49 It is
now known that there are two major NSAID-sensitive
cyclooxygenase enzymes (COX-1 and COX-2) synthe-
sized in a variety of organs. COX-1 is present in most
organ systems and plays a role in normal organ function
such as gastric mucosal blood flow and barrier function,
renal blood flow, hepatic blood flow, and platelet aggre-
gation. COX-2, normally present in lower concentrations,
is an inducible enzyme in response to injury or inflam-
mation. It is now known that selective inhibition of COX-
2 gives rise to analgesic and anti-inflammatory activity
with less organ toxicity compared to the nonselective
inhibition of both enzymes. These findings have resulted
in new NSAIDs reaching the market that have substan-
tially less gastric and platelet toxicity compared to older
NSAID medications. In fact, clinical trials have found
COX-2 inhibitors to be similarly effective to traditional
NSAIDs in terms of peak pain relief, total pain relief, and
in indices of joint inflammation in patients with arthritis.
Safety profiles of these agents have been impressive in
reduction of gastrointestinal injury and bleeding diathe-
sis.50 However, it is important to note that, like other
NSAIDS, these drugs have ceilings to their effects and
limited potency for patients with moderate to severe pain
problems.

Nonspecific inhibitors of COX enzymes (most older
NSAIDs) are still appropriate for short-term use in
inflammatory arthritic conditions such as gout, calcium
pyrophosphate arthropathy, acute flare-ups of rheuma-
toid arthritis, and other inflammatory rheumatic condi-
tions. They have also been reported to relieve the pain of
headache, menstrual cramps, and other mild to moderate
pain syndromes. These drugs can be used alone for mild
to moderate pain or in combination with opioids for more
severe pain. They have the advantage of being nonhabit
forming. Individual drugs in this class vary widely with
respect to anti-inflammatory activity, potency, analgesic
properties, metabolism, excretion, and side effect profiles.
Moreover, it has been observed that failure of response
to one NSAID may not predict the response to another.
A disadvantage of NSAIDs is that, unlike opioids, they
all demonstrate a ceiling effect, that is, a level at which
increase dose results in no further increase in analgesia.
A large number of NSAIDs are now available; however,
there is no evidence to support a particular compound 
as the NSAID of choice. Several are available over the
counter without a prescription. Table 28.7 lists COX-2
and other selected NSAIDs for pain.

High-dose NSAIDs for long periods of time should be
avoided in elderly patients.7 Of major concern is the high
incidence of adverse reactions, including gastrointestinal
bleeding,51 renal impairment,52 and bleeding diathesis
from platelet disfunction. The concomitant use of meso-
prostol, high-dose histamine-2 receptor antagonists, and
proton pump inhibitors is only partially successful at
reducing the risk of significant gastrointestinal bleeding
associated with NSAID use.53–55 Also, the side effect pro-
files of gastroprotective drugs in this population must be
weighed against their limited benefits.56 These gastro-
protective medications do nothing to prevent the renal
impairment and other side effects. For those with multi-
ple medical problems, NSAIDs are associated with
increased risk of drug–drug and drug–disease interac-
tions. NSAIDs may interact with antihypertensive
therapy.57 Thus, the relative risks and benefits of NSAIDs
must be weighed carefully against other available treat-
ments for older patients with chronic pain problems. For
some patients, chronic opioid therapy, low-dose or inter-
mittent corticosteroid therapy, or other nonanalgesic
drug strategies may have fewer life-threatening risks
compared to long-term NSAID use.7 (Also see Chapter
7, Principles of Pharmacology.)

Opioid Analgesic Medications

Opioid analgesic medications act by blocking receptors
in the central nervous system (brain and spinal cord),
resulting in a decreased perception of pain. Many opioids
also act similar to local anesthetics and have recently
found widespread use in epidural anesthesia.58 Selected



opioid analgesic medications are listed in Table 28.8.
Opioid drugs have no ceiling to their analgesic effects and
have been shown to relieve all types of pain. Short-term
studies have suggested that elderly people, compared to

younger people, may be more sensitive to the analgesic
properties of these drugs; this has been shown for acute
postoperative pain, as well as chronic cancer pain.59–61

One study noted enhanced analgesia in elderly women
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Table 28.7. Selected nonsteroidal anti-inflammatory drugs for pain.

Drug Maximum dose Description Comments

Celecoxib (Celebrex) 200 mg bid Selective COX-2 inhibition; pain and Less gastric toxicity; less 
anti-inflammatory activity similar to platelet inhibition
other NSAIDs

Refocoxib (Vioxx) 50 mg q 24 h Selective COX-2 inhibition; pain and Less gastric toxicity; less 
anti-inflammatory activity similar to platelet inhibition
other NSAIDs

Relafen (Nabumetone) 2000 mg/24 h (q 24 h dosing) Partially COX-2 selective; gastric Avoid maximum dose for 
toxicity  may be less; occasionally prolonged periods
requires q 12 h dosing

Aspirin 4000 mg/24 h (q 4–6 h dosing) Prototype NSAID Salicylate levels may be 
helpful in monitoring

Salsalate (Disalcid) 3000 mg/24 h (q 6–8 h dosing) Hydrolyzed in small intestine to Elderly may require dose 
aspirin adjustment downward to avoid 

salicylate toxicity; salicylate levels
may be helpful in monitoring

Ibuprofen (Motrin by 2400 mg/24 h (q 6–8 h dosing) Gastric, renal, and abnormal platelet Avoid high doses for prolonged 
prescription; Advil, Nuprin, function may be dose dependent; periods of time
and others OTC) constipation, confusion, and 

headaches may be more common in 
older persons

Diflunisal (Dolobid) 1000 mg/24 h maximim dose Relatively good analgesic properties, Dose may need downward 
Loading = 1000 mg, then 500 q 12 h; but requires loading dose adjustment for small patients or 
or 750 mg then 250 mg q 8 h in small frail elderly
patients or frail elderly

Sulindac (Clinoril) 400 mg/24 h (q 12 h dosing) Same as ibuprofen Same as ibuprofen

Naproxen (Naprosyn by 1000 mg/24 h (q 8–12 h dosing) Same as ibuprofen; may require a Same as ibuprofen
prescription; Aleve and loading dose
others OTC)

Choline magnesium 5500 mg/24 h (q 12 h dosing) Lower effect on platelet function Salicylate levels may be helpful to
trisalicylate (Trilisate) avoid toxicity

Indomethacin (Indocin) 200 mg/24 h (q 8–12 h dosing) Extremely high toxicity in frail elderly; Keep dose to a minimum 
should be reserved for acute (25 mg q 18 h) and for short-term 
inflammatory conditions (e.g., gout) use only; avoid use for 

osteoarthritis or  other 
noninflammatory problems

Ketorolac (Toradol) i.m., 120 mg/24 h (30–60 mg loading Substantial gastrointestinal toxicity as Duration of treatment limited 
dose; followed by half the loading well as renal and platelet dysfunction; because of high toxicity; reduce 
dose (15–30 mg q 6 h, limited to relatively high postoperative dose in half for those <50 kg or 
not more than 5 days) p.o., complications have been documented >65 years of age
60 mg/24 h (q 6 h dosing limited to 
not more than 14 days)

OTC, over the counter or available without prescription; i.m., intramuscular (injection); p.o., per oral route (by mouth).
Limited number of examples are provided. For comprehensive lists of other available NSAIDs and a host of brand names, clinicians should consult
other sources.
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Table 28.8. Selected opioid analgesic medications for pain.

Drug Starting dose (oral) Description Comments

Morphine (Roxanol, MSIR) 30 mg (q 4 h dosing) Short–intermediate half-life; older people  are Titrate to comfort; continuous use for continuous
more sensitivite than younger people to side pain; intermittant use for episodic pain; anticipate
effects and prevent side effects

Codeine (plain codeine, Tylenol 3, 30–60 mg (q 4–6 h dosing) Acetaminophen or NSAIDs, limit dose; Begin bowel program early; do not exceed 
other combinations with constipation is a major issue maximum  dose for acetaminophen or NSAIDs
acetaminophen or NSAIDs)

Hydrocodone (Vicodin, Lortab, 5–10 mg (q 3–4 h dosing) Toxicity similar to morphine, acetaminophen, Same as above
others) or NSAID combinations; limit maximum dose

Oxycodone (Roxicodone, Oxy IR; 20–30 mg (q 3–4 h dosing) Toxicity similar to morphine, acetaminophen, Same as above
or in combinations with or NSAID conbinations; limit maximum dose;
acetaminophen or NSAIDs such oxycodone is available generically as a single 
as Percocet, Tylox, Percodan, others) agent

Hydromorphone (Dilaudid) 4 mg (q 3–4 h dosing) Half-life may be shorter than morphine; toxicity Similar to morphine
similar to morphine

Sustained-release morphine MS Contin, 30–60 mg (q 12 h dosing) Morphine sulfate in a wax matrix tablet or Titrate dose slowly because of drug accumulation;
(MS Contin, Oramorph, Kadian) Oramorph, 30–60 mg (q 12 h dosing) sprinkles; MS Contin and Oramorph should not rarely requires more frequent dosing than 

Kadian, 30–60 mg (q 24 h dosing) be broken or crushed; Kadian capsules can be recommended on package insert; immediate-
opened and sprinkled on food, but should not release opioid analgesic often necessary for
be crushed breakthrough pain

Sustained-release oxycodone 15–30 mg (q 12 h dosing) Similar to sustained-release morphine Similar to sustained-release morphine
(Oxycontin)

Transderm Fentanyl (Durgesic) 25-mg patch (q 72 h dosing) Reservoir for drug is in the skin, not in the Drug reservoir is in skin, not patch; titrate slowly 
patch; equivalent dose compared to other using immediate-release analgesics for 
opioids is not very predictable (see package breakthrough pain; peak effect of first dose may 
insert); effective activity may exceed 72 h take 18–24 h; not recommended for opioid-naive 
in older patients patients

Fentanyl lozenge on an Rub on bucal mucosa until analgesia Short half-life; useful for acute and breakthrough Absorbed via bucal mucosa, not effective orally
applicator stick (Actiq) occurs, then discard pain when oral route is not possible

Limited number of examples are provided. For comprehensive lists of other available opioids clinicians should consult other sources.



even when morphine was administered by the epidural
route.62 Advanced age is associated with a prolonged half-
life and prolonged pharmacokinetics of opioid drugs.
Thus, elderly people may achieve pain relief from smaller
doses of opiate drugs than younger people.

Opioid drugs have the potential to cause cognitive dis-
turbances, nausea, respiratory depression, constipation,
and habituation in older people. Drowsiness,
performance-based measures of cognitive impairment,
and respiratory depression associated with opioids should
be anticipated when opioids are initiated and doses are
escalated rapidly. Central nervous system effects are dose
dependent and can be used to judge rate of dose escala-
tions. If patients have unrelieved pain with little drowsi-
ness or cognitive impairment, doses may be escalated.
Tolerance usually develops in a few days to central nervous
system side effects,at which time patients usually return to
a fully alert status and baseline cognitive function. Until
tolerance develops, patients should be instructed not 
to drive and to take precautions against falls or other 
accidents. Once tolerance to these effects has developed,
however,patients can return to normal activities, including
driving and other demanding tasks, despite high doses of
opioid drugs. In fact, cancer patients are often observed to
improve physical and cognitive function once pain is 
adequately relieved on opioid analgesics.7

Constipation is a side effect of opioid drugs to which
patients do not develop tolerance. The management of
constipation must be preemptive and preventative and
include increasing fluid intake, maintaining mobility, and
regular use of cathartic medications. All patients require
stool softeners and osmotic laxatives, such as milk of
magnesia, lactolose, or sorbitol. For many patients,
opioid-induced constipation also requires potent stimu-
lant laxatives, such as senna or biscodyl. It should be
remembered that stimulants should not be used until
impactions have been removed and obstruction has been
ruled out. Finally, some patients require regular enemas
to ensure bowel evacuation during opioid administration
for severe pain.

Nausea also occasionally complicates opioid therapy.
Nausea from opioid medications may result from several
mechanisms and typically wanes as tolerance develops
over several days to a week. Traditionally, antiemetics
such as prochlorperazine, chlorpromazine, and anti-
histamines have been the mainstay of treatment for
nausea in younger patients. Recently, low-dose haloperi-
dol and metaclopramide have been used, anecdotally
noting a lower side effect profile compared to other neu-
roleptic drugs. It should be remembered that all these
agents have high side effect profiles in elderly patients,
including movement disorders, delirium, and anticholin-
ergic effects. Thus, clinicians should choose antiemetic
medications with the lowest side effects and continue to
monitor patients frequently.7

It is important for clinicians who prescribe opioid anal-
gesics to understand issues of tolerance, dependency, and
addiction. Tolerance is a pharmacologic phenomenon
that occurs with many drugs. Tolerance is defined by
diminished effect of a drug associated with constant
exposure to the drug over time. For opioid drugs, toler-
ance is difficult to predict. In general, tolerance to drowsi-
ness and respiratory depression occurs much faster than
tolerance to analgesic properties of the drug. Previous
reports that described tolerance among cancer patients
resulting in the need for massive doses of morphine to
achieve adequate analgesia were probably misinter-
preted because those patients also had rapidly advancing
cancer.63 More recent studies of opioid-managed arthri-
tis pain have noted that tolerance was not often signifi-
cant.64 Many patients have been noted to remain on
stable doses of opoids for many years without demon-
strating significant tolerance to the analgesic effects.
Tolerance develops quickly to central nervous system side
effects and to nausea and never develops to constipation.

Dependency is also a pharmacologic phenomenon
associated with many drugs, including corticosteroids and
beta-blockers. Dependency is present when patients
experience uncomfortable side effects when the drug is
withheld abruptly. Drug dependence requires constant
exposure to the drug for at least several days. The
minimum dose and duration of drug exposure and devel-
opment of withdrawal symptoms is not precisely known,
but it appears to vary with individual opioid compounds.
Symptoms associated with abrupt opioid withdrawal may
include anorexia, restlessness, nausea, diaphoresis, tachy-
cardia, mild hypertension, and mild fever. Worsening
symptoms may include skin mottling, gooseflesh, and
frank autonomic crisis. Fortunately, these symptoms can
be completely prevented by tapering opioids over a few
days. Opioid doses can be reduced by 50% every few days
and safely discontinued within a week. In severe cases,
clonidine given short term in titrated doses will usually
control serious autonomic signs. It is important to
remember that physiologic effects of opioid withdrawal
are usually not life threatening compared to those
common with alcohol, benzodiazepine, or barbiturate
withdrawal.65

Addiction is a psychiatric and behavioral problem and
is defined in such terms. Addictive behavior is defined by
compulsive drug use despite negative physical and social
consequences (harm to self and others) and the craving
for effects other than pain relief. Addicted patients often
have erratic behavior that can be observed in a clinical
setting in the form of selling, buying, and procuring drugs
on the street and using medication by bizarre means such
as crushing or dissolving tablets for self-i.v. administra-
tion. It is now clear that drug use alone is not the major
factor in the development of addiction. Other medical,
social, and economic factors play immense roles in addic-
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tive behavior.65 It is also important to not construe certain
behaviors as necessarily addictive behaviors. Hoarding of
medications, persistent or worsening pain complaints, fre-
quent office visits, requests for dose escalations, and other
behaviors associated with inadequately treated and un-
relieved pain has coined the term pseudo-addiction.
Laws, regulations, and unintentional behavior by pre-
scribing clinicians may require patients to hoard medica-
tion and seek other physicians for additional help. In fact,
true addiction is rare among patients taking opioid anal-
gesic medications for medical reasons. This observation
is not meant to imply that opioid drugs can be used indis-
criminately, only that exaggerated fear of addiction and
side effects do not justify failure to treat pain in elderly
patients, especially those near the end of life.63

Fear of addiction has been identified as a major barrier
to pain management in elderly people.64 Unfortunately,
fears by clinicians and patients have been overly influ-
enced by social pressures to reduce illegal drug use
among younger people and those who take narcotics for
emotional rather than medical reasons. Regulation of
controlled substances by state and federal authorities, as
well as scrutiny of physician practices by state license
boards, have intimidated many clinicians, who as a result
may not prescribe potent analgesic medications, even for
those with severe pain near the end of life. This hesitancy
to treat symptom distress may actually contribute to
patients who seek suicide rather than endure inade-
quately managed pain. More recently, many organiza-
tions, such as the American Medical Association, the
American College of Physicians, and the American Geri-
atrics Society, have released position statements support-
ing comfort and the control of pain in patients near the
end of life.3,66,67 As emphasized by these organizations,
clinicians have an obligation to provide comfort, pain
relief, and dignity for patients.

Other Nonopioid Medications for Pain

A variety of other medications not formally classified as
analgesics have been found to be helpful in certain spe-
cific pain problems. The term adjuvant analgesic drugs,
although frequently used, is a misnomer in that some of
these nonopioid drugs may be the primary pain-relieving
pharmacologic intervention in certain cases. Table 28.9
provides some examples of nonopioid drugs that may
help certain kinds of pain. The largest body of evidence
available relates to the use of these drugs for neuropathic
pain, such as diabetic neuropathies, postherpetic neural-
gia, and trigeminal neuralgia. Tricyclic antidepressants,
anticonvulsants, and local anesthetics are the nonopioid
analgesics most frequently used for neuropathic condi-
tions. In general, these drugs have had limited success in
pain syndromes that are not associated with neuropathic
mechanisms.68,69 Most reports have found that these

agents are only partially successful. Typically, about 50%
to 70% of patients subjects have a measurable response,
and of those most experience only partial relief.68–70 Thus,
these drugs are often not panaceas and are rarely totally
successful as single agents. One exception may be tri-
geminal neuralgia, where carbamazepine is probably the
drug of choice.7 Usually these agents work better in com-
bination with other traditional drug and nondrug strate-
gies in an effort to improve pain and keep other drug 
doses to a minimum. Failure of response to one particular
class of drugs does not necessarily predict failure of
another class of agents. In general, nonopioid medications
for neuropathic pain should be chosen according to lowest
side effects. Treatment should usually start with lower
doses than recommended for younger patients, and doses
should be escalated slowly based on known pharmacoki-
netics of individual drugs and appropriate knowledge of
disease-specific treatment strategies. Unfortunately, most
of the nonopioid medications for pain management have
high side effect profiles in elderly people. Thus, these 
medications often must be monitored carefully.

Antidepressants have been the most widely studied
class of nonopioid medications for pain. The mechanism
of action for these drugs is not entirely known but prob-
ably has to do with interruption of norepinephrine and
serotonin-mediated mechanisms in the brain.68 For 
neuropathic pain, the major effect of these drugs is not
their mood-altering capacity, although this may also be
helpful in those with concurrent major depression. More
is known about tricyclic antidepressants than the other
subclasses. A randomized placebo-controlled trial of
amitriptyline, desipramine, and fluoxitene indicated that
desipramine may be as effective as amitriptyline, but 
fluoxetine is no better than placebo for the treatment of
diabetic neuropathy.62 Thus, desipramine may be a 
better choice because it has a lower side effect profile in
elderly people than amitriptyline. Other studies of the
serotonin reuptake inhibitors, which may have lower side
effect profiles for elderly people, have had mixed reviews,
and most have not been shown effective for pain man-
agement, with the exception of chronic headache and 
diabetic neuropathy (paroxetine).68

It has been known for many years that some medica-
tions with antiepileptic activity may relieve the pain of
trigeminal neuralgia (tic douloureux).71 Studies have
shown that compounds such as diphenylhydantin, tegre-
tol, and valproic acid may also help diabetic neuralgia
and other neuropathic pains in some patients. In general,
the usefulness of these drugs has been limited by their
high side effect profiles in elderly people and the fact that
most patients respond only partially, making the overall
risk/benefit ratio large in this population. Indeed, these
drugs are not simple analgesics and should not be used
for the relief of trivial aches and pains.7 Of recent inter-
est has been the effectiveness of gabapentin for treatment
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Table 28.9. Selected nonopioid medications for pain.

Drug Description Comments

Antidepressants: Older people are more sensitive to side effects, especially Complete relief unusual; used best as adjunct to other strategies; start low 
Amytriptyline, desipramine, nortriptyline, anticholinergic effects; desipramine or nortriptyline are better and increase slowly every 3–5 days

others choices than amytriptyline

Anticonvulsants Carbamazepine may cause leukopenia, thrombocytopenia, and Start low and increase slowly; check blood counts on carbamazepine
Clonazapam, carbamazepine rarely aplastic anemia; clonazepam side effects may be similar 

to other benzodiazepines in the elderly

Gabapentin (also an anticonvulsant) Less serious side effects than other anticonvulsants Start with 100 mg and titrate up slowly; tid dosing; monitor for idiosyncratic 
Neurontin side effects such as ankle swelling, ataxia, etc.; effective dose reported 

100–800 mg q 8 h

Antiarrhythmics Common side effects include tremor, dizziness, paresthesias; Avoid use in patients with preexisting heart disease; start low and titrate 
Mexiletine (Mexitil) rarely may cause blood dyscrasias and hepatic damage slowly; monitor EKGs; q 6–8 h dosing

Local anesthetics i.v. lidocaine may predict response to anticonvulsants and antiarrhythmics
Lidocaine (intravenous) IV lidocaine associated with delirium. May apply up to three patches alternating 12-h interval to improve pain,
Lidocaine transdermal patch (Lidoderm) Transdermal patch has minimal systemic absorption reduce denervation hypersensitivity, and decrease systemic absorption
Capsaicin Capsaicin depletes nerve endings of substance P May take 2 weeks to peak effect

Tramadol (Ultram) Partial opioid and serotonin agonist; more of a norepinephrine Has ceiling effect; dose >300 mg/24 h usually not tolerated because of 
antagonist; may cause drowiness, nausea, vomiting, and nausea; q 4–6 h dosing
constipation

Muscle relaxants (baclo Fen Sedation; anticholinergic effects; abrupt withdrawal of Mechanism of action not precisely known; monitor for sedation and
chlorzoxazone [Paraflex], baclofen may cause CNS irritability anticholinergic effects; taper baclofen on discontinuation 
cyclobenzaprine [Flexaril]) Poorly tolerated in older adults

Substance P inhibitors (capsaicin) Burning pain during depletion of substance P may be Start with small doses; can be partially removed with vegetable oil
available OTC; for topical use only intolerable by as many as 30% of patients; may take 14 days 

for maximum response; avoid eye contamination

NMDA inhibitors N-Methyl-d-aspartate antagonists (NMDA) Ketamine only available i.v.

Ketamine Ketamine: potent anesthetic Both may cause delirium
Dextromethorphan Dextromethorphan: common cough suppressant

Drugs for osteoporosis Pain relief mechanisms unknown Not effective on pain other than osteoporosis
Calcitonin
Bisphosphonates

Corticosteroids Decrease inflammation in many tissues Classic corticosteroid side effects limit overall usefulness in chronic pain
Prednisone
Dexamethasone

Limited number of examples are provided. For comprehensive lists of other available medications for pain, clinicians should consult other sources.
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of diabetic neuralgia and postherpetic neuralgia.72,73

Clinical observations suggest that this agent has a signifi-
cant analgesic effect on neuropathic pain with a much
lower side effect profile compared to other antiepileptic
drugs and also most antidepressants.

Several local anesthetics have also been shown to
relieve neuropathic pain when administrated systemi-
cally, in addition to their known local anesthetic effects.
Intravenous lidocaine has been found to sometimes
predict the response to other anticonvulsant and system-
ically administered local anesthetics.71 Mexilitine
(Mexitil), similar to lidocaine but active orally, has also
shown some activity against neuropathic pain of diabetic
neuralgia. Although this drug also has a high risk to
benefit ratio, some studies have reported response rates
at lower doses than are often recommended for cardiac
arrhythmias.74 Lidocaine transdermal patches have been
effective for treatment of neuropathic pain.

Finally, chronic pain associated with osteoporosis has
been shown to improve with calcitonin.75 Most investi-
gators of the effects of calcitonin on osteoporosis have
reported anecdotally that pain improves significantly.
These studies have not been designed as pain studies, but
results thus far are encouraging.

Anesthetic and Neurosurgical
Approaches to Pain Management

A wide variety of anesthetic and neurosurgical
approaches to pain are available, and some require 
highly specialized skills.76 Table 28.10 lists some common
anesthesia and neurosurgical interventions for severe
pain. Although it is beyond the scope of this chapter to
review details of all these techniques, a few deserve
mention.

Trigger-point injections have been used effectively for
the treatment of myofascial pain syndromes. Trigger
points may initiate a reflex mechanism that produces
referred pain, tenderness, and muscle spasm. With local
injection of the trigger point followed by stretching and
reconditioning of the muscles, the myofascial pain syn-
drome may subside. More recently, similar results have
been obtained using ice massage or vapocoolant spray
applied topically, followed by specific muscle stretching
and physical therapy techniques.77 Trigger-point injection
with dilute local anesthetics may be highly effective when
combined with specific physical therapy for many
myofascial pain syndromes.

Table 28.10. Anesthetic or neurosurgical pain management techniques.

Procedure Possible indications Comments

Continuous infusion opioids Perioperative pain; severe cancer pain when Subcutaneous infusions are usually well tolerated
(morphine, hydromorphone, oral route has failed by patients in nursing homes or home care; i.v.
fentanyl) infusions may require more skilled monitoring

Epidural analgesia (intermittent Perioperative pain; severe cancer pain when Can be supplied by external or internally implanted
local anesthetics or opioids, or oral route has failed pumps; does not avoid constipation and
continuous opioids) occasional delerium; serious complications are

rare but can be devastating

Nerve blocks Mononeuropathies, postherpetic neuralgia, Usually temporary relief limited to a few days or
intercostal nerve pain (postthoracotomy or weeks
postherpetic neuralgia)

Intrathecal analgesia Perioperative pain Can cause respiratory depression

Stellate ganglia blockade Sympathetically mediated pain of the upper Not to be confused with complex regional pain
extremity syndromes

Lumbar sympathetic blockade Sympathetically mediated pain of the lower
extremity, peripheral vascular disease

Celiac plexus blockade Severe pain from carcinoma of pancreas Requires substantial skill

Neuroablation (permanent nerve Severe recalcitrant mononeuropathic pain May recur after several years
destruction)

Cordotomy Severe recalcitrant cancer pain May not relieve all pain

Neurostimulation (dorsal column Severe recalcitrant pain, usually following Requires substantial skill
or thalamic) thalamic stroke or spinal cord injury



Continuous drug infusions are effective for steady-
state analgesic drug levels. Continuous infusions can be
maintained by implantable pumps or external devices 
to deliver intravenous, subcutaneous, intrathecal, or
epidural medications. Continuous infusions of opioid
drugs have found widespread use in severe chronic
cancer pain, especially among those nearing the end of
life. Other uses have included continuous infusion of
muscle relaxants for patients with muscle spasm from
spinal injury, multiple sclerosis, or end-stage Parkinson’s
disease. Whether these invasive high-tech strategies are
appropriate for patients with all kinds of chronic pain
remains controversial. These techniques are expensive,
but they are often reimbursed by third-party payors,
including Medicare, raising ethical issues about the appli-
cation of high-tech strategies for patients who might be
equally well managed using oral medications that are not
reimbursable.78,79 In general, invasive methods carry risk
and should be used only when oral medications become
ineffective or the oral route of administration is no longer
viable.

Nondrug Strategies for 
Pain Management

Nondrug strategies, used alone or in combination with
appropriate analgesic medications, should be an integral
part of the care plan for most elderly patients with 
significant pain problems. Nondrug strategies for pain
management encompass a broad range of treatments and
physical modalities, many of which carry low risks for
adverse effects (Table 28.11). Used in combination with
appropriate drug regimens, these interventions often
enhance therapeutic effects while allowing medication
doses to be kept low to prevent adverse drug effects.7

Among the nondrug interventions, the importance of
patient education cannot be overstated. Studies have
shown that patient education programs alone signifi-
cantly improve overall pain management.80,81 Such pro-
grams often include content about the nature of pain,
how to use pain diaries and pain assessment instruments,
how to use medications appropriately, and how to use
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Table 28.11. Selected nondrug strategies for pain management.

Intervention Comments Limitations

Education Content should include basic knowledge about pain May require substantial time
(diagnosis, treatment, complications, and prognosis), other 
available treatment options, and information about over-
the-counter medications and self-help strategies

Exercise Can be tailored for individual patient needs and lifestyle; Maintenance is critical and difficult to 
moderate-intensity exercise should be maintained for continue indefinitely
30 min or more 3–4 times a week and continued indefinitely

Cognitive-behavioral therapy Should be conducted by a trained therapist Requires substantial cognitive function

Physical modalities (heat, A variety of techniques are available for application Heat and cold should be used with caution 
cold, and massage) in those with cognitive impairment to avoid 

thermal injuries

Physical or occupational Should be conducted by a trained therapist Not appropriate for maintainence therapy;
therapy can be expensive if not reimbursed

Chiropractic Has been shown to be as effective as Mackenzie exercises Potential spinal cord or nerve root 
for acute back pain impingement should be ruled out before any

spinal manipulation

Acupuncture Should be provided only by a qualified acupuncturist Effects may be short lived and require 
repetitive treatments

Transcutaneous electrical Should initially be applied and adjusted by an experienced Effects are often short lived; clear placebo 
nerve stimulation (TENS) professional effects have been observed

Relaxation and distraction Therapeutic modalities require individual acceptance and Patients with cognitive impairment may not 
techniques may require substantial training be good candidates
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self-help nondrug strategies. Whether conducted in
groups or individually, education should be tailored for
individual patient needs and level of understanding.
Written materials and methods of reinforcement are
important to the overall success of the program.

Physical exercise is important for most patients with
pain. A program of exercise can be tailored to most
patients’ needs and is extremely important for rehabili-
tation and the maintenance of strength and endurance.
Clinical trials of older patients with chronic musculo-
skeletal pain have shown that moderate levels of exer-
cise (aerobic and resistance training) on a regular basis
are effective in improving pain and functional status.82–84

Initial training for chronic pain patients usually requires
8 to 12 weeks with supervision by a professional who can
focus on the needs of older people with musculoskeletal
disorders. There is no evidence that one form of exercise
is better than another, so programs can be tailored for the
individual’s needs, lifestyle, and preference. The intensity
of exercise, along with frequency and duration, must be
adjusted to avoid exacerbation of the underlying condi-
tion, while gradually increasing and later maintaining
overall conditioning. It is important to remember that
feeling better often gives rise to a false impression that
the discipline of regular exercise is not necessary.
Continued encouragement and reinforcement is often
required. Unless complications arise, the program of
exercise should be maintained indefinitely to prevent
deconditioning and deterioration.

Psychologic strategies have also be shown to be helpful
for some with significant pain. Cognitive therapies are
strategies aimed at altering belief systems and attitudes
about pain and suffering. Cognitive therapies include
various forms of distraction, relaxation, biofeedback, and
hypnosis. Behavioral therapies are strategies aimed at
enhancing healthy behaviors and discouraging abnormal
behavior that is unpredictable and self-defeating.
Cognitive therapy can be combined with behavioral
approaches, and together they are known as cognitive-
behavioral therapy. Cognitive-behavioral therapy in its
purest form includes a structured approach to teaching
coping skills that might be used alone or in combination
with analgesic medications and other nondrug strategies
for pain control. Effective programs can be conducted by
trained professionals with individual patients or in
groups, and there is some evidence that the effect is
enhanced with caregiver involvement. Although it may
not be appropriate for those with significant cognitive
impairment, there is evidence from randomized trials to
support the use of cognitive-behavioral therapy for many
patients with significant chronic pain.85,86

Finally, a variety of alternative therapies are also used
by many patients. Many patients seek alternative medi-
cine approaches with and without the knowledge or 
recommendation of their physician or other primary care

provider. Alternative medicine approaches to chronic
pain may include homeopathy, spiritual healing, or the
growing market of vitamin, herbal, and natural remedies.
Although there is little scientific evidence to support
these strategies for pain control, it is important that
health care providers not abandon or react to patients
using these modalities, but rather educate both them-
selves and their patients about their benefits and 
risks.87
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routine tasks, such as balancing a checkbook or finding
their way home from a neighborhood store. Family
members or paid help begin to play a larger role in the
patient’s care. Often, behavioral disturbances including
agitation, wandering, and paranoia develop, affecting
both the patient and the caregiver. In advanced demen-
tia, patients depend entirely on their caregivers for the
activities of daily living, such as dressing, bathing, and toi-
leting. They suffer from incontinence, gait instability, and
decreased ability to chew and swallow. Eventually, they
may be unable to remember their caregivers’ names and
cannot recognize members of their own family. Patients
cannot verbally express emotions or describe pain and
discomfort. Often, they are bedbound. By the end stages
of dementia, most patients require nursing home care.

Caring for patients with dementing illness is physically,
financially, and emotionally exhausting. Fifty percent of
caregivers have financial difficulties and 66% have their
own health problems.9 Caregivers for dementia patients
face different, and in some ways greater, stresses than
caregivers in other terminal illnesses. The duration of
family caregiving required often exceeds 10 years. In
many cases, the disease affects the patient’s personality.
Paranoia and behavioral disturbances are common. In
late stages, patients often can neither recognize nor
appreciate their caregivers. In addition, the financial
burden of this disease is staggering. In 1991, the direct
costs of Alzheimer’ s disease were $20.6 billion, with in-
direct costs estimated at $67.3 billion.9,10 The estimated
10-year direct cost for a man with Alzheimer’s disease 
is $67,000. For women, who often have less support 
available in the home, the estimated 10-year direct 
cost is $100,900.2 Indirect costs of Alzheimer’s disease
include unpaid hours that caregivers spend with patients,
as well as lost wages secondary to hours missed from 
paid employment. Due to hospital and nursing home
costs, Medicaid and Medicare expenditures on dementia
patients are significantly more than age-matched patients
without dementia.11–14 When family labor is considered,

Irreversible dementia is one of the most feared diagnoses
in medicine. Patients with the disease face progressive
deterioration of cognitive abilities, eventually resulting in
loss of independence and inability to care for oneself.
Prevalence of dementia increases with each decade of life
over age 65.1 Nineteen percent of the population suffers
from dementia by age 80, 49% by age 90, and 60% among
centenarians.2,3 Alzheimer’s disease (AD) is the most
common cause of dementia, accounting for 50% of all
cases. Over 4 million Americans are affected; this number
is expected to increase to a minimum of 14 million by the
middle of this century.4,5 Worldwide, 22 million people are
affected.6 The second most common cause of dementia in
the United States is vascular dementia, which accounts
for another 20% to 40% of dementia cases.7 Lewy body
disease, Pick’s disease, and Creutzfeldt–Jakob disease
occur less often. Clinically, it is difficult to distinguish
between different types of dementia, and many patients
present with a “mixed” picture. In one study, the preva-
lence of “dementia of unknown etiology” increased with
age and represented nearly 50% of dementia in those
over age 90.8

Dementia is a chronic, terminal disease. All treatments
are palliative, as there is no cure. The disease begins in-
sidiously with mild decreases in memory, judgment, and
spatial relationships. Care for the dementia patient
should endeavor to preserve dignity and aggressively
manage symptoms to sustain the best quality of life pos-
sible in patients with early, moderate, and end-stage
dementia.

Each stage presents unique sources of suffering. In
early dementia, patients may experience difficulties with
word finding, driving, and learning new skills. Even in the
early stages, patients require supervision. These patients
may suffer depression, fear, and anxiety over their diag-
nosis and loss of independence. Over a period of time, on
average 7 to 10 years, the disease progresses and patients
suffer increased cognitive decline. Patients with moder-
ate dementia lose the ability to perform previously
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the costs for caregiving at home in cases of advanced
dementia exceed the costs of nursing home care.15 The
chronic stress associated with caring for a spouse with
Alzheimer’s disease has also been associated with
decreased immunity and associated comorbidities, in-
cluding depression.16 Physicians can minimize caregiver
burnout by letting caregivers know that they are avail-
able to talk with them during stressful times, simplifying
medications and treatments, encouraging caregivers to
take some time each day for their own needs, and pro-
viding information about support groups and community
services, including hospice.

This chapter seeks to describe the medical and social
issues that may become problems for dementia patients
and their caregivers during the course of dementia and
suggests appropriate interventions that will alleviate 
suffering. The needs of patients and caregivers change
dramatically in each stage of the disease; therefore, this
chapter is divided into three sections: early dementia,
moderate dementia, and advanced dementia. Every
dementia patient goes through all three stages; however,
the disease affects each patient differently.

Physicians need to tailor care to the individual patient
and caregiver. The patient with dementia may have or
develop other chronic medical problems, including 
coronary artery disease, vascular ulcers, osteoarthritis,
diabetes, renal insufficiency, and malignancy. A life-
threatening illness, such as acute myocardial infarction,
pneumonia, or urinary tract infection, could strike during
any stage of dementia. Concurrent illnesses put addi-
tional stress on caregivers; the burdens of dressing
changes, administering medications, and giving injec-
tions fall to them. The stage of dementia will affect the
patient’s ability to understand and comply with therapy.
Physicians should continue to prescribe treatments that
enhance comfort for demented patients with concurrent
illness who do not undergo surgery, chemotherapy, and
other invasive testing.

Early Dementia

D.G. is a 75-year-old retired businessman who was diagnosed
with Alzheimer’s dementia 3 months ago. He lives with his 70-
year-old wife in a three-bedroom house. Before his diagnosis,
Mr. G. had been repeating the same questions over and over,
which was a source of irritation and concern to his wife of 47
years. Mr. G. was started on vitamin E and donepezil for
Alzheimer’s dementia, and both he and Mrs. G believe that
his condition has been stable over the last few months. Mr. G.
tells his physician that his grandmother was senile for a few
years before her death. He fears losing control of his life and
becoming a burden on his wife and two adult children.

After a medical evaluation to exclude reversible causes
of dementia, physicians should implement evidence-

based pharmacologic therapies to decrease the rate of
cognitive decline. Treatment with cholinesterase inhi-
bitors can modestly improve cognitive function and pos-
sibly improve activities of daily living in patients with
mild to moderate Alzheimer’s dementia.6,17,18 These 
drugs may slow progression of the disease and help
patients retain independence for a longer period of time.
Although the first drug in this class, tacrine, was associ-
ated with liver toxicity, donepezil and rivastigmine are
safe and well tolerated. There is less evidence to support
using Hydergine, statins, nonsteroidal anti-inflammatory
drugs, vitamin E, and dehydroepiandrosterone (DHEA)
to delay cognitive decline.19–21 Because the prevalence of
AD is so high, much of the research on therapies has
focused on AD rather than other types of dementia.
Aggressive control of vascular risk factors may stabilize
the rate of decline for patients with vascular dementia.
Occupational therapy may also help patients with early
and moderate dementia. Patients seem to derive both
cognitive and behavioral benefits, at least in the short
term, from reality orientation.22

In the early stages of dementia, it is important to
inform both patients and caregivers of the diagnosis.23

Educating patients and families about the course of the
disease will help them make plans for medical care, finan-
cial affairs, and the way that they want to spend their
remaining functional time. At this stage of the disease,
patients can still make decisions for themselves. Physi-
cians should ask them about their preferences for medical
treatments in later stages of disease. Specifically, patients
should be asked under what circumstances they would 
no longer wish life-prolonging technologies, such as a
feeding tube. Many patients respond to this question by
stating that if they are no longer able to recognize loved
ones, then medical care should focus on comfort and
quality of life, and they should be allowed to die peace-
fully. This is a more important and useful question than
queries about desires for or against specific medical tech-
nologies, any one of which might be appropriate or in-
appropriate depending upon the details of the clinical
context. Patients should also be asked to designate one
or more primary decision makers in preparation for the
time when they are no longer able to make medical deci-
sions for themselves.

Early conversations about advance directives prepare
family members for the burden of decision making in late
dementia and may reduce later stress associated with sur-
rogate decision making.24 Goals of care should also be
discussed early in the course of the disease. Patients and
family members should be reassured that goals might
change as the disease progresses. For example, early in
the course of dementia, goals may be preserving auton-
omy, financial planning, continuing to participate in social
activities and travel, ensuring safety, prolonging life, and
forming a care plan for more advanced stages of disease.



Health care providers should advise patients and their
families to speak with a financial advisor or attorney
regarding their financial affair.25 Physicians should
remember that goals of care are likely to differ in rela-
tionship to individual belief systems and values.

Psychiatric disturbances are among the most frustrat-
ing problems of dementia. Early in the course of demen-
tia, patients are aware of progressive memory loss and
fear loss of identity. This fear can cause considerable
anxiety and depression. Forty percent of patients with
dementia experience anxiety.26 Depressive symptoms are
reported in 50% of patients with Alzheimer’s dementia
and may be more prevalent in vascular and Parkinson’s
dementia.26 Depression in progressive dementia may be
caused by anatomic damage to the brain.27 Patients with
AD are often diagnosed with depression as much as 2
years before the diagnosis of AD is made.28 Antidepres-
sants sometimes help these symptoms; however, thera-
pies for classical depression may not be as efficacious in
depression associated with dementia. Patient support
groups may help in the early stages of disease. Euphoria
is uncommon in AD but may be associated with frontal
lobe dementias.28 Depression is sometimes confused with
personality changes in patients with AD. Frequently,
Alzheimer’s patients exhibit indifference, limited emo-
tional engagement, and decreased motivation.28 Therapy
with cholinesterase inhibitors may improve psychiatric
symptoms.

The period after diagnosis is also a time of great adjust-
ment and grief for family caregivers. Before diagnosis, the
patient may have been physically healthier and stronger
than the caregiver. For many married couples, a diagno-
sis of dementia means that the healthier spouse will need
to take on chores previously done by the patient, such as
driving, financial planning and bill paying, housework,
cooking, gardening, or shopping. Adult children may also
have to play a caregiving role for the first time. Some
family caregivers may find support groups helpful at this
time.

Moderate Dementia

Despite treatment with donepezil, D.G., now 79, has faced
progression of his dementia. He still lives with his wife, now
74. The couple moved to a smaller apartment a year ago after
Mrs. G. was hospitalized for 1 week with a myocardial infarc-
tion. Mr. G.’s son, B.G., stayed with him during that hospital-
ization. Although he called frequently and visited one to two
times per month, B.G. had not previously realized how for-
getful his father had become. Night after night, he would wake
up and begin looking for his wife. He tried to leave the house
each night to look for Mrs. G. Although Mr. G. had stopped
driving shortly after his diagnosis, on one occasion he tried to
drive his son’s car using a house key that he found on the
kitchen table. When they went to the hospital, D.G. would

repeatedly ask where they were going and why. Although he
still “read” the newspaper, he could no longer understand the
articles. Mrs. G. had been doing all the shopping for several
months because Mr. G. could no longer count change cor-
rectly. During meals, D.G. would eat minimally but put food
in his pockets and take it to his bedroom. B.G. realized taking
care of his father and a three-bedroom house was too much
work for his mother. He helped his parents move to an apart-
ment closer to his own home. Mrs. G. now has help with clean-
ing, cooking, and caring for her husband.

The middle stage of dementia is extremely challenging to
health care providers and caregivers. Goals of care during
this stage may focus on keeping the home environment
safe and providing regular respite for caregivers. Patients
suffer from increased paranoia and fear. This phase is
marked by the need for greater supervision of patients
due to safety concerns, decreased ability to perform the
activities of daily living, and increased behavioral distur-
bances. These changes in patients are sources of immense
caregiver stress; they may lead to nursing home place-
ment. Patients with moderate dementia but without other
medical comorbidities are difficult to place in nursing
homes because reimbursement for this type of care is low.
Families who choose to take care of dementia patients 
at home may access services such as adult day care and
respite care, but availability is scarce and out-of-pocket
costs are high. Palliative measures include modifying 
the diet and environment to meet nutritional and safety
needs and improve behavior without compromising
patient dignity. These changes require training family
members and nursing home staff in behavioral manage-
ment and feeding techniques as described in the follow-
ing paragraphs.

Eating behaviors change in patients with moderate
dementia. Decreased acuity of smell and taste and
decreased sensitivity to thirst receptors predispose
dementia patients to weight loss and dehydration. At this
stage of disease, patients may also have difficulty using
utensils. Caregivers can compensate by offering frequent,
nutritious snacks. Patients may find finger foods more
acceptable than more formal meals. Creating a pleasant
dining setting and giving specially designed utensils,
such as deep dishes and large spoons, may make feeding
easier. Adding extra sweeteners or spices may also
improve caloric intake. Health care providers should
evaluate correctable causes of anorexia, such as medica-
tions, depression, odynophagia, constipation, and urinary
retention, and physicians should try to eliminate medi-
cations that may cause anorexia. Common classes of
medication that cause anorexia include diuretics, beta-
blockers, digoxin, and statins.

Although neuropsychiatric disorders are intermittent
and may occur at any stage of disease, they are associated
with more rapid cognitive and functional decline.28 Symp-
toms become more frequent as disease progresses.28 In
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addition to anxiety and depression, patients with demen-
tia suffer from paranoia, delusions, hallucinations, sleep
disorders, agitation, and combativeness.29 More than 50%
of patients with Alzheimer’s disease demonstrate aggres-
sive behavior; nearly 20% physically assault their care-
givers.30 These symptoms affect quality of life for both
patient and caregiver. Noncognitive features of dementia
may have a greater impact on caregiver burden than
decrease in cognitive function or decrease in activities of
daily living.31 In fact, neuropsychiatric disturbances, par-
ticularly aggressive behavior and paranoia, increase the
likelihood of nursing home placement more than decline
in cognitive function.28,32

Many pharmacologic and nonpharmacologic interven-
tions have been studied to decrease behavioral distur-
bances. However, physicians should eliminate comorbid
illnesses and pain as causes of behavioral disturbance
before trials of neuroleptics or behavioral therapies.
Treatment of medical illness leads to sustained improve-
ment of cognition and behavior in a significant percent-
age of these patients.26 When patients lose the ability to
express themselves, they can only communicate through
their actions. As with an infant, the caregiver needs to
determine whether there is a reversible cause of agitation
such as pain, hunger, thirst, or wet clothing, Identifying
causes of discomfort may be difficult. Although patients
with mild to moderate dementia can often complete a
pain intensity scale, they may not verbally complain of
pain in the same way as cognitively intact patients.33,34

Behavioral symptoms such as restlessness, insomnia, pug-
nacity, tense body posture, grimacing, vocalization, with-
drawal, and fear may all be symptoms of pain; therefore,
before trying to stop these behaviors, physicians should
look for their cause.

If there is no obvious physiologic reason for discom-
fort, modifying care practices may reduce behavioral 
disturbances. For many dementia patients, bathing and
grooming are frightening assaults. Changing the routine
by giving sponge baths and adjusting water temperature
can make the experience less threatening. Also, research
has suggested that encouraging patients to participate in
grooming and bathing themselves decreases agitation.35

Sleep disturbances affect up to 70% of patients with
dementia. Daytime exercises, a consistent bedtime
routine, and minimizing daytime napping can help
improve sleep patterns.36 A calm environment featuring
favorite music from the patient’s early adulthood and 
frequent social activities may also diminish disruptive
behavior. Recordings of family members recounting
favorite memories may also provide comfort to demen-
tia patients.37 When nonpharmacologic measures do not
help, low doses of neuroleptics can alleviate nocturnal
confusion, hallucinations, and delusions. At low doses,
second-generation neuroleptics (risperidal, quetiapine,
olanzapine) cause less extrapyramidal toxicity than

haloperidol.32 Successful management of behavioral dis-
turbances can prevent hospital admissions and nursing
home placement.

Caregivers often begin to suffer from fatigue, emo-
tional stress, and financial stress during this stage of
Alzheimer’s disease. Those who work return home and
begin a second shift. Job performance may falter, second-
ary to lack of sleep and missed days resulting from care-
giving demands. Often caregivers have to leave their jobs
to care for loved ones. Hiring health aides and making
safety modifications to the home is expensive. Day 
programs are also expensive. Unless the patient is on
Medicaid, these services are not covered by health insur-
ance. Caregivers may also feel unappreciated because
patients may not be able to express appreciation or grati-
tude. During this stage, caregivers may begin to mourn the
passing of the strong, independent people they once knew
as they watch the patients gradually become shadows of
their former selves. Health care providers should ask
caregivers about fatigue, social isolation, depression, and
physical symptoms. Caregivers should be given a list of
local resources for adult day care, respite care, home-
maker services, and support groups. Caregivers should be
reminded to take breaks from patient care and encourage
other family members or close friends to help care for the
patient on a regular basis.

Advanced Dementia

D.G., now 85, was placed into a nursing home 1 year ago 
after Mrs. G. died. At first, he wandered frequently during the
day and night. Four months ago, he fell while in the bathroom
and suffered from a fracture to his left hip, requiring arthro-
plasty. Currently, he walks only with assistance. Although he
has a walker, he does not remember to use it. He was unable
to complete a physical therapy program after his surgery
because he could not follow instructions. In the last few weeks,
he has had decreased oral intake. Sometimes he seems to
“pocket” food in his mouth without swallowing it. He often
clamps his mouth shut or pushes the spoon away during
feeding. He is incontinent of both urine and stool. His 
children visit frequently, but he does not seem to recognize
them.

Patients with advanced dementia are at the end stage 
of a terminal disease. They are dying just as surely as
patients with end-stage cancer, connective tissue disease,
or heart failure are dying. Multiple studies have demon-
strated a median 6-month mortality in persons with
advanced dementia, with or without tube feeding,
although the range of survival time is wide.38 Advanced
dementia patients may experience moments of lucidity;
however, they do not consistently recognize caregivers or
their own images in the mirror. Patients lose ambulation
skills. They also experience weight loss as a result of for-



getting how to chew and swallow. Family and physicians
should pay close attention to managing symptoms of
disease to keep patients as comfortable as possible.
Although palliation of suffering and maximizing quality
of life are the most appropriate treatment goals for
patients with advanced dementia, many patients in the
last days of life receive unwanted and largely ineffective
nonpalliative interventions, such as artificial nutrition and
hydration, cardiopulmonary resuscitation, and systemic
antibiotics.39

At this stage, caregivers need to make difficult deci-
sions about whether to proceed with potentially life-
prolonging medical procedures, such as artificial nutrition
and hydration, intravenous antibiotics, surgery, intu-
bation, and cardiopulmonary resuscitation. If these 
decisions were made previously with advance directives,
caregivers will have the heart-wrenching task of imple-
menting them. These decisions should be based on two
factors: (1) previously discussed wishes; and (2) the best
interests of the patient, with particular regard to the ben-
efits and burdens of the proposed medical intervention.
In addition to the psychologic burden of making deci-
sions for patients, caregivers continue to suffer from the
escalating physical demands of caring for loved ones.
Patients with advanced dementia are often placed in 
a nursing home due to increasing care demands. Re-
gardless of whether the patient resides at home or in an
institution, palliative measures include paying close atten-
tion to possible sources of pain and offering continued
support to caregivers and family members with regular
and repeated review of goals and expectations. At this
stage, the goals of care should focus on reducing caregiver
stress and relieving the patient’s physical and emotional
symptoms.

Advanced dementia patients suffer from chronic pain
and discomfort from comorbid chronic diseases, such as
osteoarthritis, congestive heart failure, chronic obstruc-
tive pulmonary disease, and decubitus ulcers, as well as
pain secondary to acute illnesses, such as fractures or
infection. Yet, this pain is often untreated secondary 
to the patient’s inability to complain. Cognitively in-
tact patients receive more analgesics than patients with
advanced dementia after hip fracture.40 Therefore, physi-
cians should treat advanced dementia patients with 
pain medication preventively and empirically before 
procedures known to cause pain, such as dressing 
changes or postsurgical procedures. Physicians also need
to remember that patients with advanced dementia may
have increased pain from routine phlebotomy, blood
pressure monitoring, fingersticks, and bladder cannula-
tion because they do not understand what is being done
to them.41 Patients may view these minor procedures as
assaults. Physicians can use topical anesthetic prepara-
tions to make needle sticks or catheter placement more
comfortable.

Artificial Nutrition and Hydration

The development of dysphagia is a universal neurologic
complication of advanced Alzheimer’s disease and
related dementias that puts patients at risk for aspiration
pneumonia.42 Initially, patients are given a pureed diet
with thickened liquids to counteract swallowing dysfunc-
tion. Slow feeding of patients with small spoonfuls of a
soft, pureed diet may also help prevent aspiration.43 If
these methods fail to deliver sufficient calories to main-
tain body mass, caregivers must make decisions about
artificial nutrition. This is an emotional issue for many
family members, as many may see withholding artificial
nutrition as tantamount to starvation. Although tube
feeding may provide psychologic comfort to caregivers,
there is no evidence that it either prolongs or improves
life in the long term for patients with advanced demen-
tia.38,44–46 Studies of mentally intact terminally ill patients
with anorexia have shown that symptoms of thirst can be
alleviated with small sips of water and oral hygiene.47

Often tube feeding is initiated to increase protein stores
to promote wound healing in dementia patients with
decubitus ulcers, but studies have not shown that enteral
feeding improves wound healing or albumin levels.44,48 In
fact, in one small study, 50% of nursing home patients had
a decrease in albumin 13 to 18 months after beginning
gastrostomy feeding.48 One of the major reasons for start-
ing artificial nutrition is to prevent aspiration pneumonia;
however, there is no evidence that tube feeding reduces
this risk and some evidence that it may actually increase
risk of aspiration.44,49

The decision to proceed with tube feeding should be
made only after the risk of operative complications and
long-term adverse effects, such as need for restraints,
diarrhea, and infection, are considered.50 Patients who
can no longer eat can be fed through parenteral or
enteral nutrition. Parenteral nutrition is generally not
offered to patients with an intact gastrointestinal tract
because placement of long-term intravenous access 
predisposes patients to infection; furthermore, intestinal
integrity may deteriorate without intraluminal fuels,
predisposing patients to systemic infection from gut
flora.49

Enteral feeding can be nasogastric, through gastros-
tomy tube, or through jejunostomy tube. Nasogastric
feeding is recommended for temporary feeding, usually
for a period of less than 30 days. This procedure may be
appropriate if dysphagia occurs abruptly after a short
illness and the patient is expected to recover. The most
dangerous complications of nasogastric tube placement
is inadvertent pulmonary intubation, chemical pneumo-
nitis, and pneumothorax. Even when small-bore tubes 
are used, nasogastric feeding is uncomfortable. Patients
often need to be restrained to prevent them from dis-
lodging nasogastric tubes. Permanent placement of 

29. Palliative Care in Early, Moderate, and Advanced Dementia 347



348 A. Monias and D.E. Meier

gastrostomy or jejunostomy tubes also has complications.
The initial procedure causes pain, requires the patient to
receive local anesthesia, or in some cases general anes-
thesia, and sedation. Patients often require restraints for
the first 24 to 48h after placement. The most common
postoperative complication is local wound infection, but
rarely perforation of a viscous, necrotizing fasciitis, and
colocutaneous fistula can occur.49 Once the tube is placed,
common problems include aspiration, blockage of the
tube, and diarrhea. Risk factors for aspiration include
supine positioning during feeding, inability to clear
oropharyngeal secretions, and bolus feeding. Diarrhea is
multifactorial, and causes include formula composition,
rate of infusion, hypoalbuminemia, and altered bacterial
flora. Clostridium difficile infection rate is higher in
patients receiving tube feeding than in similarly matched
patients who are not tube fed.51 The decision to proceed
with artificial nutrition and hydration should be made
only after considering the risks of operative complica-
tions and long-term adverse effects, such as infection,
diarrhea, and aspiration.50

It is important to point out to family members that 
loss of appetite is a universal concomitant of the dying
process, regardless of cause. Families should be encour-
aged to express their love and care through alternative
means of nurturing when patients can no longer eat and
drink. Mouth care with artificial saliva spray, moistened
swabs, toothbrushing, ice chips, offers of small spoonfuls
of ice cream, and hand and foot massage are all com-
forting and appropriate caregiving measures to suggest to
family members.

Infection

Infection is the usual cause of death in patients with
dementia.52 Immobility, incontinence, and aspiration put
dementia patients at higher risk of developing pneumo-
nia, infected decubitus ulcers, and urinary tract infections
than healthy elderly people. Furthermore, infection 
in advanced dementia patients may be detected later 
than in cognitively intact patients, secondary to atypical
presentation and inability of the patient to express them-
selves. Patients may present with increased agitation 
or decreased appetite. Immunologic function may also 
be impaired in dementia patients. One study showed
increased anergy in dementia patients when compared
with other nursing home residents.4

Although infection in patients with advanced dementia
is inevitable, risk factors can be reduced with careful
attention to skin care and ambulation training. Inconti-
nent patients should have diapers changed frequently;
they should also be put on a toileting schedule. Turning 
on the sink while the patient is on the toilet sometimes
stimulates micturition. Bedbound patients should 
be turned often and kept clean and dry to prevent 
decubiti.

When patients develop an infection, comfort measures
should be implemented; these include antipyretics, pain
medication, and oxygen. Atropine or glycopyrrolate can
also be used to decrease tracheal secretions in an end-
stage dementia patient. Physicians should avoid excess
intravenous hydration, a cause of pulmonary and periph-
eral edema. Before starting antibiotics, risks and benefits
should be weighed. Although there is no evidence that
antibiotics improve survival in advanced dementia
patients, they can provide comfort in some cases.53 For
example, antibiotics may alleviate dysuria, fever, sweats,
shortness of breath, and cough. Antibiotic treatment can
improve comfort by decreasing pain in patients with cel-
lulitis and decreasing diarrhea in patients with Clostrid-
ium difficile. Drawbacks of antibiotic therapy include the
risk of allergic reactions, development of infection with
resistant organisms, the possible need to transfer the
patient to the hospital for intravenous therapy, the need
for repeat intravenous catheter placements, and frequent
blood draws to monitor drug levels. Antibiotics can pre-
cipitate renal failure, diarrhea, rashes, bone marrow
failure, seizures, nausea, and vomiting. These patients do
not understand what is happening to them and may need
to be restrained to tolerate placement and maintenance
of intravenous lines, intramuscular injections, and other
interventions and procedures.

The Hospice Benefit and Advanced Dementia

The Medicare Hospice Benefit requires that a physician
certify an approximate prognosis of 6 months or less if
the disease follows its usual course. Although multiple
studies have shown a 6-month median survival in persons
hospitalized with acute illness and advanced dementia,
variability is high and prognostication unreliable.38,54,55 As
a result, hospice is rarely accessed for patients dying of
advanced dementia.56 Volicer and others have proposed
that patients with end-stage dementia qualify for extra
services through an extension of the Medicare hospice
benefit. In addition to providing personal care attendants
to assist family caregivers, the Medicare hospice benefit
also provides critically needed grief and bereavement
services for caregivers. Most family members and physi-
cian members of the Gerontological Society of America
believe that care focusing on comfort and pain control 
is most appropriate for end-stage dementia patients.57

Enhanced hospice care with more support for personal
care services is appropriate for these patients because
dementia patients and their often exhausted caregivers
require more help at home in the last year of life than
cancer patients.58 In fact, end-stage dementia patients
may be more appropriate for inpatient hospice within a
nursing home or other institutional setting than other 
terminal patients. Research demonstrates that patients
cared for in dementia support care units with a hospice
approach experienced less discomfort and utilized fewer



health care resources than similar patients treated in a
traditional (usual care) long-term care unit.59

Conclusion

Caring for patients with progressive, irreversible demen-
tia is challenging for physicians and caregiver. By focus-
ing on quality of life as the primary goal of medical care
in the later stages of dementia, health care providers may
help patients and family members prepare for the de-
generative course of the disease and plan for the future.
Physicians should focus on preservation of independence
and relief of physical and emotional suffering for both
patients and their caregivers.
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30
The Value of Achieving a Peaceful Death
Daniel Callahan

grounded in the human record.2 It was a death that was
tolerable and homely, expected with certainty, a common
presence, and accepted without crippling fear.

There was, Ariès wrote, a “familiar simplicity” about
death, in part because death came more quickly. It came
across the life cycle, it was out in the open, and it was set
within the context of religious and cultural rituals that
tried, publicly and privately, to make sense of and give a
meaning to death. For our part, he argued, we now have
a “wild” death, drawn out by the chronic and degenera-
tive diseases of aging societies, overshadowed and often
dominated by technologies we barely control, and too
often taking place within impersonal institutions, hospi-
tals, or nursing homes, hidden from the public eye.

The struggle to move beyond a wild death has not been
easy. It has seen the promotion of advance directives, the
hospice movement, efforts to change the thinking and
practice of clinicians, and, of late, a movement to intro-
duce euthanasia and physician-assisted suicide. These are
important developments (and dealt with elsewhere in
Geriatric Medicine), but they need to be complemented
by a clear idea of just what a decent death, an acceptable
death—what might best be simply called a “peaceful
death”—should encompass. It goes beyond having a
choice about one’s death, raising questions about the
place of death in human life and the response of medi-
cine and geriatrics to it.

Let it be understood at the outset that a peaceful death
can only be an ideal toward which patients and their
physicians can strive. There is no way that such a death
can be ensured, no human stance toward death or
medical tactic in coping with the dying of a person that
can ensure a perfect absence of pain, suffering, anguish,
and loss. Although there are occasions when death seems
a merciful release for a patient, death is the end of a life
and thus the end of hope and possibility. It is therefore
always a kind of evil, the most profound symbol of human
limits and finitude. There may be a “death with dignity,”
when everything comes together for a patient at the end,

The ancient Greeks got the point long ago. At the core
of human life is necessity. As the classical scholar William
Arrowsmith nicely put it in explaining their perspective,
“Call it destiny, call it fate, call it the gods, it hardly
matters. Necessity is, first of all, death; but it is also old
age, sleep, the reversal of fortune and the dance of life; it
is thereby the fact of suffering as well as pleasure, for if
we must dance and sleep, we also suffer, age and die.”1

This is a hard wisdom for twenty-first-century ears.
What else is modern medicine useful for if not to over-
come and pacify that necessity? What is contemporary
life all about if not to overcome fate, to put choice in our
hands where destiny once prevailed? Why should we
accept aging and death as fixed parts of life if perhaps we
can do something about them? Why not fight back?

The Greeks were right the first time. Aging and death
have not been conquered, and their necessity is still a fun-
damental part of the human condition. More than that, it
is still an indispensable way of defining that condition.

Yet it is also true that aging and death are not what
they used to be. What is? Lives are longer, death less
omnipresent among the young, and old age perhaps a
more hopeful time of life than it was for the Greeks. It is
precisely the tension between the ancient but still real
necessity of aging and death and the new possibilities for
altering their circumstances that create the peculiar and
troubling problem for geriatrics. In particular, what is an
appropriate stance toward death, and how is a sensible,
prudent balance to be struck between the need to recog-
nize the necessity of death and, at the same time, to keep
open the possibility of continued life?

That question should push itself on us when we try to
think about the desire for, the need for, and the hope for
a peaceful death. Every society has wanted such a death
and, save possibly for the ideal of a heroic death in
warfare, so too have most people. In his great work, The
Hour of Our Death, the late French historian Philippe
Ariès wrote movingly of what he called the “tame death”
of earlier times, perhaps part myth but surprisingly well
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but there is also a profound sense in which death itself is
the ultimate indignity of human life.3 The idea of a peace-
ful death should always be in tension with that disturb-
ing but abiding perception—as true for us as for the
ancient Greeks.

I want to offer a preliminary notion of what might con-
stitute a “peaceful death,” move from there to some of
the obstacles standing in its way, and then return to and
fill out the concept still further.

A peaceful death might, as a first rough sketch, be
defined as a death that is accepted and not unduly feared,
a death which is not marked by excessive pain and 
suffering, and a death that takes place, so far as possible,
in the presence of other people who are there to offer
comfort, support, and love. If death itself is unacceptable,
as it must be for most of us, there can still be an accept-
ance of its inevitability and its inescapable necessity. A
peaceful death requires coming to terms with that neces-
sity, on the part of the patient, the family, friends, and the
medical staff. If there is to be peace, that acceptance will
be at its heart.

For the physician or others responsible for the last 
days of a patient, the acceptance must be both stark and
profound, coming down to an unavoidable truth: every
patient will eventually die and the end of aging is death.
This understanding means that the necessity of eventual
death and a reconciliation to its inevitability must be an
integral part of the care of all patients, but the elderly
patient in particular, for whom death will be a more
familiar figure than for the young. Biologically, death is
no mishap but part of the human condition. A peaceful
death should be as high on the agenda of the caretaker
as the health and well-being of a patient. Just as the
pursuit of good health is an enduring goal of medicine,
so also should be the pursuit of a peaceful death when
health is no longer possible. A peaceful death is not
something to be sought at the last minute when all 
else has failed, but is to be thought about early and
approached with care, out of a recognition that it lurks
out of sight in all of us, just awaiting its final, dominant
moment—if we are fortunate enough to bring it about,
doctors and patients together.

Obstacles to a Peaceful Death

Many obstacles can stand in the way of a peaceful death,
but three seem most important: chance and luck, the
response of the physician to the threat of death, and the
prior life and values that a patient brings to his or her dying.

Chance and Luck

It may seem trivial, self-evident, and unnecessary to
mention the place of chance and luck in the making of a

peaceful death. Yet it is there and must be taken account
of. Some people will be fortunate in their dying, the victim
of a condition that brings them a relatively benign death.
Others will not be so blessed. We do not know, and can
rarely know, which it is to be. Simply not knowing one’s
fate is, for many, part of the problem of dying: the fear of
the unknown is as powerful a fear as any, sometimes all
the worse because of the impossibility of preparing for it.

None of us can choose the disease from which we will
die, and all of us might be likened to anxious spectators
at a kind of poisonous feast, wondering which malady we
will contract from those spread out on the medical table.
Cancer? Stroke? Kidney failure? Perhaps it is just as well
that we do not know in advance, although the uncertainty
will itself be a source of anxiety. For those with a family
history of a specific disease, there is often a special fear,
not simply that they will themselves get the disease also,
but that they will have to endure the suffering that they
observed in others close to them. They may have an all-
too-vivid image, an anxious foreshadowing of their final
days from the memory of the last days of another. Their
hope is that they will have the good luck to be spared the
same fate. They may or they may not. And even if they
contract the same disease, they may or may not have a
peaceful death.

The physician is as helpless in the face of such fears as
the patient. The physician can no more than the patient
choose the fatal, final illness. There is no direct remedy
that can be offered the patient at this point, with fears
that are real but vagrant, with the utter certainty that
death will come but matched by an utter uncertainty
about how it will come. But when such fears surface, that
is an occasion to begin the work of care and comfort,
beginning with the recognition that the fear of dying, or
of death itself (and they may, and probably will, run
together in the patient’s mind), can be as excruciating as
anything that the dying itself might bring, if not worse.
Fear should always be taken with utter seriousness. It can
be lethal to the human spirit, as much so as any organic
disease.

In the face of chance, luck, and uncertainty about
death, the physician can only respond through talk and
empathy, with the recognition that his or her ultimate fate
is as open to the gratuitous play of chance as that of the
patient. We are all in this together. Precisely because
there is no medical remedy for this throw of the dice, the
physician will be forced back on his or her own human-
ity—unable to give any more than his or her shared
insight into the fragility of life, the defenselessness of all
of us. Yet if that much can be done, then a decent foun-
dation will have been laid for an ongoing conversation
and relationship that can bear richer fruits as chance
sooner or later reveals its hand. With luck, a peaceful
death may be more readily attained—and with bad luck,
more difficult.



The Response of the Physician

Why is it so hard to let a patient die, to give up in the face
of the inevitability of death? And why is it that, once 
the physician has accepted the coming of death, there is
too often a powerful temptation to turn away from 
this patient to those patients who are still amenable to
improvement or cure? These are questions that have
nagged at the conscience of medicine for some decades
now, uncomfortably persistent, fretfully aware that it is by
no means easy for a doctor in our day to accept death the
way doctor a century ago could. That latter physician had
a distinct advantage: he or she could do little or nothing
about death. There was no choice but to accept it. This is
no longer so. The means of struggling against death are
considerable and compelling. Even so, of course, every
patient will just as certainly die now as was the case then.
It is the newfound power to keep death at bay longer
which itself poses the greatest puzzle. When should that
power be used, and when should it be relinquished?

Whether a person will have a peaceful death or not 
can hardly depend exclusively upon the behavior of the
physician; chance and the patient’s own response will be
hardly less crucial. But if the physician is not able to relin-
quish the patient to death, then the patient’s struggle is
likely to be that much harder. The patient may well think
that, in addition to the bad luck of the fatal illness itself,
there is a double jeopardy in drawing a doctor who will
not let go, even when that is the obvious thing to do.

There are three obstacles that physician attitudes can
place in the way of a peaceful death: a tacit belief that
individual deaths are accidental, a confusion between the
value of life and the value of medical technology, and a
failure to distinguish between killing and allowing to die.

Death as an Accident

Modern medicine is profoundly ambivalent about death.
The clinician well understands that death is, as the saying
goes, a part of life. Yet matters are otherwise with scien-
tific research medicine, where death seems to remain the
permanent enemy and the eradication of all fatal diseases
the ultimate goal. Clinical medicine works, when it must,
to accommodate itself to death, while scientific medi-
cine always works to overcome death. Given these two
stances, not easily reconciled, it is hardly a surprise that,
even for the clinician, death can appear to be a kind of
accident, a contingent event that, with enough skill, can
be averted.4

Consider the paradox here. Death is understood well
enough to be a biologic necessity, a part of all organic
nature. But every known cause of death can be taken to
be contingent, a matter of chance. By “contingent” and
“chance,” I mean that it need not exist, that in principle
and in medical theory there is no reason why any partic-

ular fatal disease cannot be overcome. Put another way,
although death in general is supposed to be accepted,
none of the causes of death need be; each can be 
eliminated.

This paradox often surfaces at the bedside: this partic-
ular disease, with this particular patient, need not neces-
sarily be the cause of death—so think many clinicians
who want to struggle against an impending death. It is
not that they disbelieve in the reality of an inevitable
death for all, but that does not mean they must believe
in this death at this time for this patient; that need not be.
Yet there is a trap there, luring its victim into thinking
that death is not a necessity, into evading its reality,
its ineluctable force. There can be a kind of self-deceit
when that happens, and an inadvertent deceit of patients
and families as well, holding out meaningless hope and
remote possibilities. A peaceful death, which requires an
acceptance of death, is not possible if death is treated as
an avoidable accident.

Valuable Life, Seductive Technology

Human life is of intrinsic value, a belief that is part of 
the traditional ethic of medicine and of every civilized
society. Death is not a denial of the value of life or of its
sanctity, to use the more religious term. Yet it is easy with
a medicine dominated by science and technology to see
in them a way of affirming the value of life—and thus
turning to them to sustain life whatever this might mean
to the patient as a person. It almost seems that technol-
ogy has captured the value of life, giving the impression
that life can only be respected by bringing the full force
of technology to bear in the fight against death, as if it is
our only way of acting upon our commitment to life.

Yet an ever-present hazard here is what might be
termed “technologic brinkmanship,” by which is meant
an attempt to use technology up to the final moment out
of some last, desperate hope that the hand of death can
be stayed. It is an effort to go to the very edge of tech-
nologic possibility, but often naively assuming that tech-
nology can be mastered with the precision necessary to
avoid overtreatment and the medical oppression of a
patient. The brinkmanship itself is the danger—one more
way of refusing to accept death, one more way of pre-
tending that death need not take place.

While there has been much comment over the years
about the “technologic imperative” in medicine, its full
force has still to be grasped. Technology is seductive
because it is, in truth, a potent way of extending and often
improving life, sometimes all there is. It is no less seduc-
tive in its innovativeness, its promise to relieve burden-
some uncertainty, and its attractiveness to patients and
their families, who can be drawn to it no less than physi-
cians.5 The most troublesome technologies are not those
that are useless, but those that may bring some marginal
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benefit, one last chance in the face of hopeless odds.
Those are the technologies that both physicians and
patients find seductive, and no less so sometimes than
those elderly patients who had earlier insisted they did
not want to battle death.

Yet medical technology that is deployed too compul-
sively, too optimistically, too unthinkingly can be a terri-
ble impediment to a peaceful death. There is clearly a
profound dilemma here between a desire to reject and
struggle against death and an acceptance of death. There
is no easy resolution of this dilemma, nor should there be,
but it is a great help simply to approach technology with
a sharp eye out for its capacity to interfere with a peace-
ful death. To get that far is already to make the dilemma
more tractable.

Killing and Allowing to Die

Physicians are trained to be worried about making 
mistakes, about acting wrongly or incompetently. They
are no less trained to preserve life, and in particular not
to act in a way that would knowingly risk the life of 
a patient, or put that patient at greater risk than that
already occasioned by illness. Yet it is unfortunately all
too easy, with this kind of training in the background,
reinforced by peer pressure and a fear of litigation, to feel
excessively responsible for a patient’s fate and welfare.

Nowhere is this possibility of excess more pronounced
than in the anxiety that the cessation of treatment of a
dying person is tantamount to killing that person. If
something more could be done to extend life that remains
undone, then many physicians feel that they and not the
underlying disease are the real cause of death, and some
philosophers would agree with them.6 The source of this
anxiety is understandable: a patient’s life can often be
extended for a short time, even a long time in some cases,
by modern medical therapy, and it is easy to believe that
a failure to pursue that possibility itself becomes the
cause of death.

Yet the logic of this anxiety is mistaken. If treatment is
terminated or abated out of a genuine conviction based
on clinical evidence that no further benefit to a patient is
possible, then it is nature and not the physician that bears
the ultimate responsibility for death. Death is not a
medical invention, to be turned on or off at will. At some
point, nothing the physician can do will stop death 
from occurring. For the physician to judge that death is
inevitable, that the patient has moved beyond the pos-
sibility of meaningful therapy and real benefit to the pa-
tient, is to do no more than recognize the transcendent 
sovereignty of death. It is irrelevant, morally and clini-
cally, that a few more days or sometimes even weeks
could be added to a life if, as a result of the underlying
lethal pathology, the end is inevitable and reasonably
foreseeable.

The physician did not create the fatal pathology, and a
failure to stand against it any longer is not to kill a
patient, but to let our human nature take its necessary
course. A physician should not, in short, confuse his or
her role with that of nature. The power of the physician
to manipulate nature a bit, to hold off death for a time,
does not mean that nature has been transcended. Most
particularly, it does not mean that life and death have
passed out of the hands of nature into those of the physi-
cian. Not at all. A physician can stay the hand of nature
for a time without thereby having taken over nature. To
be sure, a physician can be said to “kill” a patient if he or
she acts directly to knowingly and with intent to shorten
life, but it makes no sense to equate killing a patient with
giving way to the power of nature as a force that can no
longer be combated. A peaceful death can be impeded,
even made impossible, by a wrong belief that death has
become the ultimate responsibility of the physician—a
matter only of choice and decision. Not only does that
tempt technologic brinkmanship, it no less sets the stage
for self-blame when death does occur, as it eventually
must. A peaceful death can only be possible if it is under-
stood that the power of death in the end triumphs over
human science and artifice, and that only stepping aside
to allow it to happen can be faithful to the force of nature
and the respect owed to patients.

The Art of Dying

Although we hear less of it these days, most cultures have
given a place of importance to the way people prepare
themselves for death. Ars moriendi, the art of dying, was
a long-standing part of life in the Middle Ages, but finds
its counterpart in many parts of the world to this day. It
has long been understood that the human response to
mortality, pain, and suffering is not biologically fixed, and
that the way people respond to them will be as much 
a function of their character and personality, and the
culture of which they are a part, as it will be a character-
istic of the disease that afflicts them. Michel de Mon-
taigne wrote in the eighteenth century words that remain
true to this day: “Fortune appears sometimes purposely
to wait for the last year of our lives in order to show us
she can overthrow in one moment what she has taken
long years to build. . . . In this last scene between our-
selves and death, there is no more pretense. We must use
plain words, and display such goodness or purity as we
have at the bottom of the pot.”7 The living of a life that
is a preparation for a good death was understood then,
and might well be understood now, as a wise counsel.
How a patient dies will, in any case, reflect at least in part
how that patient has lived a life and what kind of char-
acter is brought to the dying.

There is, of course, a problem here for the physician,
who has had no hand in fashioning the earlier life of the



patient and whose role in shaping or altering the person-
ality of a patient is of necessity limited. Does this mean
that the physician is thereby rendered helpless, unable to
do more than stand by and watch as the patient works
out his or her response to death? Not necessarily. Par-
ticularly with the elderly patient, who is often open to
talking about death, it is possible to bring the problem of
dying to the surface and to broach lines of exchange
between doctor and patient that can touch on ars
moriendi.

Here the imagination and empathy of the physician
will be crucial. In that elderly dying patient before one’s
eyes, one can and should see one’s own fate some day,
however much one would like to avoid thinking about it.
The self-protection of a therapeutic distance, the objec-
tive, scientific detachment so often held up as a medical
ideal, should now give way to a supreme effort to under-
stand what it must be like to know that death is on its
way. This means grasping the fear, the uncertainty, the
self-doubt and self-interrogation, that goes with such
knowledge. It means understanding the terror of losing
control of one’s body, one’s fate, one’s life. At stake is the
dissolution of the self, and with that everything that has
made life worth living.8

Few patients are likely to be open, much less garrulous,
about matters so deep and so personal, and few people
will have had the opportunity to learn how to talk about
them. It may be necessary to coax these thoughts out of
a patient, to put into words for the patient ideas and feel-
ings that are only half-formed or confusingly jumbled
together. Simply helping someone articulate thoughts,
giving words to a sense of loss, to fear and terror, is itself
a great contribution to a peaceful death. How a patient
dies, how a patient reacts to pain and suffering, is far more
likely to be determined by what is happening to the
patient’s thinking and feeling than to what is happening
to his or her body. What counts is not just what happens
to people when they die—not just “how we die”—but
what they make of that event.

There are some characteristic issues that are likely to
arise with elderly dying people, stances toward illness and
death that they bring with them and to which the physi-
cian should be prepared to respond.

Losing Control

A peculiar and disturbing feature of modern societies,
particularly the United States, is that many people
believe that their self-respect and integrity depend upon
having a life under their control. But dying is the ultimate
loss of control, and the physician should do whatever is
possible to reassure the patient that the loss is inevitable,
our common fate, and no negative mark against a person.
Helping a patient cope with the sense of self-loss is 
critical to a peaceful death. Sometimes all that can be

done is the expression of understanding and fellow-
feeling, but that may be of great value.

Obsession with Pain and Suffering

People differ enormously in their capacity to bear pain
and suffering, which in many cases will not bear a clear
or direct relationship to their physical condition. They no
less differ in their capacity to accept and understand their
situation, which can make a great difference in their reac-
tion to suffering. An obsession to overcome the suffering
can itself exacerbate the strain. Nothing short of the most
sensitive pain management and an awareness that suf-
fering is not directly correlated with pain will do in these
circumstances.9 The goal, not easy to achieve, is that of
reducing the obsessions and helping the patient to acqui-
esce to the suffering when it cannot be fully relieved. An
imperfectly peaceful death is better than one that is not
at all peaceful.

A Flexible Self

As the ultimate threat to the self, death and the process
of dying invite a premature mourning for the self that will
be lost and for the self that is no longer what it once was.
Lurking in the wings here sometimes is a belief on the
part of the elderly dying that there once existed in the
past a kind of optimal or ideal self, which they now see
falling away from them. It can be “destructive” to see all
change and decline as loss. A better attitude, which the
physician can help foster, is that all stages of life have
their own demands and challenges, that aging and death
are not some kind of fall from grace but instead a new
demand on the self that can rise to the occasion. There is
no ideal self or ideal stage of life. There is just life, and if
the physician can help the patient see that, then a great
contribution will have been made to the last days of a
person.

Accepting Dependency

If self-control and self-determination are high on the list
of Western cultural values, a desire not to be dependent
or a burden on others is not far behind. Yet there is no
inherent evil in being dependent upon others, or even in
being an involuntary burden on them. The long decline
that is now so often a part of the death of the elderly 
will no less often impose a period of dependency. Some
will be lucky and not require the help of others. Many,
however, will not be so fortunate. There are many kinds
of reassurance the physician can offer in those circum-
stances: that the burden on others is often not as great or
as damaging to others as they may think (if that can truth-
fully be said); that life with other human beings is a life
of mutual interdependence; and that dependence does
not necessarily rob a person of the respect of others or
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self-respect. It will be the response of the patient to
dependency that will often matter far more than the
actual fact of dependency. Physicians should help their
patients to see this.

Death and Dignity

It is surely the case that others can treat us with indignity
as if we count for little and are fit only for disposal. But
real dignity is best understood as an interior virtue, the
stance we take up within ourselves to confront what
life—and death—throw in our path.10 People cannot be
deprived of that interior dignity, but whether they have
it will have much more to do with the way they have 
lived and shaped their lives than with the way they 
have been treated by others. A physician can do many
things to reduce the external indignities that medical
treatments and medical institutions can unwittingly and
haphazardly impose on patients, and it is important that
they do so. They cannot as easily help the patient find 
the necessary inner dignity to cope with dying and the
prospect of death. But even here there is a place for the
sensitive, thoughtful physician who can help the patient
to distinguish between external and internal dignity,
cultivating the latter and not confusing the former with 
self-worth.

Pursuing a Peaceful Death

The idea of a peaceful death can now be filled out in
greater detail. I have tried to suggest that it is not some-
thing any physician can guarantee to a patient. Chance
and luck, not to mention the character of the patient,
can always intervene and subvert the best intentions.
But it also seems true that there is room to work with 
a patient—and for a patient to work with himself or
herself—to enhance the possibility of a peaceful death. A
peaceful death is rarely precluded altogether just as it is
rarely guaranteed. There is thus considerable room for
enhancing its possibility.

A first approach to the notion of a peaceful death
encompasses an acceptance of death, the absence of
excessive pain and suffering, and the presence of other
people. That notion needs to be filled out and enriched.
It is a starting point only. A full picture would include a
sense of the meaning of death for a patient (a critical part
of the acceptance of death); respectful and sensitive treat-
ment by family and health care workers; a belief on the
part of the dying that their deaths matter to others,
a belief that their deaths signify a loss to the human 
community; a state of conscious awareness as close to the
actual time of death as possible; a relatively quick death;
and a sense of reassurance on the part of the dying person
that he or she has not been an undue burden on others.
(And sometimes they may be, so the truth may need to
be hedged.)

By expanding the list of ingredients of a peaceful
death, do I not thereby make it all the harder of achieve-
ment? Possibly so, but I would underline my earlier point
that a peaceful death is an ideal, a goal toward which care
should strive but may only rarely achieve with any degree
of perfection. The expanded list touches, moreover, on
most of those aspects of dying beyond pain and suffering
that are most fearful for patients—an attenuated, drawn-
out dying, loss of control, being a burden to others,
despair and a feeling of meaninglessness, and the indif-
ference of others to one’s death. No physician can make
others care that a person is dying, and no one may care.
No physician can do much to relieve the burdens that a
long illness and a slow dying may impose upon family
members and friends. The point is to try to do what one
can and to be aware that a peaceful death is multidi-
mensional, with some of the dimensions more open to
intervention and change than others. The point is to work
as fully as possible with each of the dimensions, hoping
at least for a partial success and maybe more than that.

The Presumption to Treat

A critical aspect of the goal of a peaceful death is that of
the traditional presumption to treat a critically ill patient.
When should that presumption be suspended, to be
replaced by a presumption not to treat? By “treat,” I
mean the application of life-extending, life-preserving
therapies, not the provision of comfort and palliation. The
latter are always required, but not the former.11 The pre-
sumption to treat should be suspended: (1) when there 
is a likely, although not necessarily certain, downward
course of an illness, making death a strong probability
(multiorgan failure in an elderly patient is an obvious
example); (2) when the available treatments for a poten-
tially fatal condition entail a significant likelihood of
extended pain or suffering without compensatory bene-
fits; (3) when successful treatment is more likely to bring
extended unconsciousness or advanced dementia than
cure or significant amelioration; and (4) when, whatever
the medical condition, the available treatments increase
the probability of a bad death, even if they also promise
to extend life.

Obviously there can be no tidy algorithm for making
these judgments. They all turn on probabilities that 
are often difficult to calculate, depend to a considerable
degree upon clinical experience, and run the risk of error.
Yet the fitting goal of a peaceful death justifies the risk.
One way to think about the decision here is that of the
need for and value of creating a strong struggle between
two goals. One of them is the traditional medical goal of
saving and extending life, certainly a dominant, usually
overriding goal in modern medical culture. The other
goal, no less traditional but easily pushed aside, is that of
a peaceful death.



These two goals should, fittingly, be in tension with
each other with critically ill, potentially dying patients. To
allow a patient to die who could have genuinely benefited
from treatment is a serious medical failure. But it is no
less a medical failure when a person dies an avoidable
bad death, the victim of insensitivity, medical timidity,
technologic brinkmanship, or, that last refuge of evasion,
fear of legal liability (almost always a non-issue, despite
pervasive anxiety on the subject in treatment termination
decisions with dying patients).12 If there is to be fear, then
there should be a fear of not preserving life pitted against
the fear of increasing the possibility of a poor death. If
there is to be optimism, then there should be the opti-
mism that a peaceful death might be achieved pitted
against the optimism that another round of disease–
modifying treatment might benefit a patient.

Stages of Treatment Termination

A subtle error that can sometimes insinuate itself into
medical decisions is to draw too sharp a line between
getting sick and dying. Obviously not all sickness leads to
death, and that is why it is struggled against. Yet there is
another point, no less obvious but harder to face: every
death will occur because of some fatal pathologic process,
some final illness. In that sense, just as death will always
sooner or later finally win, so will illness, each occasion of
which can be avoided except the last one. Not only does
this perception strengthen the case for the pursuit of a
peaceful death, which will ordinarily in the elderly come
with some illness, but it also brings to the foreground the
value of taking a stance toward potentially fatal illness 
no less than a stance toward death. Here it is possible 
to work with patients to think about different stances
toward illness and termination of treatment decisions. I
will express these different stances in the language of
stages that can be articulated and considered, and which
range over a continuum:

Stage One: A patient can decide to refuse altogether to
respond to health threats, even those potentially fatal,
backing up this refusal by making no effort whatever
to seek therapeutic medical treatment, accepting pal-
liative care only.

Stage Two: A patient may be open to diagnosis or iden-
tification of a potentially lethal condition but refuse to
undertake any curative efforts at all, embracing only
palliation.

Stage Three: A patient can refuse to accept any medical
treatment, for curative or ameliorative purposes, that
does not promise a high probability of success and a
minimum of unpleasant side effects in extending life.

Stage Four: A patient may be willing to accept any
medical treatment that offers some probability, even if
low, of success in preserving life.

Stage Five:A patient may be eager to pursue any medical
treatment, established or experimental, that offers
even a remote possibility of saving life.

One reason why it is worth considering these stages and
trying to determine where a patient might psychologi-
cally be in relationship to them bears on an often-
neglected aspect of advance directives. If the focus of an
advance directive (or even informal discussions with
patients) is on final decisions, when death is staring the
patient in the face, then it becomes all too easy to avoid
considering the full course of illness that leads to the
threat or likelihood of death. Quite apart from what 
a patient says he or she wants done when death is 
imminent, what is the patient’s attitude toward life-
threatening illness in general? Here elderly patients may
differ significantly from younger patients, depending in
great part whether they have come to terms with the
inevitability of death and are prepared to accept the
illness and decline most likely to precede it.

Two patients can have exactly the same desires about
what is to be done when they are indubitably dying—but
one of them may be eager to avoid therapy when a criti-
cal illness occurs while the other may want maximum
technologic brinkmanship in the face of illness. It is
important, if possible, to unearth these different attitudes
toward illness and not to let them get slighted in discus-
sions of what is to be done at the last minute, when death
is clearly on the way. It is, in short, just as important to
determine how patients think about illness (and they may
need help here if they have never given the subject much
thought at all) as how they think about death and dying.
They are inextricably tied together.

The Culture of Dying

All of us live our lives embedded in a culture that sup-
plies us with our language, most of our values, and the
social and political institutions within which we live out
our lives. Our culture is enormously ambivalent about
death, and the medicine that is part of that culture (and
a shaper of it) is no less ambivalent. The clinical face 
of medicine lives day to day with death and works to
remove its sting, acquiescing in its force when necessary.
The scientific face of medicine, by contrast, continues to
carry out unrelenting warfare against all the known
causes of death, none of which it finds acceptable. These
two faces are in endless conflict with each other, even if
the conflict is rarely acknowledged in an open way. Sci-
entific medicine tutors the physician to see death as a 
correctable accident, while clinical medicine counsels its
inevitability and necessity.

The kind of a culture likely to enhance the possibility
of a peaceful death requires a number of elements. It
must be a culture that accepts the place of death in life
and helps people find some meaning in death. It must be
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a culture that does not allow itself to become bemused
with medical possibility and medical progress, as if a cure
for death (or lethal cancer or heart disease) will be found
just over the next hill. It must be a culture that no longer
hides death, as if it is some kind of human scandal in a
modern age. It must be a culture that supports physicians
in their desire to foster peaceful death, not scaring them
with lawsuits or treating them as failures when their
patients die. It must be a culture that nurtures in its
people the need to think about the kind of people they
want to be and the kind of character they want to have
when death comes near to them. It must be, in the end, a
culture that understands death as part of the human con-
dition, where patients and doctors work together, each
doing what they can and must to make death as 
tolerable as possible. That goal should be understood as
an achievement, not necessarily easy but possible and
desirable.

Of course American culture, and increasingly other
cultures as well, do not well fit those specifications.
Human beings do not want to die. They did not in the
past and they do not now. Yet medical progress, ambiva-
lence about accepting the inevitability of death even
when it is inevitable, and the love of last-chance techno-
logic interventions throw great obstacles in the way of a
peaceful death.

Can those obstacles be overcome? Perhaps not di-
rectly, and often not within a contemporary medical
context at all. People come to their final days with the
experience and reflection of a lifetime behind them, and
by definition that is the situation of the elderly. But it is
imperative that there be such reflection, and that is a task
beyond the reach of medicine, even though it can help.
Only if death is a more general topic for public educa-

tion, for religious ministries, and for ordinary day-to-day
discourse can progress be made. Only then will people
come to their death ready and prepared. That is the larger
cultural task. Getting there will be slow work, hard work,
an uphill struggle as often as not. The good of a peaceful
death makes it a necessary struggle, and even now move-
ment can be seen. That is a start.

References

1. Arrowsmith W. The criticism of Greek tragedy. Tulane
Drama Rev. 1959;3:55.

2. Ariès P. The Hour of Our Death (Weaver H, trans). New
York: Knopf; 1981.

3. Ramsey P. The indignity of “death with dignity.” Hastings
Cent Rep. 1974;2(2):50–52.

4. Callahan D. Death and the research imperative. N Engl J
Med. 2000;342:654–656.

5. Cassell E. The sorcerer’s broom: medicine’s rampant tech-
nology. Hastings Cent Rep. 1993;23(6):32–39.

6. Brock D. Taking human life. Ethics. 1985;95:851–865.
7. Montaigne M. That no man should be called happy until

after his death. In: Cohen J, ed. The Essays of Montaigne.
New York: Penguin; 1958:34–35.

8. Cassell E. The Nature of Suffering and the Goals of Medi-
cine. New York: Oxford University Press; 1991.

9. Institute of Medicine. Approaching Death: Improving Care
at the End of Life. Washington, DC: National Academy
Press; 1997.

10. Kass L. Death with dignity and the sanctity of life. In:
Kogan B, ed. A Time to Be Born and a Time to Die. New
York: De Gruyter; 1991:133.

11. Wolf S. Guidelines on the Termination of Treatment. Briar-
cliff Manor, NY: The Hastings Center; 1987.

12. Meisel A. The Right to Die. New York: Wiley; 1989.



Part V
Medical Care

Section A
Cancer in the Elderly



This page intentionally left blank 



Cancer is an important problem in the geriatric popula-
tion because it occurs with increasing incidence through-
out the middle and older years. In aggregate, it is the
second leading cause of mortality in people age 55 and
older. Moreover, 60% of all cancers occur in persons 
over 65.1,2 It also produces a reservoir of older people
living with the disease and its resultant morbidity. Of
course, cancer is not one disease but many. Therefore,
this section of the volume is organized to address 
some general issues, such as the biology of disease and
approaches to prevention and screening (Chapters 31 
and 32), and then to address those cancers responsible 
for the major portion of this mortality and morbidity
(Chapters 33–38). In addition, cancers of the skin are
addressed in Chapter 58.

In this overview, I want to add a general perspective on
the approach to the older cancer patient. We still have
much to learn about this interaction, as it has only
recently become a subject of scientific investigation. An
appropriate framework for the discussion is to consider
the Biopsychosocial Model as applied to the elderly
cancer patient, as we have previously described in the
“Comprehensive Geriatric Model.”3 The concept is that
in the setting of decreased hemostatic reserve of the
elderly patient, the potential interactions of an emerging
or established cancer well be impacted upon by changes
in each part of the patient’s hierarchy, that is, biologic,
psychologic, and social, at the clinical interface. All must
be considered if effective care for the older cancer patient
is to be accomplished. Ways in which the model of 
comprehensive geriatric assessment can be applied to 
the older cancer patient are now being proposed.4,5

At the biologic level, as described in Chapter 31, issues
relating to the reasons why cancer incidence increases
with age are important to understand with regard to
developing potential preventative approaches. This is a
rapidly evolving area with new considerations arising reg-
ularly. Studies of cancer course in older people have
shown variation, with some more and others less aggres-

sive, a situation paralleled in animal models. Finally, the
knowledge of physiologic changes with age, well detailed
throughout this volume, is applicable to the treatment 
of the cancer patient at many levels; for example, car-
diopulmonary changes for surgery and cardiopulmonary
toxic drugs, skin changes for wound healing, central
nervous system (CNS) changes for patient communica-
tions and CNS toxic drugs, special senses for dealing with
nutrition and radiation therapy, hematopoietic changes
for chemotherapy and radiation therapy, immune system
changes for infection, and hepatic and kidney changes for
chemotherapeutic agent metabolism.6 Recent work on
the syndrome of frailty is of great relevance to the man-
agement of the older cancer patient. The vulnerability
created by the combination of physiologic decline, com-
orbidities, and systems dysregulation must be addressed
if appropriate management strategies are to be utilized.7,8

Assessment of functional status and quality of life is an
issue common to geriatricians and oncologists and may
be useful in treatment planning, as well as determination
of prognosis and response.9,10

Psychosocial issues can be as critical to the manage-
ment of the older cancer patient as any of the biologic
features. Thus, resistance to participation in screening
programs and to responding to early warning signs and
symptoms of cancer must be recognized and handled.
Older people’s fears about the dying process, misconcep-
tions about the disease and about health care facilities,
and concern of being a burden to family and friends can
present problems. Communication issues, such as those
presented by cognitive impariment, concerns about how
much to tell, informed consent, and the involvement of
caregivers are particularly prevalent in dealing with the
older cancer patient. Assessing overall quality of life may
be difficult. Although there are decrements in social
support systems that can have adverse affects, older
people, even with cancer, generally rate their quality of
life better than do caregivers and health professionals,
who thus do not always make good proxies. Moreover,
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specific side effects, such as nausea, vomiting, and pain,
may be less in older cancer patients, and they and 
their caregivers seem to adapt and cope better with 
the disease than do younger patients.11 Nevertheless, the
caregiver for the older cancer patient faces a number of
challenges that must be addressed.12

With respect to cancer management, because of the
heterogeneity of the older population, care must be 
individualized and is complex.13,14 Unfortunately, we do
not have good biomarkers of treatment vulnerability, so
we must use the aggregate of physiologic factors (noted
above) and presence of comorbidities and functional dis-
ability to aid in decision making.15,16 Thus, in decisions
about cancer surgery, the physiologically intact elderly
person without comorbidities appears to tolerate even
extensive surgery well. Radiation therapy can be de-
livered effectively, but special attention must be paid 
to nutrition and hydration. Age-related chemotherapy
responses and toxicities have only been critically exam-
ined over the past 15 years. Supportive and palliative care
are discussed in Chapters 24 through 30 and are of par-
ticular relevance to the older cancer patient. Disease-
specific therapy is addressed in the individual chapters,
but patterns have arisen.

In treatment trials (information from which may not
be applicable to all older cancer patients because they
generally select the most physiologically fit),17 single-
agent and low-intensity therapy has generally been tol-
erated well and with equivalent outcomes in the elderly.
Even here, particular attention must be paid to physio-
logic changes, which can impact upon toxicities (e.g.,
renal function for methotrexate use). As therapy com-
plexity and intensity is increased, there is a progressive
relative increase in toxicity in the elderly, in some cases
with continued equivalent responses to the younger
patient, but ultimately, in diseases such as acute leukemia
and Hodgkin’s disease, poorer outcomes as well. Newer
approaches to these problems are being evaluated,
including tailoring regimens with better effect, toxicity
ratios, seeking new agents with better therapeutic 
profiles, and enhancing supportive care so that higher-
intensity therapy can be delivered (e.g., bone marrow
transplantation). These concerns should all be active
areas for clinical research in the near future.

The overlapping concerns of oncology and geriatrics
have led to a call for closer collaboration between the 
disciplines in patient care, research, and education.18.19

We appear to be seeing the emergence of a combined 
discipline of gero-oncology.
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Demographics of Cancer in the Elderly

Cancer poses a significant health issue for the elderly. The
incidence and mortality from cancer are progressively
greater in older age groups. Sixty percent of all cancers
exist in the 12% of the population over age 65. Even
within the 65 to 84 age group, the incidence of cancer has
increased steadily over the past 20 years. Furthermore,
we are presently in the midst of a dramatic increase 
in the size of the older cohorts in our society due to
increased longevity and the aging “baby boom” genera-
tion in the United States. Cancer is the second leading
cause of death and is one of the most feared diseases in
this age group. Indeed, the risk of dying from cancer
increases exponentially with age.

The expanding incidence of cancer in the elderly is 
not uniform for all cancers. The incidence of lung, colon,
breast, prostate, and B-cell hematologic malignancies,
such as chronic lymphocytic leukemia and multiple
myleoma, all increase with age. However, the incidence
of many childhood cancers, as well as Hodgkin’s disease,
testicular cancer, and cervical cancer, do not show such 
a persistent increase with age and may even decrease in
incidence in the elderly.

Biology of Cancer and Its Relationship
to Aging

Given the striking increase in the incidence of cancer
with age, it is prudent to consider relationships between
aging biology and cancer biology.1–3 Much of our under-
standing of cancer biology comes from pragmatic studies
of physical and molecular forces that govern cell trans-
formation and malignant progression without necessarily
linking these findings to the reality of the age-related
demographics of cancer. However, demographics reflect
biology. In fact, much of cancer biology can be directly

linked to characteristics of cellular aging. This chapter
provides a systematic review of the major areas of study
in cancer biology and, importantly, provides a scientific
basis for a link with aging biology where relevant.

Factors That Impart Cancer-Causing
Cellular Changes

Environmental and cellular factors have been identified
as etiologic factors for cancer development. Many factors
result in disruption of genetic integrity. The consequence
of this disruption is altered expression of gene products
critical for cell growth, which can lead to neoplasia. A 
distorted local cellular environment can also facilitate
tumorigenesis (Fig. 31.1).

Disruption of Genetic Integrity

Disruption of genetic integrity is the cornerstone of can-
cer development.4 Multiple sequential genetic changes
are likely to be required for development of a tumor.
Because acquisition of these changes is in part a time-
dependent process, the elderly have had more time to
acquire detrimental changes. Examples of disrupted
genetic integrity include point mutations, frame shifts,
chromosomal translocations, or deletions. Additionally,
the body’s ability to maintain genetic integrity is impaired
at older ages. DNA repair is reduced in the elderly,
whereas telomere shortening, formation of DNA adducts,
DNA hypomethylation, and chromosomal breakage and
translocation are more common in this age group. The
most clearly studied example of the sequential accumu-
lation of genetic change associated with development of
cancer is the progression of colon cancer. A series of
genetic changes have been defined that occur during the
transformation of normal tissue to advanced colorectal
carcinoma. In a variety of ways, this genetic change
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creates selective growth advantages for the affected cells.
These advantages are often accomplished by a change
that results in altered function of a protein end product,
such as a factor that drives cell proliferation or impairs a
cell’s ability to undergo apoptosis.

Many genotoxic agents have been studied, and these
can account for a subset of cancers, yet a large percent-
age of tumors harbor genetic alterations for which no
clear link to a genotoxic agent can be made. Specific
genotoxic modalities include chemical mutagens, radia-
tion, and free radicals. In many cancers, the situation 
is compounded by disrupted DNA repair mechanisms,
which accelerate accumulation of tumor-facilitating mu-
tations. DNA mutations can also be acquired by inher-
itance of a mutant allele, the phenotype for which may
be revealed at a later point by a subsequent mutation in
the other allele.

Chemical Mutagens

The role of chemical mutagens in cancer5–7 had been
characterized initially by observing cancer rates in certain
occupations and has been subsequently confirmed by
experimental cell and animal studies. Agents that can
cause genetic damage tend to have high chemical reac-
tivity and form covalent adducts with DNA. Selectivity
of the agents for tissue or cell type, nucleotide type, and
DNA synthesis exists. The genetic damage involves base
mispairings or small deletions, which result in missense or
nonsense mutations. Other types of damage cause chro-
mosomal breaks or large deletions. Examples of geno-
toxic substances include N-nitrosal compounds, aliphatic
epoxides, aflatoxins, mustards, polycyclic aromatic hydro-
carbons, combustion products of fossil fuel or vegetable
matter, aryl aromatic amines, aminoazodyes, and hetero-

cyclic aromatic amines. Genetic polymorphisms of 
enzymatic pathways for carcinogen metabolism and 
activation are thought to play a significant role in cancer
susceptibility.

Nongenotoxic carcinogens cause cancer in laboratory
animals, but neither they nor their metabolites cause
DNA damage. The mechanisms of carcinogenesis of
these compounds are speculative but may involve regen-
erative hyperplasia in response to tissue damage, hor-
monal effects, induction of oxygen radicals, depurination,
or deamination of 5-methylcytosine.

Radiation

Ionizing radiation and ultraviolet radiation have the
capacity to invoke genetic damage. Many examples exist
of association of cancer with ionizing radiation exposure.
Potential sources of this type of radiation include natural
radiation (cosmic rays or radioactivity from the earth),
medical radiology, and nuclear power. Ionizing radiation
releases large amounts of energy as it strikes a cell, suffi-
cient to break chemical bonds in DNA. Solar ultraviolet
(UV) radiation is highly associated with skin cancer,
including malignant melanoma. UV radiation induces
pyrimidine dimers, which are a unique form of DNA
damage compared to other carcinogens. Efficient DNA
repair is a critical factor in avoiding untoward effects
from this damage. Additionally, UV radiation appears 
to impair local immune responses, which may result in
greater permissiveness for tumor development.

Free Radicals

Reactive oxygen species and reactive nitrogen species 
are formed in conjunction with certain types of cell stress,
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including cell damage. Free radicals form initial chemical
products with DNA itself or with other products to
produce DNA-damaging agents, for example, oxidative
activation of a procarcinogen. Free radicals are formed
as a consequence of a variety of processes, such as radi-
ation damage, exposure to cigarette smoke, exposure to
asbestos, and even exposure to certain chemotherapy
agents. They appear to play a role in the aging process
per se as well.

Genomic Instability

Genomic instability implies increased propensity for
developing DNA sequence changes (deletions, inser-
tions, and point mutations) or chromosomal aberrations
(gaps, breaks, translocations, and other chromosomal
rearrangements).8 At the level of the DNA sequence,
important factors include the fidelity of DNA replication,
detection of DNA damage, DNA damage repair, and
mechanisms to discard cells that are badly damaged (e.g.,
cell cycle checkpoints and apoptosis). Genetic instability
can be inherited or acquired. Cancer is highly associated
with the impaired DNA repair seen with certain inher-
ited genetic polymorphisms.

Acquired deficits in DNA repair appear to be the hall-
mark of progression of some types of cancer, including
colon cancer. The gene for the p53 transcription factor is
one of the most frequently mutated genes in cancers. The
loss of functional p53 impairs the ability of the cell to rec-
ognize and repair DNA damage, thus enhancing the rate
of selection of growth-facilitating mutations.

Inherited Cancer Susceptibility

In addition to the inherited cancer predispositions
described involving DNA repair processes, several other
familial cancer syndromes exist.9,10 The breast and breast–
ovarian cancer syndromes, involving inheritance of a
mutant allele of the BRCA1 or BRCA2 tumor sup-
pressor gene, are important examples. Other examples 
of inherited cancer susceptibility syndromes include ade-
nomatous polyposis coli, retinoblastoma, Wilms’ tumor,
Li–Fraumeni syndrome, MEN 1 and 2, neurofibromato-
sis, and Beckwith–Wiedemann syndrome; these generally
occur in younger individuals.

Telomere Shortening

The study of telomeres has revealed exciting links
between aging biology and cancer.11–18 Telomeres are spe-
cialized regions of reiterative DNA sequence found at
chromosomal ends that play a role in chromosomal
integrity. Due to the inability of DNA synthesis machin-
ery to replicate DNA completely to the end, telomeres
shorten incrementally during each cell division, presum-
ably reducing the protective effect of telomeres. Indeed,

it has been shown that older individuals have shorter
telomeres than younger individuals. Thus, the deteriora-
tion of these chromosomal ends in the elderly may make
this group more susceptible to genetic damage.

It has been proposed that cells in the body have
evolved a form of defense mechanism against this poten-
tial for genetic instability produced by telomere shorten-
ing. When grown in tissue culture, normal somatic human
cells are able to replicate only a finite number of times
before undergoing a cell cycle arrest. It appears that
shortening of telomeres to a critical point induces some
sort of signal, such as a DNA damage signal, causing cel-
lular growth arrest. This growth arrest, or “replicative
senescence,” can be thought of as a tumor suppressive
mechanism, whereby cells that have been driven to 
proliferate excessively will stop growing. Interestingly,
normal germline cells express an RNA protein enzyme
called telomerase, which adds telomeric repeats back on
to chromosomal ends, giving these cells the capacity to
replicated beyond a point that might normally be associ-
ated with replicative senescence. Unfortunately, cancer
cells have evolved to express this same enzyme, giving
them the ability to proliferate beyond a point at which
they would normally senesce.

Links between telomere shortening and replicative
senescence have been described in detail. One model
describes replicative senescence as mortality phase 1, or
M1. Early events in tumorigenesis, such as disruption of
genes such as p53 or Rb, allow cells to have extended pro-
liferative capacity. However, the population eventually
again arrests in an M2 state, also called “crisis.” In this
state, chromosomal stability is substantially reduced,
enhancing recombination events and genetic mutations.
Ultimately, it is the acquisition of telomerase expression
that allows cells to continue to proliferate and progress
to an advanced malignant phase.

Alteration of Local Cellular Environment

In addition to agents that directly involve the genetic
integrity of cells, there are several nongenotoxic modali-
ties that affect cancer development and progression.
These agents ultimately affect cell-signaling pathways.
These agents range from physical stress to hormonal
receptor agonists to viruses that actually enter and func-
tion within the cell.

Reduced Immune Response

Deficits in immunologic function have been observed 
in the aging population,19–21 including deterioration of 
the ability of lymphocytes to proliferate in response to
stimuli and a shift in T-cell and natural killer cell popu-
lations. Interestingly, the expression of cell-surface anti-
gens by cells often mediates tumor cell growth. Human
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leukocyte antigen (HLA) molecules play a critical role in
presentation of tumor antigens to cytotoxic T lympho-
cytes. The ability of the immune system to recognize these
abnormal cells and deal with them appropriately is
important in maintaining a low incidence of cancer and
fighting existing tumors. The loss or downregulation of
HLA class I molecules correlates with an invasive tumor
phenotype. There is evidence that certain HLA determi-
nants correlate with increased incidence of cancer. It 
is possible that these disease-associated alleles present
antigens to T lymphocytes in a fundamentally different
manner, resulting in an altered immune response. Finally,
there are several clinical and experimental examples 
of an association between reduced systemic immune
response and cancer. The variety of immune function
changes that occur with age are covered in great depth in
Chapter 53, Immunology of Aging.

Physical Stress

Tissue irritation and chronic inflammation are factors
that can facilitate tumor promotion. For example, al-
though the mechanism of asbestos carcinogenesis is not
completely understood, it appears that cellular reactions
to these nondegradable fibers activate tumor-promoting
cell-signaling pathways. Additionally, inflammatory cell
responses may produce carcinogenic by-products, such as
oxygen radicals.22–24

Viruses

Viruses represent important agents in development of
certain tumors and are thought to be responsible for one
in seven cancers worldwide.25 Studies of cancer-related
viral mechanisms have provided vast insight to the mech-
anistic etiology of cancer. Tumor viruses function in a
variety of ways to provide oncogenic stimuli for the cells
they infect and for the surrounding tissue.

Retroviruses, including HTLV-I, HTLV-II, and HIV, all
exhibit oncogenicity. Reverse-transcribed DNA from
retroviruses is actually incorporated into the cellular
genome. The oncogenic influence from these agents re-
sults from the virus providing cellular growth-related
genes (virally transduced oncogenes) or by driving tran-
scription of an existing cellular gene (proto-oncogene).
Although the basic principle of these oncogenes is utiliza-
tion of cellular or cell-derived genes to induce cell growth,
they tend to have high mutation rates when present within
the viral genome. This high mutation rate may contribute
to evolution of further selective growth advantage.

DNA viruses, such as hepatitis B and C viruses, human
papilloma virus (HPV), human herpesvirus 8 (HHV-8),
and Epstein–Barr virus (EBV), are tumorigenic. These
viruses may or may not become integrated into the host’s
genome. They can induce immunomediated injury and
subsequent cellular proliferation that serves as an onco-

genic force. Evidence suggests that these viruses can
provide growth stimulatory signals, not only by activating
genes adjacent to the viruses site of incorporation, but
also by producing products that activate distant cellular
genes.

Cytokines

Cytokines are soluble mediators of cell–cell communica-
tion and include interferons, interleukins, and colony-
stimulating factors (CSF). Following interaction with
their receptors, these factors initiate signaling cascades
that activate or suppress transcription of various genes
important for cell growth and survival.

Hormones

Hormone receptor/effector pathways appear to be
important for growth of a variety of cancers.26,27 Tumor
cells may produce excess growth factors, such as platelet-
derived growth factor (PDGF), transforming growth
factor (TGF), fibroblast growth factor (FGF), hepatocyte
growth factor-scatter factor (HGF-SF), or epidermal
growth factor (EGF). Steroid hormone receptors are
overexpressed in several cancers, such as breast, prostate,
and endometrial cancer. Long-term estrogen replace-
ment therapy is associated to some degree with increased
incidence of breast cancer and, if unopposed by proges-
terone, with endometrial cancer. Steroid hormones act by
binding their receptors and activating gene transcription
in the nucleus. This process results in the expression of
genes important in cell proliferation.

General Associations of Advanced 
Age with Cancer

As already described here, advanced age is highly asso-
ciated with the development of cancer as well as the mor-
tality from cancer. Because cancer is a multistep process,
it has been proposed that time is required for accumula-
tion of the requisite cellular and genetic changes to
induce cancer, resulting in a frequent appearance later in
life. Interestingly, the only known life span-prolonging
intervention in animal models, dietary restriction, also
reduces the incidence of cancer. Age is associated with 
a variety of cellular changes that could predispose to 
carcinogenisis, such as increased susceptibility to genetic
change, telomere shortening, and impaired immune func-
tion.28 These relationships are discussed in this chapter.

Cancer Cell Biology

The preceding section describes factors that have 
the ability to induce cancer-related change in cells. This
section describes the nature of those changes. One of the



things that makes cancer so difficult to understand and
treat is that there is no single unifying mechanism or
genetic endpoint that explains malignancy. Many differ-
ent types of cellular abnormalities can induce one type of
cancer. Each individual tumor is relatively unique in its
composite of genetic and cellular abnormalities. Indeed,
a common characteristic of cancer is genetic instability,
which creates an environment in which genetic change
and evolution of a cell population occur in a somewhat
random manner. These genetic and cellular changes exert
their influences on cell functioning in several general and
sometimes overlapping ways.3

At a very basic level, cancer-facilitating events impair
a cell’s ability to sense or respond to signals from the
environment or signals from within itself. For example, a
quiescent cell given altered environmental cues will pro-
liferate and may induce vascular proliferation to support
its proliferation. A damaged cell that should normally
undergo apoptosis and die will continue to live. A cell
that should remain compartmentalized will invade 
surrounding tissue. A cell that should develop a mature
phenotype will remain poorly differentiated. The term
checkpoint refers to specific phases in the cell cycle at
which the cell in some way assesses the appropriateness
of further progression in the cell cycle. If inappropriate
signals or disruption of some aspect of cellular integrity
is detected, the cell exits the cell cycle or undergoes apop-
tosis. Cancer cells often lose the ability to sense or heed
checkpoint controls.

The events required for carcinogenesis can be thought
of as a stepwise progression in which a normal cell under-
goes transformation to a malignancy (Fig. 31.2). The first
step, initiation, involves a genetic event, usually altering
the activity of a growth-related signaling pathway. (Spe-
cific pathways are discussed in detail later in the chapter.)
The second step is promotion, which is a nongenotoxic
influence that provides a selective growth advantage to
the initiated cell. Mechanistically, tumor promoters exert
effects such as altering activity of cell-surface receptors,

cytosolic enzymes, and nuclear transcription factors. As a
result, tumor promoters may stimulate cell proliferation
or inhibit apoptotic cell death. The next step is premalig-
nant progression, which involves acquisition of further
genetic or chromosomal alterations. This progression 
is facilitated by genomic instability and is somewhat
dependent on selection of cell clones that have acquired
further selective growth advantage. Mutation of the p53
tumor suppressor gene is an example that may fall into
this phase of carcinogenesis. The final step, malignant
conversion, involves cell changes that facilitate migration
and invasion.

Several general classes of cancer-related genes have
been described. An “oncogene” refers to a gene whose
activation is associated with development of cancer. An
apposition is a “tumor suppressor gene,” whose inactiva-
tion is associated with development of cancer. The fol-
lowing subsections describe different types of cellular
changes associated with cancer.

Impairment of Cell Cycle Control

Cell cycle control has been one of the central icons in the
study of cancer.29–35 Changes in the cell cycle are also
associated with cellular senescence, one of the important
processes involved in the biology of aging. Because the
mechanisms involved in cell cycle control are integral to
both cancer cell growth and cellular senescence, detailed
discussion of this topic is essential in this chapter.

The term cell cycle refers to a cyclic series of events
through which a cell goes to replicate itself (Fig. 31.3). To
proceed through the cell cycle, a normal diploid cell,
existing in the “G1” phase of the cycle, enters the “S”
phase following the appropriate signals. In S phase, the
cell replicates its entire genome and then enters the
second gap phase, G2. Next, the cell enters the mitosis or
“M” phase, where it physically divides into two equal
daughter cells. Each daughter cell is then considered to
be back in the G1 phase of the cell cycle. Cells can main-
tain a resting, or quiescent, state by exiting the cell cycle
into a “G0” state. There are also several checkpoints
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within the cell cycle where abnormal cells or cells lacking
appropriate signals are prevented from proceeding
further. The two primary checkpoints exist just before S
phase and before M phase.

A key factor of most cancers is the presence of a force
that promotes passage of cells abnormally through the
cell cycle and usually influences entry into S phase.
Importantly, this force does not necessarily require more
rapid cell proliferation, just the inability to control it.
Furthermore, this process can involve either lack of
inhibitory signals (tumor suppressors) or the presence of
cell cycle stimulatory signals (oncogenes).

Production of many of the enzymes and factors
required for DNA synthesis and DNA replication is reg-
ulated by the E2F and Rb families of nuclear proteins.
In fact, Rb, or retinoblastoma protein, derives its name
because it is mutated in retinoblastomas, causing E2F to
be deregulated in its action to initiate DNA synthesis.
Several tumor-causing viruses, including human papil-
loma virus and SV40 virus, produce factors that bind to
Rb, releasing E2F which then drives the cell cycle. Activ-
ity of the Rb family of proteins is in turn regulated by
cyclins D and E and the cyclin-dependent kinases (cdk)
cdk4 and cdk6. There are several examples of cancers
where a priamry upregulation of these cyclins and/or
kinases appears to be etiologic in the cancer, for example,
in chronic lymphocytic leukemia or breast cancer.

Several signaling pathways regulate cyclin/cdk activity
(Fig. 31.4). Ras and Ras-related pathways are very impor-
tant in cellular growth signaling. Growth factors such as
epidermal growth factor (EGF) utilize Ras pathways,
involving activation of mitogen-activated protein kinases
(MAPK) and ultimately the nuclear transcription factors,

c-fos, c-jun, and c-myc. Subsequent steps lead to media-
tion of the cdk/Rb/E2F pathway. Ras also activates other
pathways that are involved in cell growth control.
Another pathway, the Jak/STAT pathway, is initiated by
binding of a cytokine such as interferon to its receptor,
ultimately resulting in cell cycle advancement. A third
pathway that is associated with tumor cell growth and 
differentiation is the inositol phosphate/protein kinase 
C (IP/PKC) pathway. Protein kinase C (PKC) is impor-
tant for tumor promotion in some cells, and it can directly
regulate the MAPK pathway. Another important path-
way is associated with the adenomatous polyposis coli
(APC) gene, which is mutated in familial adenomatous
polyposis. This pathway, when APC is mutated, stimulates
the cell cycle.

The following components of signaling pathways pro-
vide numerous examples of cancer-associated alterations.

Growth Factors

A variety of growth factors, including platelet-derived
growth factor (PDGF), TGF-a, colony-stimulating factor
1 (CSF-1), fibroblast growth factor (FGF), and other
polypeptide growth factors, are overexpressed in certain
tumors.36,37

Growth Factor Receptors

Growth factor receptors can be activated by genetic
mutations or overexpressed in certain human cancers.38

Examples include TRK (nerve growth factor receptor),
MET (hepatocyte growth factor/scatter factor receptor),
ERB-B (epidermal growth factor receptor), ERBB-2/neu
(orphan receptor), FMS (colony-stimulating factor-1),

Figure 31.4. Signaling pathways that affect the
cell cycle in cancer.



RET (orphan receptor), ROS (orphan receptor), and
SEA (orphan receptor). The ERBB family, for example,
is overexpressed in some breast, ovarian, and squamous
carcinomas as well as in glioblastomas.

G Proteins

G proteins, or GTP-binding proteins, translate signals
from cell-surface receptors to intracellular signaling 
cascades.39 Activating mutations of the Ras family of G
proteins are the most common dominant mutations in
human cancer. The gene for neurofibromatosis produces
a Ras-regulating protein.

Nuclear Oncogenes

Several transcription factors, including myc, fos, and jun,
directly regulate gene expression that leads to cell pro-
liferation, division, and differentiation.40–47

In addition to being unregulated by cyclins, cyclin-
dependent kinases (cdk) are also inhibited by cdk
inhibitors (cdki). There are two families of cdki: the first
includes p21 and p27, and the second family, or INK4
family, includes p16, p15, p18, and p19. P15 and p16 are
frequently mutated in human cancers. Additionally, p53,
the most frequently mutated gene in cancer, conveys part
of its activity through a cdki (p21).

Nutrient deprivations is yet another potential point of
control over unregulated proliferation. If a cell popula-
tion grows so rapidly that it outstrips its nutrient supply,
the cells will enter a quiescent or G0 state. Indeed,
without additional vascularization, a tumor can grow no
more than a few millimeters. Many tumors have adapted
to this problem by secreting vascular growth factors that
stimulate new vascular growth; this provides for the
needed nutritional supply to support tumor growth.

Impairment of Apoptosis

An important cellular event that is often in apposition 
to cellular poliferation is apoptosis, or programmed cell
death.48–50 At a cellular level, this process involves an
orderly, energy-requiring dismantling and processing of a
cell, as opposed to necrosis, which is disorganized and
probably more toxic to the organism. Apoptosis occurs
naturally in a developing organism, with the coordinated
loss of specific cell populations. It can also be induced by
stress or cell damage. Cells arrested at cell cycle check-
points (see Fig. 31.3), for example, with a certain level of
DNA damage, will exit the cell cycle and undergo apop-
tosis. The number of cells in a tissue or tumor can be con-
sidered to represent a balance between proliferation and
apoptosis.

The induction of apoptosis and inhibition of the cell
cycle are closely linked. A central mediator of these
processes is the p53 transcription factor, which is a recipi-

ent of cellular signals indicating damage or stress. Prob-
ably the most publicized and most frequently observed
alteration in cancer is mutation of p53. In addition to
inhibiting the cell cycle as already discussed, p53 appears
to regulate a cascade of events resulting in apoptosis.
Therefore, disruption of p53 in cancer results not only in
disruption of the cell’s ability to halt growth but also in
impairment of its ability to carry out apoptosis.

The association of aging with apoptosis as it relates to
cancer is more complex. Aging results in a generalized
enhancement in apoptosis in a variety of organ systems.
This increased tendency toward apoptosis is insufficient
to result in reduced tumor development in the elderly.
A malignant tumor clone has developed multiple muta-
tions, some of which impair the cell’s ability to recognize
these apoptotic forces. Furthermore, the generalized
increased apoptosis seen with aging may result in
impaired organ fucntion that actually facilitates tumor
growth. For example, greater apoptosis of specific T-cell
subsets may reduce the body’s ability to mount an ade-
quate immunologic response to a tumor.

Impairment of Differentiation

A phenotype associated with many cancers is impaired
cellular differentiation or maturation. Conceptually, all
cells within the body derive from some form of stem or
germ cell. This stem cell lacks phenotypic characteristics
of mature tissues but has the capacity to produce daugh-
ter cells that undergo such maturation. Differentiation
involves acquiring functional capabilities and expression
of unique structural and functional components as well
as loss of proliferative capacity in many cases. This
process is thought of as an irreversible commitment. A
common theme among cancers is the loss of this pheno-
typic differentiation, yet the molecular etiology for this
change is understood in many fewer cases.

Tumor Promotion

The phorbol esters were the first class of compounds
characterized as tumor promoters.51,52 These compounds
bind and activate protein kinase C (PKC). PKC regula-
tion of the Ras/MAPK pathway may be its mechanism of
tumor promotion. Dietary fat intake has been associated
with increased cancer incidence, which may be the result
of the direct tumor-promoting effects of certain lipids.

Enhanced Invasive/Metastatic Capacity

A critical issue in terms of a tumor’s lethality is its ability
to invade surrounding tissue and metastasize.53–56 Cancer
cells accomplish metastasis using several mechanisms.
Rapid cellular growth results in mechanical pressure that
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may damage surrounding tissue or physically facilitate
local invasion. Cancer cells acquire enhanced mobility,
loss of cell-to-cell cohesive forces, and increased ability
to degrade basement membranes and connective tissue
extracellular matrix. Expression of enzymes such as met-
alloproteinases, collagenase, and heparinase correlates
well with metastatic potential.

Resistance to Host Factors

Tumor cells exhibit immunogenic antigens. Although a
tumor cell that is recognized by the immune system can
be destroyed, certain tumor cells are actually stimulated
to grow by cytokines involved in an immune response.
Alternatively, certain tumor cells have developed
reduced capacity to resist other factors that might result
in the cell’s demise.57–59

Tumor Biology

The biologic characteristics of individual tumors vary
greatly depending on the tissue of origin, genetic makeup,
and environmental stimuli. For example, leukemia,
carcinomas, and sarcomas tend to have general growth
and treatment-response factors that differ. Even tumors
from the same organ can be vastly different; for example,
basal cell carcinoma versus malignant melanoma, or
chronic lymphocytic leukemia versus acute lymphocytic
leukemia. These differences are largely a result of differ-
ing complements of genes being expressed. The tumor
environment may also play a role in the tumor pheno-
type. The hormonal milieu or the presence of inflamma-
tory cytokines may slow or hasten tumor growth. Tumors
in the elderly may be less aggressive.

Biology of Cancer Therapy

Pharmacology of Therapeutics in the Elderly

A number of physiologic and pathophysiologic changes
occur as people age that significantly affect the pharma-
cokinetics (the way in which drugs are absorbed, distrib-
uted, metabolized, and excreted) and pharmacodynamics
(the body’s response to the drug).60,61 Pharmacokinetic
changes include changes in body composition that result
in decreased water content and increased lipid content.
These changes affect the volume of distribution of drugs,
depending on their polarity. A steady cross-sectional
decline in renal function occurs as people age. This renal
function decline can go unnoticed because of reduced
muscle mass and deceptively low serum creatinine levels
in the elderly. In addition, hepatic metabolism is reduced
in the elderly because of an overall decline in hepatic
blood flow. The expression of p-glycoprotein by resistant

tumor cells represents a pharmacokinetic change at the
cellular level.

Impaired responsiveness of the cardiovascular system
in the elderly results from a series of pharmacodynamic
changes, including reduced b-receptor sensitivity and
increased vascular rigidity. These changes place the
elderly at increased risk from events or treatments that
produce hemodynamic compromise, including sepsis and
cardiovascular-acting agents.

Chemoprevention

A number of agents are being studied that may reduce
cancer-causing cellular events.62–64 A reduction in devel-
opment of contralateral breast cancer has been shown for
patients taking the antiestrogen tamoxifen as an adjuvant
therapy for breast cancer. This drug purportedly reduces
the tumor-promoting effect of hormonal stimulation.
Nonsteroidal anti-inflammatory agents have been pro-
posed as a cancer-preventing intervention, particularly
for colon carcinoma. Finally, a variety of antioxidants are
being studied for their ability to reduce the incidence of
cancer.

Cell Cycle-Directed Agents

The primary mechanism of action of most anticancer
drugs currently in use is the disruption of the cell cycle.65

Antimetabolites such as methotrexate interfere with
DNA synthesis by inhibiting dihydrofolate reductase.
Incorporation of modified pyrimidines, such as cytosine
arabinoside during DNA synthesis, causes chain termi-
nation. Fluorinated pyrimidines, such as 5-fluorouracil,
inhibit DNA and RNA synthesis. Platinum agents, such
as cisplatin, and alkylating agents, such as nitrogen mus-
tards and nitrosoureas, cross-link DNA and disrupt DNA
repair. Topoisomerase inhibitors, like topotecan and
etoposide, interfere with transcription, DNA synthesis,
and mitosis. Microtubule-disrupting agents, such as vin-
cristine and paclitaxel, impair cell division. Anthracy-
clines such as doxorubicin disrupt DNA synthesis, but
also induce free radical formation and damage cell mem-
branes. Regardless of the mechanism, the end result of a
variety of chemotherapy agents is to inhibit cell prolifer-
ation of rapidly cycling cells, thus removing these cells
from the cell cycle or delaying the cell cycle.

Apoptosis-Directed Agents

The initial effect of the chemotherapy agents previously
described is inhibition of cell proliferation. As a result of
these insults, a cell may undergo apoptosis. The action of
many chemotherapeutic agents is also associated with
apoptosis. In addition to cytotoxic chemotherapy, apop-
tosis can be induced by growth factor or hormone with-



drawal and irradiation. As described, p53 is an important
mediator of apoptosis. p53-defficient cells are resistant 
to the apoptosis-inducing effect of chemotherapy or 
radiation.

Receptor–Effector Antagonism

Because growth of many tumors depends on disrupted
receptor activation, therapies have been developed to
antagonize these receptors.66 Hormonal agents, such 
as antiandrogens, antiestrogens, gonadotropin-releasing
hormone analogues, and aromatase inhibitors, represent
important classes of anticancer drugs currently widely in
use for treatment of hormone-dependent tumors, such 
as breast, prostate, and endometrial cancer. Because G-
protein farnesylation appears to be important in Ras 
signaling, an experimental approach currently being
developed is the characterization of farnesylation
inhibitors.

Angiogenesis-Directed Agents

Angiogenesis appears to be important for tumors that
exceed several millimeters in size and has therefore
become a target of intense investigation Endogenous
peptide angiogenesis inhibitors have been identified,
and one experimental approach has been to produce and
administer these or similar peptides. Other agents such
as thalidomide have been shown to inhibit angiogenesis
and are currently being evaluated for their ability to stem
tumor growth.

Differentiation-Directed Therapy

Cancer therapies can be directed at mediating cellular
differentiation. An important example of this is the 
treatment of acute promyelocytic leukemia with all-
trans-retinoic acid. Because the disease arises from 
inappropriate expression of the retinoic acid receptor,
treatment of the leukemic blasts with retinoic acid results
in rapid induction of differentiation of the cells. Retinoic
acid has subsequently become an important agent for
treatment of this disease.

Immunomediated Therapy

Enhancing immune function has been associated with
antitumor responses in animal models and in humans.
For example, interleukin-2 has antitumor efficacy in
malignant melanoma and renal cell carcinoma. Inter-
feron alpha also has efficacy in melanoma and renal cell
carcinoma as well as in chronic myelogenous leukemia.
It is believed that these agents stimulate the immune
system’s antitumor activity.67

Inhibitors of Basement Membrane-Degrading
Enzymes

Still in the phase of discovery and development are agents
that inhibit basement membrane-degrading enzymes such
as matrix metalloproteinase.53–56

Resistance to Therapy

Genetic instability acquired by cancer cells during tumor
progression increases the rate of tumor cell adaptation 
to specific stresses such as cancer therapy.57–59 A related
mechanism a cell may use is the development of the 
multidrug resistance (MDR) phenotype, which can be
induced in acute leukemia in older patients. Upon expo-
sure to chemotherapeutic agents, cancer cells increase
expression of proteins that excrete the agent from the
cell, maintaining low intracellular concentrations of drug.
The best studied example of this involves cell-surface
expression of p-glycoprotein (Pgp).

Conclusions

The biologic basis for cancer is clearly multidimensional
and complex. This chapter systematically discusses the
key elements of the development, progression, and treat-
ment of cancer with a specific focus on the role of aging
in these processes. Unfortunately, there is no unifying
explanation that describes the essence of cancer. There
are, however, many biologic and epidemiologic links to
aging. Biologic changes that occur during aging probably
increase the likelihood of developing cancer. Age-
associated changes also impact significantly on cancer
therapeutics. All these areas need more research, but
understanding them can help the clinician at the forefront
of cancer prevention, diagnosis, and treatment in an aging
population.

References

1. Campisi J. Aging and cancer: the double-edged sword of
replicative senescence. J Am Geriatr Soc. 1997;45:482–488.

2. Fernandez-Pol JA, Douglas MG. Molecular interactions 
of cancer and age. Hematol Oncol Clin North Am. 2000;
14:25–44.

3. Dunn BK, Longo DL. Molecular biology and biological
markers. In: Hunter CD, Johnson KA, Muss HB, eds. Cancer
in the Elderly. New York: Dekker; 2000.

4. Kinzler KW, Vogelstein B. Lessons from hereditary col-
orectal cancer. Cell. 1996;87:159–170.

5. Dipple A. DNA adducts of chemical carcinogens. Carcino-
genesis. 1995;16:437–441.

6. Murray V. A survey of the sequence-specific interaction of
damaging agents with DNA: emphasis on antitumor agents.
Prog Nucleic Acid Res Mol Biol. 1999;63:367–415.

31. The Science of Neoplasia and Its Relationship to Aging 371



372 R.E. Martell and H.J. Cohen

7. Yuspa SH. The pathogenesis of squamous cell cancer:
lessons learned from studies of skin carcinogenesis. Thirty-
third G.H.A. Clowes Memorial Award Lecture. Cancer Res.
1994;54:1178.

8. Vessey CJ, Norbury CJ, Hickson ID. Genetic disorders asso-
ciated with cancer predisposition and genomic instability.
Prog Nucleic Acid Res Mol Biol. 1999;63:189–221.

9. Fearon ER. Human cancer syndromes: clues to the origin
and nature of cancer. Science. 1997;278:1043–1050.

10. Lynch HT, Smyrk TC. Hereditary colorectal cancer. Semin
Oncol. 1999;26:478–484.

11. Wright WE, Shay JW. Telomere dynamics in cancer pro-
gression and prevention: fundamental differences in human
and mouse telomere biology. Nat Med. 2000;6:849–851.

12. Buys CH. Telomeres, telomerase, and cancer. N Engl J Med.
2000;342:1282–1283.

13. Wynford-Thomas D. Replicative senescence: mechanisms
and implications for human cancer. Pathol Biol (Paris). 2000;
48:301–307.

14. Campisi J. Cancer, aging and cellular senescence. In Vivo.
2000;14:183–188.

15. Vaziri H, Benchimol S. Alternative pathways for the exten-
sion of cellular life span: inactivation of p53/pRb and expres-
sion of telomerase. Oncogene. 1999;18:7676–7680.

16. Harley CB, Sherwood SW. Telomerase, checkpoints and
cancer. Cancer Surv. 1997;29:263–284.

17. Smith JR, Pereira-Smith OM. Replicative senescence:
implications for in vivo aging and tumor suppression.
Science. 1996;273:63–67.

18. Hayflick L. How and why we age. Exp Gerontol. 1998;33:
639–653.

19. Bateman AC, Howell WM. Human leukocyte antigens and
cancer: is it in our genes? J Pathol. 1999;188:231–236.

20. Ginaldi L, De Martinis M, D’Ostilio A, et al. The immune
system in the elderly: II. Specific cellular immunity.
Immunol Res. 1999;20:109–115.

21. Browning M, Dunnion D. HLA and cancer: implications for
cancer immunotherapy and vaccination. Eur J Immuno-
genet. 1997;24:293–312.

22. Grisham MB, Jourd’heuil D, Wink DA. Review article:
chronic inflammation and reactive oxygen and nitrogen
metabolism—implications in DNA damage and mutagene-
sis. Aliment Pharmacol Ther. 2000;14(suppl 1):3–9.

23. Tselepis C, Perry I, Jankowski J. Barrett’s esophagus:
disregulation of cell cycling and intercellular adhesion in the
metaplasia-dysplasia-carcinoma sequence. Digestion. 2000;
61:1–5.

24. Williams CS, Mann M, DuBois RN. The role of cyclooxy-
genases in inflammation, cancer, and development. Onco-
gene. 1999;18:7908–7916.

25. Blattner WA. Human retroviruses: their role in cancer. Proc
Assoc Am Physicians. 1999;111:563–572.

26. Grady D, Gebretsadik T, Kerlikowske K, Ernster V, Petitti
D. Hormone replacement therapy and endometrial cancer
risk: a meta-analysis. Obstet Gynecology. 1995;85:304–313.

27. Cancer CGoHFiB. Breast cancer and hormone replace-
ment therapy: collaborative reanalysis of data from 51 epi-
demiological studies of 52,705 women with breast cancer
and 108,411 women without breast cancer. Lancet. 1997;
350:1047–1059.

28. Hursting SD, Kari FW. The anti-carcinogenic effects of
dietary restriction: mechanisms and future directions. Mutat
Res. 1999;443:235–249.

29. Sherr CJ. Cancer cell cycles. Science. 1996;274:1672–1677.
30. Nevins JR. E2F: a link between the Rb tumor suppressor

protein and viral oncoproteins. Science. 1992;258:424–429.
31. Hanahan D, Weinberg RA. The hallmarks of cancer. Cell.

2000;100:57–70.
32. Campbell SL, Khosravi-Far R, Rossman KL, Clark GJ,

Der CJ. Increasing complexity of Ras signaling. Oncogene.
1998;17:1395–413.

33. Lewis TS, Shapiro PS,Ahn NG. Signal transduction through
MAP kinase cascades. Adv Cancer Res. 1998;74:49–139.

34. Morin PJ. Beta-catenin signaling and cancer. Bioessays.
1999;21:1021–1030.

35. Polakis P. The oncogenic activation of beta-catenin. Curr
Opin Genet Dev. 1999;9:15–21.

36. Zumkeller W, Schofield PN. Growth factors, cytokines and
soluble forms of receptor molecules in cancer patients.
Anticancer Res. 1995;15:343–348.

37. Goustin AS, Leof EB, Shipley GD, Moses HL. Growth
factors and cancer. Cancer Res. 1986;46:1015–1029.

38. Pinkas-Kramarski R, Alroy I, Yarden Y. ErbB receptors 
and EGF-like ligands: cell lineage determination and 
oncogenesis through combinatorial signaling. J Mamm
Gland Biol Neoplasia. 1997;2:97–107.

39. Gutkind JS. Cell growth control by G protein-coupled
receptors: from signal transduction to signal integration.
Oncogene. 1998;17:1331–1342.

40. Sawyers CL, Callahan W, Witte ON. Dominant negative
MYC blocks transformation by ABL oncogenes. Cell. 1992;
70:901–910.

41. Roussel MF, Cleveland JL, Shurtleff SA, Sherr CJ. MYC
rescue of a mutant CSF-1 receptor impaired in mitogenic
signalling. Nature. 1991;353:361–363.

42. Sklar MD,Thompson E,Welsh MJ, et al. Depletion of c-myc
with specific antisense sequences reverse the transformed
phenotype in ras oncogene-transformed NIH 3T3 cells. Mol
Cell Biol. 1991;11:3699–3710.

43. Bhatia K, Huppi K, Spangler G, Siwarski D, Iyer R, Magrath
I. Point mutations in the c-Myc transactivation domain are
common in Burkitt’s lymphoma and mouse plasmacytomas.
Nat Genet. 1993;5:56–61.

44. Alitalo K, Schwab M. Oncogene amplification in tumor
cells. Adv Cancer Res. 1986;47:235–281.

45. Hollstein M, Sidransky D, Vogelstein B, Harris CC. p53
mutations in human cancers. Science. 1991;253:49–53.

46. Oliner JD, Kinzler KW, Meltzer PS, George DL, Vogelstein
B. Amplification of a gene encoding a p53-associated
protein in human sarcomas. Nature. 1992;358:80–83.

47. Scheffner M, Werness BA, Huibregtse JM, Levine AJ,
Howley PM. The E6 oncoprotein encoded by human papil-
lomavirus types 16 and 18 promotes the degradation of p53.
Cell. 1990;63:1129–1136.

48. Reed JC. Dysregulation of apoptosis in cancer. J Clin
Oncol. 1999;17:2941–2953.

49. Wyllie AH, Bellamy CO, Bubb VJ, et al. Apoptosis and 
carcinogenesis. Br J Cancer. 1999;80(suppl 1):34–37.

50. Green DR. Apoptotic pathways: paper wraps stone blunts
scissors. Cell. 2000;102:1–4.



51. Liu WS, Heckman CA. The sevenfold way of PKC regula-
tion. Cell Signal. 1998;10:529–542.

52. Assembly of Life Sciences NRC. Diet, nutrition, and 
cancer. Executive summary of the report of the committee
on diet, nutrition, and cancer. Cancer Res. 1983;43:3018–
3023.

53. Matrisian LM. Cancer biology: extracellular proteinases in
malignancy. Curr Biol. 1999;9:R776–R778.

54. Kleiner DE, Stetler-Stevenson WG. Matrix metallopro-
teinases and metastasis. Cancer Chemother Pharmacol.
1999;43(suppl):S42–S51.

55. Johnson LL, Dyer R, Hupe DJ. Matrix metalloproteinases.
Curr Opin Chem Biol. 1998;2:466–471.

56. Leonard DM. Ras farnesyltrasferase: a new therapeutic
target. J Med Chem. 1997;40:2971–2990.

57. Robert J. Multidrug resistance in oncology: diagnostic 
and therapeutic approaches. Eur J Clin Investig. 1999;29:
536–545.

58. Kaye SB. Multidrug resistance: clinical relevance in solid
tumours and strategies for circumvention. Curr Opin
Oncol. 1998;10(suppl 1):S15–S19.

59. Volm M. Multidrug resistance and its reversal. Anticancer
Res. 1998;18:2905–2917.

60. Vestal RE. Aging and pharmacology. Cancer. 1997;80:1302–
1310.

61. Baker SD, Grochow LB. Pharmacology of cancer
chemotherapy in the older person. Clin Geriatr Med. 1997;
13:169–183.

62. Kelloff GJ, Crowell JA, Steele VE, et al. Progress in cancer
chemoprevention. Ann NY Acad Sci. 1999;889:1–13.

63. Singh DK, Lippman SM. Cancer chemoprevention. Part 2:
Hormones, nonclassic antioxidant natural agents, NSAIDs,
and other agents. Oncology (Huntingt). 1998;12:1787–1800;
discussion 1802, 1805.

64. Singh DK, Lippman SM. Cancer chemoprevention. Part 1:
Retinoids and carotenoids and other classic antioxidants.
Oncology (Huntingt). 1998;12:1643–1653,1657–1658;discus-
sion 1659–1660.

65. Chabner BA, Longo DL. Cancer Chemotherapy and 
Biotherapy: Principles and Practice, 2nd Ed. Philadelphia:
Lippincott-Raven; 1996:824.

66. Rowinsky EK, Windle JJ, Von Hoff DD. Ras protein farne-
syltransferase: a strategic target for anticancer therapeutic
development. J Clin Oncol. 1999;17:3631–3652.

67. Jaffee EM. Immunotherapy of cancer. Ann NY Acad Sci.
1999;886:67–72.

31. The Science of Neoplasia and Its Relationship to Aging 373



This page intentionally left blank 



When to Seek Early Diagnosis

Screening for cancer is an attractive and important com-
ponent of comprehensive primary care. Clinicians under-
stand and support this part of early disease detection
because it may allow definitive and potentially curative
therapy at a time when the patient’s quality of life can be
preserved, perhaps even prolonging their life. Patients
also generally understand the concept of screening and,
when questioned directly, place a high value on averting
late-stage or metastatic cancer. Health care systems sup-
port the concept by using screening rates for certain
cancers as markers of quality of care. Despite the gen-
erally accepted concept of screening for cancer, there are
often wide gaps in the performance of screening for indi-
vidual patients within practices and across health care
systems. In some instances, conflicting or vague guide-
lines for particular screening tests lead to confusion for
both clinicians and patients about what the suggested
strategy should be. In other cases, the evidence for screen-
ing with a specific test is strong and mechanisms for
payment exist, yet compliance with repeated screen-
ing is only average. The decision to screen for cancer in
the elderly is even more difficult than for a younger 
population because the elderly were not included in many
screening studies. Additionally, older patients face a high
competing risk of dying from other causes, which reduces
the potential effectiveness of any screening strategy.

As attractive as early detection of cancer may seem,
certain principles should be considered to assure the
appropriateness of any decision to seek early diagnosis.
A paradigm upon which to evaluate the evidence for or
against screening includes the importance or seriousness
of the target disease; the presence of a detectable pre-
clinical phase; the accuracy and acceptability of diagnos-
tic tests used to detect cancer; the risk associated with 
the initial and any subsequent diagnostic tests necessary
to confirm the diagnosis; and the efficacy, risk, cost, and

availability of treatment for the cancer once it is 
uncovered. The absence of clear information about any
one of these important considerations will diminish the
potential value of a screening strategy.

The disease being considered as a potential target 
for early diagnosis should be an important problem. It
should either occur frequently, be more readily treated
when detected early, or be readily treated even though
the prevalence may be low. Sackett and colleagues have
succinctly summarized this point: the disease should be
so common or so awful as to justify the effort and expense
of early detection.1 Cancer qualifies as an example of an
important target disease that is both common and awful
in the elderly.

For any screening strategy to be effective, knowledge
about the natural history of the target disease should be
apparent. Clinicians should know that early detection 
of disease is likely to be useful because the disease has 
a detectable preclinical phase. There must be evidence
that detection of the disease at the presymptomatic stage
matters. Finding and treating the disease at this point
must result in either improved quality of life, reduced 
disability, or reduced mortality for screening to make a
difference.

For a screening program to be feasible, diagnostic tests
must be available that are accurate and acceptable to
patients. The screening test should minimize false posi-
tives (healthy patients inaccurately identified by positive
test results) and false negatives (patients with the disease
of interest who have negative test results). The accuracy
of most diagnostic tests is expressed in terms of the 
test sensitivity (patients with disease who are correctly
identified by a positive test) and test specificity (patients
without disease who are correctly identified by a negative
test). Alternatively, these characteristics can be combined
into likelihood ratios, which describe the odds that pa-
tients with positive or negative test results either do or
do not have the target disease. The screening test should
also be acceptable to patients in terms of risk, discomfort,
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and cost. Patients must also understand that screening
may involve a sequence of tests depending on results
because additional definitive diagnostic tests are often
required before definitive therapy.

Target diseases that meet the four criteria listed in
Table 32.1 are often the focus of clinical studies that seek
to establish the effectiveness of a particular screening
strategy. In these studies, and unique to all clinical studies
that seek to measure early diagnosis, the interpretation
of the effectiveness of a specific strategy is susceptible to
two specific biases. First, lead-time bias occurs when early
detection establishes a diagnosis of cancer sooner than
usual but without actually influencing the natural history,
or survival time, of a given cancer. The duration of 
survival measured from the time of diagnosis to death
will appear longer for the patient who underwent screen-
ing than for the patient whose cancer was detected when
symptoms first appeared. Therefore, the screened patient
did not actually live longer than the unscreened patient
but appeared to live longer because the diagnosis of
cancer was made earlier. Second, length-time bias
describes a phenomenon whereby slower-growing
cancers are more likely to be discovered by routine 
periodic screening than are faster-growing cancers.
Faster-growing cancers, being more aggressive, grow and
spread in the interval between screening events; this
results in a longer average survival in the screened popu-
lation because of the disproportionate detection of
slower-growing cancers in the cohort.

Issues Specific to the Older Patient

The decision to offer cancer screening to the older patient
is complex.2 There are competing forces that simultane-
ously favor and dissuade clinicians from adopting screen-
ing for any individual. In addition to the traditional

inquiries about the strength of evidence supporting a
given screening test, clinicians must consider other ques-
tions specific to the elderly (Table 32.2).

1. What is the impact of the disease in older patients?
Sixty percent of persons affected by cancer are over age
65. Age-specific incidence rates for various cancers are
severalfold higher in older patients when compared to
their younger counterparts. Additionally, mortality rates
rise dramatically as patients age into their eighth and
ninth decades of life (Fig. 32.1). The burden of cancer is
clearly significant in the elderly.

2. Is cancer biology different in older patients? In many
cases, the detectable preclinical phase of a cancer changes
with aging. For example, breast cancer in older women
appears to evolve more slowly than in younger patients,
whereas cervical cancer may become invasive in a shorter
period. The specific biology of a cancer fundamentally
determines its candidacy for screening.

3. Do screening tests perform differently in older
patients? Often, screening tests perform differently in
older patients due to factors such as comorbid illness or
age-associated changes in anatomy or cellular biology.
Mammography, for instance, performs better in older
patients, whereas the Pap smear is less reliable.

4. Will this patient or group of patients survive long
enough to derive a benefit from screening? Many groups
making recommendations for screening in the elderly
state that screening should be continued if the patient has
“good health” or “a reasonable life expectancy.” Because
of a lack of clinical trial data in older patients, the answer
often must be derived from the expected time to benefit
projected from younger patients as well as the patient’s
estimated life expectancy. Estimated life expectancy 
is difficult to predict for individual patients. Current 
estimates from census life tables set the average life
expectancy of a 75-year-old woman at 12.2 years and a 
75-year-old man at 10 years. These numbers may be
decreased, however, by the presence of comorbid illness.
In fact, several studies have demonstrated that chroni-
cally ill patients diagnosed with early-stage cancer tend
to die of a comorbid illness and not from cancer.3,4

Table 32.1. Considerations in deciding to seek an early 
diagnosis.

1. Is the target disease an important clinical problem?
a. Does the burden of disability warrant early action?

2. Is the natural history of the target disease understood?
a. Is there a latent or early symptomatic period?

3. Is the screening diagnostic strategy effective?
a. Is the accuracy of testing established?
b. Is the test acceptable to patients, with little discomfort and low

risks?
c. If the screening test is positive, will patients accept subsequent

diagnostic evaluation?
4. Is there a known treatment for the target disease at the detectable

stage?
a. Is the treatment effective and available?
b. Is the cost of testing balanced by the benefit of treatment?

Table 32.2. Questions specific to screening for cancer in the
elderly.

What is the specific impact of the disease in older patients?
Is the biology of the cancer different in older patients?
Are the characteristics of the screening tests different in older

patients?
Will this patient or group of patients survive long enough to benefit

from screening?
What barriers exist to screening for this cancer in the patients?
How do patient preference and values impact the decision to offer

screening in older patients?



5. What barriers exist to screening for cancer in the
elderly? Social factors such as race, access to health care,
and socioeconomic status impact the receipt of screening.
Likewise, provider knowledge and communication skills
strongly influence patient understanding and compliance
with recommended screening strategies.

6. How do patient preference and quality of life impact
screening decisions? Consideration must be given not
only to changes in survival associated with screening, but
also to the stress associated with early diagnosis, the
threat of disability with longer life, and the potential
harm associated with treatment.

These questions must be answered separately for each
cancer considered for screening and for each patient.
This review attempts to identify the evidence available
for screening for several cancers in the elderly and to
provide clinicians with guides for decision making in each
case.

Breast Cancer

Breast cancer is the leading cause of cancer and the
second leading cause of cancer-related deaths among
women in the United States. In 2002, although the
number of new cases of breast cancer in the United States
was expected to remain stable at approximately 203,500,
the number of total deaths was expected to drop to fewer
than 39,600 from more than 46,000 in 1994. Older women

continue to experience the majority of morbidity and
mortality from breast cancer. The annual incidence
among women over age 65 is nearly six times that of
women under age 65 (441/100,000 versus 76/100,0000).
Additionally, 67% of breast cancer deaths occur among
women over age 60, and 24% occurred in those over age
80.5,6

In addition to advancing age, other well-established
risk factors include personal or family history of breast
cancer, a history of benign breast disease with atypical
hyperplasia, and a longer duration of estrogen exposure,
either endogenous or exogenous. The specific impact of
these risk factors in older compared to younger women
is not clear. Recent analyses of large populations of older
women enrolled in studies of osteoporotic fractures have
revealed marked decreases in breast cancer risk among
those with the lowest bone mineral densities. Researchers
speculate that bone mineral density may be a marker of
lifetime estrogen exposure and, thereby, an indirect 
indicator of breast cancer risk.7,8

In addition to its high prevalence and mortality, breast
cancer qualifies for screening due to its more favorable
prognosis with early detection. For localized disease, 5-
year survival rates in patients over 50 are 97.6%. With
spread to regional lymph nodes at diagnosis, the 5-year
survival in this group drops to 77.5% and with distant
metastases to 20.1%.5 These rates do not appear to
change with advancing age, particularly for early-stage
disease. Additionally, strong evidence exists that tumors
diagnosed in the elderly appear to be more slow growing
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Figure 32.1. Age-specific incidence and mortality from cancer, 1993–1997. (Adapted from NCI SEER program data, online at
www.seer.cancer.gov/publications.)
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and therefore more amenable to screen detection and
eradication with treatment.9

Screening strategies for the early detection of breast
cancer include breast self-examination (BSE), clinical
breast examination (CBE), and mammography. Breast
self-examination has been studied in large, prospective,
international trials. Although these trials have demon-
strated a higher detection rate of smaller, more localized
tumors, none of the studies has documented a mortality
benefit for BSE.10,11 Other studies indicate that BSE has
a low sensitivity, between 20% and 30%, which may 
be even lower among older women.12 Based on this 
evidence, BSE appears to have limited utility in screen-
ing for breast cancer.

Independent test characteristics for CBE are difficult
to assess secondary to a lack of direct evidence. Clinical
results from breast physical examination are likely to be
variable and directly related to the skills of the health
care professional performing the breast examination.
Overall, the sensitivity of CBE has been estimated to be
about 50%.12 As with other screening modalities, speci-
ficity is difficult to determine because women with
normal examinations do not receive the reference stan-
dard test, breast biopsy. Studies that use manufactured
models to simulate breast examination show an average
sensitivity of 65% for registered nurses and 87% for
physicians.13 CBE may augment screening with mam-
mography but cannot stand alone as a screening 
maneuver.

The mammogram, on the other hand, remains the cor-
nerstone of breast cancer screening. It detects smaller
deeper breast masses and thereby allows the discovery of
cancer earlier than physical exam alone. Overall, the sen-
sitivity of mammography alone has been estimated to be
approximately 75% to 90%, varying with age, breast
density, and screening interval.14 When combined with
CBE, estimates have ranged from 75% to 88%;
specificity ranges from 83% to 98.5%.15 A significant
body of evidence exists demonstrating that mammogra-
phy has excellent test characteristics in elderly patients.16

Researchers attribute the improved performance of
mammography to a decrease in overall breast density and
increased content of radiolucent fat with aging.

Several experimental trials have demonstrated that
screening for breast cancer with mammography reduces
disease-specific mortality. The standard trial establishing
the efficacy of the combination of mammography and
CBE was the Health Insurance Plan of Greater New
York study that documented a 23% reduction in mortal-
ity at 18 years of follow-up.17 This trial, however, excluded
older women. Only the Swedish Two County trial and 
the Malmö trial included patients who were over age 65
years at the time of randomization. The Two County Trial
reported a relative risk reduction of death from breast

cancer between 25% and 44% for patients aged 50 to 
74 years.15 A subsequent subgroup analysis of patients
aged 70 to 74 among all the Swedish trials, however,
revealed an insignificant risk reduction of 0.94 (95% CI,
0.63–1.53) at 12 years of follow-up.18 This analysis cast
some doubt on the resilience of the mortality benefit
from breast cancer screening in the elderly population.
In addition, a recent metanalysis by the Cochrane 
Collaboration has highlighted methodologic flaws in
several trials of screening mammography and, in so
doing, has called into question the survival benefits
described above.19 However, this analysis is highly con-
troversial, and its implications for decisions to offer
breast cancer screening to older patients remain unclear.
Additional evidence for benefit, however, may be found
in observational studies, including a large case-control
study from the Netherlands comparing patients respond-
ing to invitation to screen with those not responding.
Among those aged 65 to 74, relative risk of death from
breast cancer was 0.34 at 13 years follow-up and 0.45 at
18 years for biennial screening. Although this study
demonstrated a strong effect, its validity is weakened by
the bias inherent in its design.20 More recently, in a ret-
rospective analysis of information form the SEER
program, McCarthy et al. found that older women with
primary breast cancer who had not had screening mam-
mograms within the previous 2 years were significantly
more likely to have advanced-stage disease at diagnosis
[stage II or greater, adjusted odds ratio (OR) 3.12
(2.74–3.58)] and were more likely to die of breast cancer
[adjusted HR 2.28 (1.79–2.91)].21 The clinician deciding
whether or not to offer breast cancer screening to a
woman over age 75 faces a clinical dilemma. On the one
hand, the disease is highly prevalent and most deadly
among this population. On the other hand, little direct
evidence exists of the benefits of screening in this group.
Further complicating the matter is the higher rate of
comorbid illness and lower life expectancy among elderly
women. Researchers have attempted to model such deci-
sions. Mandelblatt and colleagues used a Markov deci-
sion model to evaluate screening elderly women with
common comorbidities for breast cancer. They included
four groups in the model: white and black women with
average health, women with mild hypertension, and
women with congestive heart failure. Assuming that
women aged 65 to 85 would be screened with CBE 
and mammography, the model produced favorable but
modest improvements in survival for all groups. The
benefit was more pronounced for black women and
women of average health.22 Another model using a clini-
cal database from the Netherlands compared the benefit
of screening in terms of quality-adjusted life-years
(QALYs) gained with the “excess burden” incurred by
increased lead time in diagnosis without impact on sur-



vival. The authors concluded that the benefit from screen-
ing might extend to patients up to ages 75 to 80.23,24

In regard to the optimal frequency of screening with
mammography, analyses indicate that no significant
decrease in survival occurs with increasing the interval
from 1 to 2 years.16,23 Biennial screening is deemed appro-
priate for older women as the preclinical detectable
phase in this group appears to exceed 2 years.

Utilization of breast cancer screening declines steadily
as patients age. Several population studies in the mid-
1990s of women over age 75 reported screening rates 
of 30% to 40%, values well short of national standards
and goals.25,26 In the latest statistics from the Centers 
for Disease Control, however, the overall rate of recent
receipt of breast cancer screening in Americans over 
age 65 had reached 64% in 1998, up from 48% in the
same population in 1991. Participation appears to be
mediated by a number of patient- and physician-related
factors. Family history of breast cancer and a personal
history of benign breast disease both increase the likeli-
hood of screening.27 Age, comorbid illness, and functional
decline decrease the likelihood of receiving screening.25

In addition, a number of socioeconomic factors, includ-
ing low income, knowledge deficits, low perceived benefit
or susceptibility, lack of private insurance, and lack of
access to a regular source of health care, negatively
impact breast cancer screening.28 For the provider,
knowledge of current evidence and effective direct com-
munication of recommendations have a strong positive
impact on rates of receipt of screening among older
women.

Most groups recommend screening with CBE and
mammography or mammography alone every 1 to 2 years
beginning at age 40 or 50. The American Cancer Society
also recommends monthly BSE over age 40. They do not
set a specific upper age limit but state that “as long as the
woman is in good health” to continue to offer screening
services.29 The United States Preventive Services Task
Force (USPSTF) recognizes the highest level of evidence
exists to support screening for breast cancer between
ages 50 and 69, and that convincing data is lacking outside
this age range. They do acknowledge that women over
age 70 with “reasonable life expectancy” might continue
to warrant an offer of screening based on the high impact
of the disease in the older population.30

The authors agree with the consensus of offering bien-
nial screening mammography to women over 50 (Table
32.3). Additionally, if a woman has a life expectancy of
greater that 5 to 7 years, regardless of age, she should con-
tinue to receive offers to screen. Routine exploration of
potential barriers to screening should accompany each
refused offer or missed appointment; these might include
addressing misperceptions, economic concerns, trans-
portation issues, or simply fear and uncertainty.

Cervical Cancer

Although cervical cancer has a lower overall prevalence
than breast cancer, it remains an important, preventable
cause of morbidity and mortality for women. In 2002, the
estimated number of new cases of invasive cervical
cancer in the United States was expected to be 13,000
with 4100 deaths.5 Additionally, approximately 55,000
cases of carcinoma in situ (CIS) are diagnosed annually.
As with most other malignancies, the incidence of inva-
sive cancer increases with age, with 25% of all cases
occurring in people over age 65. Importantly, 40% to
50% of deaths related to cervical cancer occurs in this
same age group.31

Risk factors for cervical cancer are well recognized;
these include early sexual intercourse, multiple sexual
partners, and a history of human papilloma virus infec-
tion. For elderly patients, an additional consideration is
the added risk associated with a lack of previous screen-
ing. In one case-control study, investigators found that
55% of women over the age of 65 diagnosed with cervi-
cal cancer reported never having a Pap smear versus 15%
for cancer-free controls.32

The natural history of squamous cell cancer of the
cervix involves the progression of cervical dysplasia or
CIS to invasive cancer. The detectable preclinical phase
associated with this change is estimated to last from 1 to
20 years, although most agree that the average duration
is approximately 10 years. This period may shorten with
aging, with estimates as brief as 4 years in those over 50
and 1 year in those over 65.33 When discovered before
invasion, however, local treatment with conization or
cryotherapy confers a definite survival advantage. For
localized cancer, 5-year survival is 90%, as opposed to
40% for more advanced disease. Successful early inter-
vention also avoids the extensive surgery and radiation
employed to treat invasive disease.

The Papanicolau test, or Pap smear, has been the stan-
dard method of screening for cervical cancer for more
than three decades. Cervical cancer is not diagnosed with
the Pap smear but rather is suggested by certain cellular
abnormalities. Follow-up testing with colposcopy and
biopsy is required to establish the presence of cancer.
Sensitivity and specificity of the Pap smear have been dif-
ficult to gauge for reasons of variability in methods of
specimen collection and pathologic analysis. A recent sys-
tematic review by Nanda and colleagues showed that Pap
smear sensitivities ranged from 30% to 87% and speci-
ficities ranged from 86% to 100%.34 The review also
found that liquid-based monolayer preparations consis-
tently outperformed traditional slide-based methods.34

Further complicating matters, test characteristics change
with aging. In older women, the target region for cell 
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Table 32.3. Recommendations for cancer screening in the elderly.

Cancer Test(s) ACSa USPSTFb CTFPHCc Authors Medicare reimbursement

Breast Mammography ± Annual beginning Annual or biennial Annual or biennial Start biennial screening at age 50; Yes (1991); annually (2000)
CBE at age 40, “as long between 50 and 69; between 50 and 69 continue to offer between 70 and 80 if

as in good health” consider continuing if life expectancy greater than 5–7 years,
“reasonable life explain risks, explore barriers
expectancy”

Cervix Pap test Annual ¥ 3, then Biennial or triennial, Annual ¥ 2, then Biennial or triennial screening, stop at Yes (1991); Pap smear and
“less frequently,” may stop at 65 if has triennial to age 69 65 if has had regular, normal smears; pelvic exam biennially
no upper age limit had regular, normal Consider more history of prior Pap smears and risk (2001)

smears frequently in higher- factors; initial speculum exam before
risk subjects excluding from screening for

hysterectomy

Colorectal FOBT Annual FOBT; or Annual FOBT, flex sig Annual or biennial FOBT, Annual FOBT ± flex sig every 5 years; FOBT annually; flexible
Fiex sig flex sig every 5 every 3–5 years, or periodic flex sig, or assess risks/benefits in choosing invasive sigmoidoscopy q 48mo
Colonoscopy years; or both; or combination. combination. Insufficient vs. noninvasive methods; consider (1997); Colonoscopy q 10yr
ACBE colonoscopy every Colonoscopy or evidence for colonoscopy one-time colonoscopy or combination (2001)

10 years; or ACBE ACBE also or ACBE. of ACBE and flex sig
every 5–10 years appropriate, but

interval undetermined.

Prostate DRE Both annually Not recommnended Not recommended Discuss benefits and harms, assist in DRE (as part of office exam)
PSA starting at age 50 individual decisions and PSA annually (2000)

Lung CXR Not recommended Not recommended Not recommended Not recommended No
Sputum cytology
Spiral CT
Fluoroscopy

bronchometry

Ovary Pelvic exam Not recommended Not recommended Not recommended Not recommended No
CA 125 TVS

Skin Skin inspection Annual Not recommended Not recommended Annual only for high-risk patients No

Oral Mouth inspection Annual Not recommended Not recommended Annual only for high-risk patients No
and palpation

ACS, American Cancer Society; USPSTF, U.S. Preventive Services Task Force; CTFPHC, Canadian Task Force on Preventive Care; CBE, clinical breast examination; FOBT, fecal occult
blood test; flex sig, flexible sigmoidoscopy; ACBE, air contrast barium enema; DRE, digital rectal exam; PSA, prostate-specific antigen; CXR, chest x-ray.
Source: (a) From Smith et al.,59 with permission. (b) http://www.ahcpr.gov/clinic/uspstfix.htm (c) http://www.ctfphc.org



collection, the squamocolumnar junction, recedes into
the cervical canal, making sampling more difficult and
less reliable. A study of 50 asymptomatic older women
with negative Pap smears found that 11 had positive find-
ings on subsequent colposcopy.35 Additionally, aging pre-
disposes the cervix to inflammation and injury, conditions
that can result in higher false-positive rates. No prospec-
tive, controlled trials have been performed to demon-
strate the effectiveness of the Pap smear on improving
survival in any age population. A large body of epidemi-
ologic evidence, however, reveals that women dying of
cervical cancer are eight to nine times less likely to have
received a Pap smear in the past than those without the
diagnosis. Few patients over 65 were included in these
analyses.36

Human papilloma virus (HPV) testing may become an
important adjunct of Pap smears in the future. Up to 99%
of patients in whom cervical neoplasia is identified are
infected with HPV. Subtypes 16 and 18 predict the most
aggressive lesions. Widespread use of HPV testing will
depend on the development of an affordable, easily per-
formed test that identifies both the presence of infection
and the subtype. At this time, such assays are still under
development.29

Many recommendations from professional organiza-
tions disagree with regard to suggested intervals between
screening Pap smears. A comprehensive review revealed
little decrement in the diagnostic rate of invasive cervi-
cal cancer with triennial versus annual screening (93.5%
reduction in rate of invasive cancer versus 90.8%).36 Cost-
effectiveness analysis predictably reveals that among
women over age 65 triennial screening reduces mortality
by 74% at a cost of $2254 per year of life saved. Contin-
uing to screen women over age 65 who have had regular
screening in the past (with normal cytologies) is not cost-
effective, with little additional survival benefit.37

In addition to avoiding repeated screening in women
over age 65, screening is also unnecessary in women who
have never had sexual intercourse and those who have
undergone total hysterectomy for benign lesions. The cli-
nician must recognize, however, those patients who have
undergone partial hysterectomies in which the cervical
stump has not been removed continue to be at risk for
cervical cancer. Providers should consider performing an
initial speculum exam on newly encountered patients to
clarify their anatomy.

The greatest challenge in the prevention of cervical
cancer is compliance. In most cases, this involves over-
coming socioeconomic and educational barriers. Several
epidemiologic studies have established that rates of
receipt of Pap smear are adversely impacted by lower
income, lower level of education, and urban location. It
is unclear if Medicare funding for the procedure has
improved rates over the last decade. Additionally, once
the procedure is performed, adequate follow-up is

impeded by several factors, including older age.38 Studies
demonstrate that most of these barriers may be overcome
by provider and patient education and improved social
support.28

Groups issuing recommendations for cervical cancer
screening generally agree on the performance of Pap
smears at least every 3 years in women who have a
uterine cervix and who have had sexual intercourse in the
past. The American Cancer Society sets no specific upper
age limit, whereas the Canadian Task Force recommends
stopping at age 69. The USPSTF recommends suspend-
ing screening at age 65 if the woman has had repeatedly
normal smears (see Table 32.3).

The authors concur with the recommendations of the
USPSTF with the following amendments:

1. Take a careful history of prior Pap smears and poten-
tial risk factors in all women, regardless of age.

2. In women with a history of hysterectomy, perform
initial speculum examination to clarify anatomy
before excluding from screening.

3. If a woman is sexually active and has a life expectancy
of greater than 5 to 7 years, consider offering con-
tinued screening beyond age 65.

Ovarian Cancer

Compared to other cancers covered in this chapter, the
overall prevalence of ovarian cancer is low. An estimated
23,300 new cases of ovarian cancer and 13,900 deaths
were expected in 2000.5 The lifetime probability of devel-
oping ovarian cancer is about 1 in 60, and 46% of cases
and 67% of deaths occur in women over age 65.6 Ovarian
cancer continues to be the most frequent cause of death
from any gynecologic malignancy, excluding breast
cancer, in the United States. The high case fatality to inci-
dence ratio reflects the fact that less than 25% of patients
who present with ovarian cancer have disease localized
to the ovary.5 Only lung and stomach cancer have lower
proportions of patients who present with localized
disease. Because a majority of women who present with
ovarian cancer have either regional or distant metastases
at the time of diagnosis, the 5-year survival rate is low,
approximately 50% for all stages.6 Five-year survival
rates are particularly low for women who are over age 
65 at initial diagnosis, that is, 31%, compared to 64% 
for women who are younger than age 65.6 Despite new
surgical and chemotherapeutic regimens, there has been
almost no change in the age-adjusted death rate from
ovarian cancer in the past 30 years. However, 5-year sur-
vival is excellent for women who present with localized
disease, approximately 95%, and does not vary according
to age at diagnosis.6 This finding has perpetuated a search
for new and more effective screening methods.
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The major difficulty with ovarian cancer is that symp-
toms do not usually develop until patients experience
complications of advanced disease, a stage for which
therapy is only palliative. It is unlikely that any strategy
that relies on symptom recognition or clinical examina-
tion will ever improve detection rates or change the 5-
year survival rates in this disease. Thus, screening
strategies that utilize more detailed radiologic or chemi-
cal assessment need to be developed. Due to the low inci-
dence of disease, however, these screening strategies
must be highly sensitive and specific before any strategy
is considered for mass screening.

Three major screening tests are available for detecting
early ovarian cancer: pelvic examination, ultrasound
imaging, and monoclonal antibodies such as CA 125.
There is no evidence that any frequency of pelvic exami-
nation leads to increased case-finding for early ovarian
cancer. In the few studies that have evaluated the inde-
pendent contribution of pelvic examination, the preva-
lence of ovarian cancer was too low to provide stable
estimates of either sensitivity or specificity.39

Both abdominal and transvaginal ultrasonography
have been studied extensively as screening tests. Both
modes of ultrasonography are able to detect ovarian
abnormalities in asymptomatic women with normal
pelvic examinations. There is also more information from
larger screening studies to calculate better estimates of
the sensitivity and specificity of each of these tests.
Carlson and colleagues reported an overall sensitivity for
both ultrasound studies of 85% (95% CI, 80%–90%),
based on a weighted average of all published studies.39

The summary specificity for ultrasonography from the
same studies was reported to be 93.8% (95% CI, 93.3%–
94.3%). There does not appear to be a meaningful 
difference in either the sensitivities or specificities of
these tests that would lead clinicians to prefer one above
the other.

The development of monoclonal antibodies reactive to
ovarian cancer-specific antibodies, particularly CA 125,
was thought to be very promising with respect to ovarian
cancer screening. CA 125 is elevated in 80% of women
with epithelial ovarian cancer, but it is also elevated in
some women with benign gynecologic conditions such 
as endometriosis, uterine fibroids, pelvic inflammatory
disease, and ovarian cysts,40 which lowers the sensitivity
of the test compared to imaging studies such as ultra-
sonography. Carlson and colleagues39 reported a sum-
mary sensitivity for CA 125 based on a reference value
of 35 U/mL of only 78% (95% CI, 73%–83%) and a
summary specificity of 98.9% (95% CI, 98.6%–99.2%).
No information is available for any of these tests con-
cerning the potential differential performance in young
versus older women.

A recent randomized controlled trial evaluated the
feasibility and potential effectiveness of a two-step

screening strategy using first, CA 125 and second, pelvic
ultrasound for women with CA 125 values of greater than
or equal to 30 U/mL compared to no screening in approx-
imately 22,000 women in the United Kingdom.41 In this
3-year trial, women over age 45 were highly compliant
with the screening strategy, with 86% completing at least
one screen. Of the 29 women in the screening group who
went on to surgical evaluation, 6 had a cancer (positive
predictive value = 21%). In women who developed
cancer, survival was longer in the screening group com-
pared to the no screening group, but the overall mortal-
ity from index cancers did not differ between the two
groups. The study, however, was not powered to detect a
difference in overall mortality. This trial tells us that a
screening strategy is feasible in a highly motivated group
of women, but a much larger trial must be done before
we can understand if this method of early detection
reduces mortality from ovarian cancer.

The best evidence concerning the impact of screening
tests is still derived from a decision model designed to
evaluate both CA 125 antigen level and ultrasonography.
Shapira et al. performed a decision analysis in which they
modeled a screening strategy including transvaginal
ultrasound and utilization of CA 125.42 The combined
sensitivity and specificity of this strategy were 81% and
99.95%, respectively. Even with this near perfect speci-
ficity, eight false-positive results are obtained for every
early-stage cancer detected. Overall, the screening strat-
egy resulted in a less than 1-day increase in the average
life expectancy.

Ovarian cancer fulfills several of the important criteria
for screening. It is an important disease that leads to pre-
mature mortality. The early-stage forms of the cancer can
be treated effectively, and good screening tests exist. The
main problem with advocating a mass screening strategy
is that the disease has a relatively low overall prevalence.
In diseases of low prevalence, high test specificity is
crucial to minimize the ratio of false to true positives. A
decision analysis model documented that the threshold
value for test specificity below which a no-screening strat-
egy would be preferred over screening was very high,
98.53%,42 which implies that screening for ovarian cancer
will never be feasible unless the specificity of the test 
is nearly perfect. A randomized controlled trial that
enrolled 22,000 women has not added sufficient evidence
to adopt this screening strategy.41 Because of this lack of
evidence, both the U.S. Preventive Services Task Force
and the American College of Physicians state that routine
screening for ovarian cancer is not recommended.30,39 The
American Cancer Society does not make a recommen-
dation for routine screening for ovarian cancer for any
aged population (see Table 32.3).29

Although ovarian cancer is more prevalent and more
deadly than cervical cancer, there are no currently avail-
able screening tests or combination of tests that provide



sufficiently high sensitivities and specificities to warrant
mass screening. Until new screening tests are developed
or until a more definitive trial evaluating the combination
of CA 125 and ultrasonography is performed, it is not
prudent to routinely screen women for ovarian cancer at
any age.

Prostate Cancer

Prostate cancer is the most common cancer in men and
the second leading cause of cancer mortality. Based on
projections, 189,000 men are expected to be diagnosed
with prostate cancer and 30,200 men are expected to die
of the disease in 2002.5 In the late 1990s, prostate cancer
death rates began to decrease. Prostate cancer incidence
rates are also dropping after a significant increase coin-
cident with the rapid assimilation of prostate-specific
antigen (PSA) testing that occurred in the early 1990s. As
with many cancers that we have discussed, prostate
cancer is a disease of older people. The incidence and
mortality for men over age 65 is 1025 per 100,000 and 226
per 100,000 men, respectively. The incidence and mortal-
ity for men under age 65 is 50 per 100,000 and 2.6 per
100,000, respectively.6 More than 80% of cases occur 
in men over age 65, and fully half of the deaths from
prostate cancer occur in men over age 74. For men, the
lifetime risk of being diagnosed with prostate cancer is
16%, and the lifetime risk of dying from the disease is
3.4%.6

Despite an incomplete understanding of the cause of
prostate cancer, two factors identify patients as being 
at higher risk for developing and dying of the disease.
First, advanced age is the dominant risk factor. Second,
African-American men experience the highest rate of
developing and dying of prostate cancer of any racial
group; their risk is approximately twice that of white men
and four times that of Asian men.6 Having a family
history of prostate cancer in a first-degree relative also
confers an elevated risk.

Although the natural history of prostate cancer is not
well understood, it is clear that patients diagnosed with
localized disease have better survival rates. The 5-year
survival rate for men diagnosed with local disease is 80%,
compared to 8% for those with evidence of distant metas-
tases at diagnosis.6 Whether this favorable survival rate is
due to effective treatment given for limited-stage disease
or because of lead-time or length-time biases remains
unclear. An additional confounder in the survival data is
the fact that some men, particularly older men, may have
less aggressive forms of prostate cancer and therefore
may be much less likely to die of the disease. Autopsy
studies have consistently shown that the majority of men
over age 60 have evidence of prostate cancer at death, yet
only a small percentage has clinically evident disease.43

The two principal screening tests used to detect early
prostate cancer are the digital rectal examination (DRE)
and the serum PSA. It is widely recognized that the DRE
has limited usefulness in any early detection strategy. In
the best of hands, the sensitivity of DRE for prostate
cancer is only 33% with positive likelihood ratios of only
1.5 to 2.0 for organ-confined tumors.44 Because of this
poor sensitivity, a normal test does not significantly lower
the odds of having prostate cancer. Serum PSA is an
alternative method of screening that has become widely
utilized. PSA is highly specific for the prostate, but ele-
vated blood levels are not specific for prostate cancer.
This fact significantly deteriorates its sensitivity. The
normal range is taken to be 0 to 4ng/mL, but several
common prostatic disorders (e.g., prostatitis, benign
hyperplasia) may raise PSA levels beyond this range.
Likelihood ratios for different PSA cutpoints are shown
in Table 32.4. Men whose PSA levels are elevated above
4.0ng/mL have an approximate threefold increased odds
of having organ-confined prostate cancer.

There is evidence that DRE and PSA may detect 
different prostate cancers, posterior lobe versus peri-
uretheral cancers, respectively. Therefore, clinicians that
advocate screening most often use both tests.44 Because
this strategy increases the number of men identified with
abnormal findings, combined testing may increase subse-
quent testing, treatment, and the associated morbidity.
Approximately one in four asymptomatic men have an
elevated PSA or abnormal DRE.44 Furthermore, there is
no evidence that any screening or treatment strategy
improves survival. Current trials and observational
studies are underway.45

Until these studies are completed and improved infor-
mation is available concerning the role of screening and
treatment in this disease, no currently available test or
combination of tests is sufficiently accurate for detecting
localized prostate cancer. As with other cancers for which
the evidence is either inconclusive or not available, there
are discordant recommendations from the various pro-
fessional societies. The American Cancer Society recom-
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Table 32.4. Likelihood ratios for PSA at different cutpoints.

Likelihood ratioa

PSA level Intracapsular Tumor Extracapsular Tumor

<4.0ng/ml 0.7 to 0.98 0.09 to 0.5
4.1–10ng/ml 1.4 to 3.0 3.2 to 5.1
>10ng/ml 0.4 to 3.0 23.7 to 49.6

PSA, prostate-specific antigen.
a Ranges derived from available studies where volunteers were included
and submitted to reference standard test (biopsy) to allow calculation
of likelihood ratios.
Source: Adapted from Coley CM, Barry MJ, Fleming C, Mulley AG.
Early detection of prostate cancer. Part I: Prior probability and effec-
tiveness of tests. Ann Intern Med. 1997;126:394–406,44 with permission.
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mends DRE plus PSA annually in men older than 50
years.6 Their recommendation is similar to the American
Urological Association. The U.S. Preventive Services
Task Force does not recommend routine screening for
prostate cancer with any available tests (see Table 32.3).
An expert panel for the American College of Physicians
has recently reviewed the evidence for prostate cancer
screening and treatment.46 They recommend that physi-
cians should be prepared to discuss the benefits and
harms of screening, diagnosis, and treatment and then
assist men in making individual decisions. We concur 
with the recommendations of the American College of
Physicians.

Colorectal Cancer

Colorectal cancer is the third leading cause of cancer and
cancer-related death among both men and women in the
United States. Recent projects estimated that 107,300
new cases would be diagnosed in 2002 and that more than
48,100 people would die of the disease.5 Data from the
surveillance, epidemiology, and end results (SEER)
program, however, show that between 1985 and 1997 the
overall incidence of colorectal cancer dropped by 9% to
43.9 cases per 100,000. Mortality has declined as well over
the same period to 16.4 deaths per 100,000. Despite these
trends, colorectal cancer continues to be a disease of late
life. Age-adjusted incidence rates rise from 17.1 cases per
100,000 in patients under 65 to 287.8 cases per 100,000 in
those over 65. This increase continues without plateau to
450 cases per 100,000 in patients over 85. Mortality, like-
wise, increases with age, from 5.7 deaths per 100,000 in
those under 65 to 120 deaths per 100,000 in those over 65.6

Traditional factors that increase risk for colorectal
cancer include inherited disorders such as familial poly-
posis, family history of colorectal cancer in a first-degree
relative, and inflammatory bowel disease. For patients
with colorectal cancer diagnosed over age 65, however,
family history appears to play a less significant role.47

The natural history of colorectal cancer is well under-
stood. The majority of cancers evolve from premalignant
adenomas. The estimated time for progression from an
adenomatous polyp to cancer is 5 to 10 years. Removal
of these slowly growing lesions prevents the development
of cancer. Predictably, the 5-year survival associated with
an early lesion is very favorable compared with more
advanced disease. For localized disease, 5-year survival is
90%, compared to 64% for regional spread and 8% for
disease with distant metastases. Because of its pro-
longed detectable preclinical phase and responsiveness 
to therapy in early stages, colorectal cancer is an excel-
lent candidate for screening.

For patients of average risk, digital rectal examination
(DRE), fecal occult blood testing (FOBT), flexible sig-

moidoscopy, air contrast barium enema, and colonoscopy
are commonly considered screening tests. Among these,
DRE has the least supporting evidence. In retrospective
analyses, less than 10% of colorectal cancers are within a
finger’s reach of the anus. In addition, a case-control
study in patients with rectal carcinoma revealed no sur-
vival benefit with recent DRE.48 It is still unclear if hemo-
ccult of stool obtained via DRE is an adequate substitute
for FOBT.

In contrast, FOBT boasts the strongest level of sup-
porting evidence of any of the tests. The most commonly
used is the Hemoccult test, but several other options now
exist, including immunologic assays. Test utility relies on
the fact that early cancers and some polyps bleed occultly,
allowing early detection. In large trials with high rates of
compliance, sensitivity is estimated to be 50% to 90%.49

Specificity varies less, with estimates of 90% to 98%.
The test characteristics appear dependent on a number
of factors, including rehydration status of the sample and
frequency of testing.50 A recently proposed strategy 
initially screens patients with the traditional Hemoccult
followed by confirmation of positive tests with an
immunologic assay. Theoretically, this method would
maintain sensitivity while maximizing specificity.49 Stan-
dard follow-up for a positive screen with FOBT (one or
more positive samples) is colonoscopy. The combination
of flexible sigmoidoscopy and air contrast barium enema
has been used frequently as an alternative in patients
unable to tolerate colonoscopy.51

Five major prospective trials of FOBT have been con-
ducted comparing screened versus unscreened popula-
tions. The trials unanimously demonstrate a mortality
reduction in patients using FOBT (12%–43%).49 This
benefit appears to extend to the elderly, with similar
reductions in mortality in subgroup analyses.50 Incon-
sistencies in methods among the trials deserve note,
however. The Minnesota trial examined rehydrated
samples, resulting in a much higher positive rate com-
pared with other studies (9% versus 1%–2%). This trial
also reported a higher overall mortality reduction (33%
versus 12%–18%). Critics speculate that the additional
mortality reduction resulted from the “excess” number of
colonoscopies performed due to “false” positives. Of
note, the positivity rate among patients over 80 years old
in this study was 16%. Nonetheless, in the remaining
studies, a smaller but significant mortality benefit was
found. Review of the optimal frequency of screening 
with FOBT using the trial data just cited reveals a signifi-
cant survival advantage with annual versus biennial
screening.51

Flexible sigmoidoscopy has become the other mainstay
of colorectal cancer screening. Use of a 60-cm flexible
scope allows direct visualization of the rectosigmoid and
descending colon. Indications for follow-up colonoscopy
include adenomatous polyps smaller than 1cm, any polyp



larger than 1cm, or cancerous-appearing lesions. Its sen-
sitivity, as estimated for only the portion of bowel within
the reach of the scope, is 96.7% for cancers and large
polyps and 73.3% for small polyps. Specificity is esti-
mated to be 94% for cancers and 92% for small polyps.51

The major complication is perforation, which occurs
approximately once in every 10,000 procedures.

Two recent studies have also helped clarify the rela-
tionship between distal findings and proximal disease.
Researchers performed colonoscopies in asymptomatic
individuals and found that the presence of larger ade-
nomas (>1cm), adenomas with high-grade dysplasia,
or invasive cancer in the distal colon predicated the 
presence of proximal colon lesions.52,53 However, in half
of those found to have advanced proximal neoplasia, no
distal findings were present. Additionally, both studies
found that increasing age predicted more advanced neo-
plasia in the lesions discovered through colonoscopy.

The best evidence supporting a mortality benefit from
screening flexible sigmoidoscopy is a case-control study
of 261 HMO members who died of cancer arising in the
distal colon or rectum (case group) and 868 matched con-
trols. Investigators observed that control patients were
three times more likely than cases to have undergone
screening with flexible sigmoidoscopy in the 10 years 
preceding the diagnosis of cancer. A subgroup analysis
revealed that the survival benefit was limited to cancers
within the reach of the sigmoidoscope. Further analy-
sis found that the protective effect of this procedure
extended up to 10 years.54 Screening flexible sigmoi-
doscopy is currently under investigation in the PLCO
trial, a 16-year randomized controlled trial of screening
procedures for prostate, lung, colorectal, and ovarian
cancer.

Most recommendations currently support a combina-
tion of annual FOBT and flexible sigmoidoscopy every 3
to 5 years. There is scant specific evidence for this sche-
dule of screening, but many support the rationale that the
combination provides improved surveillance of the entire
colon.51

Considering the anatomic limitations of flexible sig-
moidoscopy and the imperfect performance charac-
teristics of FOBT, colonoscopy presents an attractive
alternative for screening. Endoscopic visualization of the
entire colon requires conscious sedation and has a some-
what higher complication rate (perforation in 1 of 1000
procedures), but it delivers a high sensitivity for small
polyps (78.5%) and high specificity (98%) for all lesions.51

The performance of colonoscopy in selected patients
over 80 years of age resulted in a complication rate com-
parable to the younger population.55 Direct evidence for
its use as a screening tool is still lacking, but observational
data from the National Polyp Study and a large VA case-
control study indicate a significant mortality benefit.
Major questions remain, however, regarding the cost-

effectiveness and feasibility of widespread screening with
colonoscopy. Newer radiologic studies may afford the
same views using computed tomography (CT) scanning.
These virtual colonoscopies are currently under study as
diagnostic tools but may offer older patients a safer
means of screening for colorectal cancer.56

An alternative means of “total colonic” screening is air
contrast barium enema. Although it has a lower compli-
cation rate than colonoscopy and comparable perform-
ance characteristics in large polyps (>1cm) and cancers,
its utility is limited by its insensitivity for small polyps
(about 50% for polyps <1cm) and lack of evidence for
impact on mortality. Most experts feel that it is most
appropriately employed in combination with flexible sig-
moidoscopy for follow-up of positive FOBT in patients
who cannot tolerate colonoscopy. This combination has
achieved a sensitivity of 98%.51

Despite the available evidence that colorectal cancer is
amenable to screening, compliance remains poor. Com-
pliance with FOBT ranges from 30% to 90%. For flexi-
ble sigmoidscopy, rates are estimated to be 30% to 50%.
Predictors of participation include family history of 
colorectal cancer, female gender, and higher level of edu-
cation and, specifically, knowledge of risks of colorectal
cancer.57 For flexible sigmoidoscopy, although patients
admit to experiencing pain and embarassment, most state
that they would undergo the procedure again, consider-
ing its potential benefit.58

Due to the different procedures available, recommen-
dations for screening for colorectal cancer are varied.
The American Cancer Society issued an updated set 
of recommendations in 2001. For adults over 50 years of 
age at average risk of colorectal cancer, one of the fol-
lowing maneuvers is recommended: (1) FOBT yearly,
(2) flexible sigmoidoscopy every 5 years beginning at age
50, (3) a combination of annual FOBT and flexible sig-
moidoscopy every 5 years (preferred to either test alone),
(4) double-contrast barium enema every 5 years, or (5)
colonoscopy every 10 years.59 These guidelines set no
upper age at which to suspend screening, suggesting
instead that screening be continued as long as the elderly
patient is in good health. Recent recommendations from
the USPSTF and the Canadian Task Force strongly 
recommend screening for colorectal cancer in all average
risk adults over age 50. Both organizations recognize that
the strongest evidence exists supporting the use of annual
or biennial FOBT and periodic flexible sigmoidoscopy.
The USPSTF further indicates support for use of
colonoscopy based on its superior diagnostic perform-
ance in examining the entire colon. (Table 32.3) A recent
study also demonstrated the relative cost-effectiveness of
all of these methods of colorectal cancer screening (less
than $30,000 per life year gained).91,92

The authors recognize that screening for colorectal
cancer has the potential to prevent an enormous amount
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of morbidity and mortality. Considering the evidence
available at this time, options 1, 2, or 3 listed above 
are valid screening regimens. If the patient has a life
expectancy of 5 to 7 years, a discussion of the potential
risks and benefits of the various options should ensue. If
the patient accepts screening, then the provider should
guide him or her in selecting a specific screening regimen,
taking into account preferences for the use of initially
invasive versus noninvasive techniques. With the high
rate of proximal neoplasia in older patients, studies of 
the efficacy, safety, and cost-effectiveness of screening
colonoscopy should be monitored carefully by those pro-
viding primary care for the elderly, because this strategy
may become preferred in subsequent years.

Lung Cancer

Lung cancer is the leading cause of cancer-related death
for both men and women in the United States. Each year,
more people die of lung cancer than breast, prostate, and
colon cancer combined. Lung cancer, traditionally a
disease of men, is increasingly prevalent in women, and
deaths from lung cancer now exceed those from breast
cancer among women.6 In 2000, there were approxi-
mately 164,000 new cases of lung cancer, resulting in
157,000 deaths.5,6 The incidence rates for lung cancer
increase with age, beginning at 40 years and peaking at
about age 70 to 75 years. The incidence rates of lung
cancer for men aged 65 and older is 481 per 100,000 
compared with a rate of 24 per 100,000 in men under age
64.6 The incidence rate in women over age 65 is 253 per
100,000, a rate rapidly approaching the rate in men.6

Cigarette smoking is the major risk factor for devel-
oping lung cancer, and this risk dramatically increases
with duration of tobacco use and the quantity of ciga-
rettes smoked. Incidence rates for lung cancer are 
about 10 times higher in smokers versus nonsmokers.60

Asbestos, radon gas, and several environmental agents
(including chromate, nickel, polyhydrocarbons, and 
alkylating compounds) have also been demonstrated to
increase lung cancer risk.61,62 Advanced-stage lung cancer
is particularly lethal, with 5-year survival remaining
under 2%.6 When lung cancer is localized at diagnosis,
5-year survival rate is 48%, a difference that affords a
window of opportunity for screening. Surgical resection
of localized cancer offers the only real potential for long-
term cure.

Asymptomatic lung cancer can be detected by plain
chest radiography or sputum cytology. Practically speak-
ing, however, the discovery of “silent” lung cancer usually
occurs during the investigation of a patient’s nonspecific
complaints (for example, cough, fatigue, weight loss).
With both tests, there are problems of performance and
interpretation that diminish their overall accuracy and

usefulness. Screening chest radiographs are hampered by
operational problems (radiographic technique, exposure)
and by problems in the interpretation of the radiograph
itself. In fact, significant disagreement between radio-
logists often occurs.63 Similarly, screening with sputum
cytology has the difficulties associated with obtaining
adequate sputum samples and the problems of pathologic
interpretation of the sputum cells. Finally, both chest 
radiography and sputum cytology require the “reference
standard” of tissue biopsy to confirm the screening test
result. With these inherent problems, determining the
sensitivity of these tests is very difficult. Additionally,
because patients with negative tests rarely receive further
evaluation, specificity is difficult to estimate.

The high incidence rate and poor prognosis of lung
cancer prompted three randomized trials of mass screen-
ing to detect and treat early-stage disease in the United
States. In the Memorial Sloan-Kettering trial,64 10,040
male smokers over age 45 were randomized to receive
either annual chest radiography plus sputum cytology
every 4 months or annual chest radiographs alone. The
trial at Johns Hopkins65 was designed identically with
more than 10,000 participants. Both trials followed study
participants for 6 years. There were no differences in 
the lung cancer survival rates between the screened and
control populations.

The Mayo Clinic trial66 had a different design but
similar results. The 10,900 study participants, relatively
few of which were over 65, were assessed initially with
chest radiography and sputum cytology to detect preva-
lent cases of lung cancers. All subjects who did not have
lung cancer were then randomized. A screened group
received chest radiography and sputum cytology every 4
months for 6 years. The control group was advised at
baseline to obtain annual chest radiography and sputum
cytology, but this advice was not repeated. About 50% of
the control group obtained chest radiographs during the
follow-up period. More cancers were discovered in the
screened group, slightly more lung cancer deaths in the
screened group, and no significant differences in mortal-
ity rates between the screened group (13.2 deaths per
1000 person-years) and the control group (13.0 deaths
per 1000 person-years).

Despite the disheartening results from these trials, new
advances in diagnostic testing are being evaluated. Cur-
rently, the “new” technology for early detection of lung
cancer is low-dose spiral computed tomography (CT).
Two recent studies suggested that spiral CT is more 
sensitive for the detection of noncalcified pulmonary
nodules and early lung cancers.67,68 Still, the test is not
very specific, with a high false-positive rate. In the Early
Lung Cancer Action Project, the positive predictive value
of spiral CT was only 12% for detection of lung cancer.67

These new studies have rekindled old controversies
about the effectiveness of mass screening for lung cancer.



The full extent of the reemerging controversy for or
against early detection of lung cancer was summarized in
two recent papers.69,70 Relying on essentially the same 
scientific evidence, Petty asserted that it is now time to
embark on mass screening,69 while Frame cautioned that
the technology is not yet of proven value.70 Fortunately,
the National Cancer Institute (NCI) has supported the
design of a multicenter, randomized, controlled trial of
7,000 persons at high risk for developing lung cancer.71

The NCI is considering also an even larger trial with
nearly 90,000 participants to evaluate whether these
“new” technologies will reduce mortality from lung
cancer.

Despite these recent studies, virtually all organizations
(American Cancer Society, National Cancer Institute,
U.S. Preventive Services Task Force, American College 
of Physicians, and the Canadian Task Force) concur 
that mass screening for lung cancer is not efficacious.
However, elderly subjects were not adequately repre-
sented in the cancer screening trials even though they
represent one of the highest risk groups. Whether selec-
tive screening for lung cancer in elderly smokers is useful
remains to be established. Some studies suggest that lung
cancer detected in older aged groups is more likely to
occur at the local stage, and thus the possibility of surgi-
cal cure may be greater.72 Additional research is needed
to assess the efficacy of selective screening in this tar-
geted high-risk group. At present, no advisory society or
task force recommends screening for lung cancer in any
group with any test at any frequency (see Table 32.3).

Oral Cancer

There were an estimated 28,900 new cases and 7400
deaths from oral cancer in the United States in 2002.5

Two-thirds of the cases and 65% of the deaths occurred
in men. The overall 5-year survival is poor and has not
changed in the last 30 years. Five-year survival ranges
from 21% for patients with distant spread at diagnosis 
to 81% for patients with localized disease.6 As with all
cancers we have reported in this chapter, oral cancer inci-
dence increases with advancing age. The age effect in inci-
dence and mortality, however, is not as steep as it is for
other cancers; both rates plateau by age 65. Persons over
age 65 account for approximately 50% of all cases and a
majority of all deaths attributable to oral cancer.73 In
addition to advancing age as a risk factor for develop-
ing oral cancer, men experience approximately twofold
increased incidence compared to women. This gender dif-
ference is most likely attributable to the increased preva-
lence of smoking in men, although this is diminishing as
smoking becomes equally prevalent in men and women.
Other risk factors include excessive alcohol intake, use of
smokeless tobacco, and family history of oral cancer.

Approximately 96% of all oral cancers are squamous
cell carcinomas, implying that the majority of these
cancers begin on the mucosal surfaces.74 However, the
natural history of oral cancer is not as well described as it
is for other cancers. Leukoplakia and erythroplakia are
two precancerous lesions that may progress to squamous
cell carcinoma, although not all oral cancer arises from
one of these lesions. The prevalence of leukoplakia ranges
from 0.2% to 11%, depending on the patient population,
while erythroplakia is rare with an incidence of less than
0.1%.75 Good evidence concerning the rates of transfor-
mation to oral cancer for either of these lesions is lacking.

Arguments for screening for oral cancer involve
detecting and treating leukoplakia, erythroplakia, or
early-stage squamous carcinoma before more extensive
local spreading. Early detection does improve survival, a
fact that provides the main argument for proponents of
mass screening. A 2-cm tongue squamous cell carcinoma
has a 90% cure rate with radiation therapy or local re-
section, with minimal treatment-associated morbidity. A
lesion about twice that size may require total glossectomy
and radiation with a cure rate of only 20%.76

Inspection and palpation of the oral cavity are the prin-
cipal screening tests available for oral cancer. The reason
that palpation is suggested in addition to inspection is
that the majority of oral cancers arise on the lateral
aspects of the tongue and on the floor of the mouth,
making detection difficult with routine inspection. The
recommended examination technique involves explo-
ration of the oral cavity with a gloved hand using a gauze
pad to retract the tongue and expose the ventral and pos-
terolateral surfaces in addition to the floor of the mouth.75

The sensitivity and specificity of this screening exam
depend on the skill of the examiner and the criteria used
to define a positive test. Maximum sensitivities have
ranged from 71% to 81%, with specificity of 99% when
screening is performed by dental practitioners.77

Several researchers have attempted to improve the
performance of the clinical examination by visual
enhancement of cancerous or precancerous lesions with
vital staining agents such as toluidine blue. The use of this
agent may improve the sensitivity of the oral examina-
tion (as high as 100% in one study) but at the expense of
lower specificity.75 No organization currently recom-
mends use of toluidine blue or other agents until further
research is conducted.

Because of an incomplete understanding of the natural
history of the precancerous lesion, the utility of popula-
tion screening for oral cancer is in question. If all patients
with leukoplakia were classified as positive screenees,
significant overdiagnosis and potentially overtreatment
would occur. Most researchers require stronger levels 
of evidence before adopting screening for oral cancer.
Unfortunately, as Rodrigues and colleagues have pointed
out, a study designed to detect a 20% difference in 

32. Screening for Cancer 387



388 E.Z. Oddone, M.T. Heflin, and J.R. Feussner

mortality from oral cancer between a screened and
unscreened group would require 1.4 million subjects.75 It
is unlikely that this large study will ever be done.

Until more definitive studies documenting the efficacy
of the screening oral examination are published, there is
insufficient evidence to warrant routine screening for 
all elderly patients, despite the increased risk in this 
population. Dentists should continue to examine elderly
patients for evidence of oral cancer, although they will
see only a minority of at-risk individuals. We believe that
it is prudent for physicians to screen higher-risk elderly
patients with a history of tobacco exposure or excessive
amounts of alcohol. This recommendation mirrors the
recommendation of the USPSTF. Despite the paucity of
clinical evidence on the efficacy of oral examination,
the American Cancer Society recommends a complete
gloved oral examination as part of the routine cancer
checkup (see Table 32.3).

Skin Cancer

Nonmelanoma skin cancer (NMSC), consisting of both
basal and squamous cell cancers, is the most common
cancer in the United States, with an estimated annual
incidence of 800,000.78 These cancers are readily diag-
nosed, highly treatable, and rarely metastasize. Basal cell
carcinomas account for 80% of all NMSC.79 They arise
most commonly on the head and neck, although they can
be found in sun-protected areas. Squamous cell carci-
noma has a much higher proclivity for sun-exposed areas.
Seventy-five percent of lesions are found on the face,
15% on the upper extremity, and 10% elsewhere.80

Unlike basal cell carcinoma, squamous cell carcinoma 
has a higher tendency for metastasis (3%–11%). In a
population-based study of NMSC, deaths from squamous
cell carcinoma outnumbered deaths from basal cell car-
cinoma by 3 :1.81 The incidence of both NMSC increases
markedly with age because they are thought to be asso-
ciated with cumulative lifetime sun exposure.

Malignant melanoma is less common than NMSC, but
it carries a much graver prognosis and, accordingly,
accounts for 75% of all skin cancer deaths. In 2002,
approximately 53,600 new cases of melanoma were diag-
nosed and 7400 people died of their disease.5 The lifetime
cumulative risk of developing melanoma is 1 in 90,
making it the eighth most common cancer in the United
States. More importantly, unlike many cancers, the inci-
dence of melanoma has doubled in the past decade, and
the incidence is not leveling off. Like many cancers,
melanoma has a greater impact in older patients: 36% of
cases and 54% of deaths from the disease occur in
patients over age 65.6

Risk factors that increase the likelihood of developing
both NMSC and melanoma have been established. For

NMSC, older age, fair complexion, prior NMSC, poor
ability to tan, and cumulative lifetime sun exposure are
identified risk factors.82 Similar risk factors increase the
likelihood of developing melanoma. Recent research has
extended risk factor assessment to develop personal risk
factor scales that could be used in population-based
screening. The MacKie risk factor flowchart has under-
gone the greatest degree of clinical evaluation.83,84 This
flowchart asks patients to answer four questions: (1) Does
your skin have freckles or tendency to freckling? (2)
Does you skin have moles? (3) Does your skin have any
large moles with irregular borders? and (4) How many
times in your life have you had a bad sunburn (0, 1 or 2,
3+)? Primary care patients have been shown to provide
reliable answers when compared with dermatologists’
examination. In primary care practices, approximately
4% of patients fall in a very high risk category.84 How-
ever, it has not been established that widespread use 
of this or any risk stratification flowchart reduces mor-
bidity or mortality from any skin cancer.

There is evidence that treatment of early-stage NMSC
and melanoma confers improved outcomes for patients
identified early. Early treatment of NMSC reduces dis-
figurement and may improve quality of life. In malignant
melanoma, survival is closely linked to the thickness of
the tumor, termed Breslow thickness. Approximately
40% of patients present with thin tumors (<1.5mm); their
5-year survival is 93%. For the 30% who present with
midthickness tumors (1.5–3.49mm), 5-year survival drops
to 67%. Last, for the 30% of patients who present with
tumor thickness greater than 3.5mm, 5-year survival is
only 37%.85 Unfortunately, no study has been published
that establishes the efficacy of screening for skin cancer.

The primary screening test available for detecting
early-stage skin cancer is physical examination of the skin
by a clinician. However, no data from experimental
studies support the efficacy of any frequency of screen-
ing by any clinician in any risk group. The primary
problem is that the disease is rare and the sensitivity and
specificity of the skin examination are poor. Estimates 
of sensitivity (30%–98%) and specificity (45%–95%) 
of screening by dermatologists vary widely across 
different studies.86,87 Primary care clinicians who do 
not routinely evaluate skin lesions are no better than 
dermatologists: sensitivity, 57% and specificity, 88%.88

Despite the lack of evidence establishing efficacy for
skin examination as a screening test for any skin cancer,
the American Cancer Society recommends monthly skin
self-examination for all adults and annual skin examina-
tion by clinicians for all people over 40 years old.89 The
USPSTF concludes that there is poor evidence to support
screening for skin cancer with any currently available
modality (see Table 32.3). The National Institutes of
Health Consensus Development Panel recommends skill
self-examination and skin as part of the periodic health



examination.90 Lastly the American College of Preven-
tive Medicine issued a recent statement on skin cancer
prevention and early screening. They state that high-risk
individuals (based on family history, history of previous
skin cancers, fair skin, or multiple nevi) should be
screened periodically but that low-risk individuals cannot
be recommended for screening.79 They also state that
physicians performing screening should receive adequate
training to ensure high-quality examinations. The authors
believe that the American College of Preventive Medi-
cine’s recommendation seems prudent for high-risk
elderly. Until total skin examination is proven to be effi-
cacious, the additional time and expense are not war-
ranted. The frequency of any screening strategy has not
been determined.

Summary

Screening for cancer has been an important component
of comprehensive primary care for decades. Because
most research projects designed to determine the efficacy
of individual screening strategies require such large
sample sizes and long follow-up periods, there is rela-
tively little high-grade evidence to support specific
screening strategies. Additionally, relatively few of the
available studies enrolled a sufficient number of older
patients to allow accurate generalization of efficacy to
this population. Nevertheless, patients, providers, and
health care systems are interested in screening. Addi-
tionally, there is epidemiologic evidence to support the
importance of cancer as a leading killer in the elderly.
In this chapter, we have summarized the evidence for 
or against screening for eight of the most common and
deadly cancers. We find sufficient evidence to recommend
screening for breast, cervical, and colorectal cancer. A
decision to screen for prostate cancer requires individual
discussions and cannot be justified in a blanket statement.
We do not recommend screening for lung, ovarian, skin,
or oral cancer at present. Providers should be encouraged
to keep abreast of ongoing studies that will further direct
the debate on screening for cancer in the elderly.
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breast cancer diagnosis.10 The longer a woman lives
without cancer, the lower her future risk of breast cancer.
For example, a 50-year-old woman who has not had
breast cancer has an 11% chance of having breast cancer
in her lifetime; a 70-year-old woman has a 7% chance of
developing breast cancer during the remainder of her
life.10 However, these risks can increase dramatically
depending on an individual’s personal and family history.
Although breast cancer can affect younger women, it is
most commonly seen in women in their middle to later
years. In women under age 30, breast cancer is extremely
uncommon. The annual incidence rises precipitously with
each decade until age 50, then more gradually as a woman
enters her sixth, seventh, and eight decades. Data from
the surveillance, epidemiology, and end results (SEER)
Program at the National Cancer Institute, a population-
based data system consisting of nine separate state and
local cancer registries that cover about 10% of the U.S.
population, clearly demonstrate the relationship between
age and incidence of breast cancer11 (Table 33.1).

Despite the estimate that a U.S. woman has a 1 in 8
chance of developing breast cancer in her lifetime, a
woman only has a 3.4% risk of dying of breast cancer.10,12

The majority of women diagnosed with breast cancer will
not die of the disease. Approximately 80% of women
with breast cancer can expect to survive at least 5 years
following diagnosis. The survival rate has been increasing
in recent years,2,3 largely because of improvements in
screening for early disease and the use of hormonal and
cytotoxic treatments for early and advanced disease (Fig.
33.1). There is no question that the use of adjuvant sys-
temic therapy has made a real, although modest, impact
on mortality as demonstrated by multiple randomized
controlled trials. Despite an increasing incidence of
breast cancer from the 1970s to 1997, the annual breast
cancer mortality per 100,000 from 1987 to 1997 decreased
by 19% among U.S. women aged 20 to 49, 18% for
women aged 50 to 69, and 9% for women aged 70 to 79.2

In 1997, the annual breast cancer mortality rate per

Breast cancer is the most common malignancy in women
in the United States, with more than 180,000 reported
cases yearly.1 Despite recent advances,2,3 more than
41,000 women per year die of breast cancer in the United
States alone.1 Other than female gender, age is the most
important risk factor for the development of breast
cancer. In the United States, women aged 65 years or
older represent about 13% of the female population but
account for nearly 50% of the newly diagnosed breast
cancers.4,5 More than 60% of breast cancer deaths occur
among women over age 65.5,6

Despite the high prevalence of breast cancer among
older women and the significant associated morbidity and
mortality, researchers have only recently focused on
treatment questions in this patient group. Most clinical
trials and almost all randomized trials have included few
women over age 65.7–9 Extrapolation of results of many
clinical trials to the geriatric population must be done
with caution because of potential differences in tumor
biology, host physiology, and problems common among
older patients, including comorbidity, impaired functional
status, and lack of social support.

This chapter examines the epidemiology, natural
history, treatment, and care patterns of breast cancer in
the elderly. Screening issues, discussed in Chapter 16, are
not covered here.

Epidemiology

Incidence and Mortality

In 2000, an estimated 182,800 women were diagnosed
with breast cancer in the United States.1 This figure 
represents approximately 30% of cancer diagnoses in
women, with breast cancer ranking as the most frequently
diagnosed cancer and the second leading cause of cancer
death among women in the United States. The average
American woman has a 12% lifetime risk of a personal
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100,000 U.S. women aged 70 to 79 was 112.5, compared
to 10.8 and 65.0 among women aged 20 to 49 and 50 to
69, respectively.2

Conventionally, breast cancer in the elderly is thought
to be a more indolent disease. However, several studies
indicate that survival in older women (65 years of age and
older) diagnosed with breast cancer is lower than in
younger women.2,3,13–26 The reasons for decreased survival
may be related to differences in tumor characteristics and
patient factors. There are also differences in health care
services received by older women compared to younger
women, including differential screening and treatment
for breast cancer. Several recent studies have revealed
that the negative effect of age has diminished significantly
after adjustment for other prognostic factors, such as
extent of disease and treatment.27–31

Risk Factors

Identification of risk factors is important in explaining the
variation in breast cancer incidence across different 
populations. Risk factors can also identify women who
may benefit from increased surveillance or preventive
treatments. Table 33.2 outlines the major established risk
factors for breast cancer, which include family history of
breast cancer, early age at menarche, late age at birth of
first child, nulliparity, late age at menopause, benign
breast disease with proliferative changes, radiation ex-
posure, and hormone replacement therapy.10,12,32 Given
the heightened risk of breast cancer with age, all older
women should be considered at increased risk.

The relationship between exogenous hormone therapy
and breast cancer risk may be of particular concern to
older women and their physicians. Recent meta-analyses
reveal small but statistically significant increases in risk
(relative risks ranging from 1.02 to 1.35) of breast can-
cer among women exposed to hormone replacement
therapy.33–35 Risk appears to increase with current use 
and longer duration of use; it also appears to be reduced
after cessation of hormone replacement therapy. These
findings are consistent with the evidence that post-
menopausal women with higher concentration of
endogenous estrogen levels have a greater risk of de-
veloping breast cancer than women with lower estrogen
levels.36–38 Recent studies have also found statistically sig-
nificant increases in risk in women taking both estrogen
and progestin compared to those taking estrogen alone
for hormone replacement therapy.39,40 The decision to 
use hormone replacement therapy is complex and should
entail careful consideration of the risks, including base-
line breast cancer risk in an individual and potential 
benefits.

There are several other less well established risk
factors for breast cancer that have also been studied

Table 33.1. Age and incidence of breast cancer.

Age group Cases/100,000 person-years

25–29 7.4
30–34 26.7
35–39 66.2
40–44 129.4
45–49 159.4
50–54 220.0
55–59 261.6
60–64 330.7
65–69 390.7
70–74 421.8
75–79 461.4
80–84 451.3
≥85 411.9

Source: Data are from the Surveillance, Epidemiology, and End Results
(SEER) Program (1984–1988).11

Figure 33.1. Recent decrease in U.K. and U.S. breast cancer
mortality at ages 50–69 years. (From Peto et al., with permis-
sion.2)

Table 33.2. Established risk factors for breast cancer.

Risk factor Relative risk

Age (≥50 vs. <50 years old) 6.5
Family history of breast cancer

First-degree relative 1.4–13.6
Second-degree relative 1.5–1.8

Age at menarche (<12 vs. ≥14 years old) 1.2–1.5
Age at menopause (≥55 vs. <55 years old) 1.5–2.0
Age at first live birth (>30 vs. <20 years old) 1.3–2.2
Benign breast disease

Breast biopsy (any histologic finding) 1.5–1.8
Atypical hyperplasia 4.0–4.4

Hormone replacement therapy 1.0–1.5
Radiation 1.7–3.0

Source: Adapted from Armstrong et al. The New England Journal of
Medicine. Massachusetts Medial Society, Boston, 2000;10 Harris et al.
The New England Journal of Medicine. Massachusetts Medical Society,
Boston, 1992,12 with permission.



extensively, including obesity, height, alcohol consump-
tion, and oral contraceptive use.12 Of these, moderate
alcohol consumption has most consistently been associ-
ated with increased breast cancer risk.41–43 The influence
of diet on breast cancer risk has attracted great interest.
The large variation in international breast cancer inci-
dence rates suggests a possible relationship between
breast cancer and diet.

Many studies have examined the effects of specific
dietary components on breast cancer risk. Despite the
lack of evidence that specific components such as fiber or
individual vitamins and minerals confer any significant
protective effect, a diet high in fruits and vegetables may
decrease breast cancer risk.44,45 Although national per
capita fat consumption correlates with incidence and
mortality from breast cancer, investigators have been
unable to detect any relation between risk of breast
cancer and total fat intake or consumption of specific
types of fats.46–48

Studies of the relationship between energy balance and
breast cancer have been more revealing. Although being
overweight during early adult life has been associated
with a lower incidence of premenopausal breast cancer,
weight gain after age 18 is associated with a significantly
increased risk of postmenopausal breast cancer.49–51 The
increased risk associated with weight gain and obesity in
later adult life has been hypothesized to be due to the
increased estrogen levels in these women secondary to
increased production in adipose tissue.49 Furthermore,
these findings would appear to be consistent with the pos-
sible influence of physical activity on breast cancer risk.
Limited evidence suggests that physical activity is pro-
tective against breast cancer.52–54 This benefit may occur
because exercise influences body fat stores, the principal
source of estrogen in postmenopausal women. However,
to date, the association of physical activity and decreased
breast cancer risk is more pronounced among premeno-
pausal women.52

With the exception of inherited susceptibility genes
(see following), all the identified risk factors are asso-
ciated with only weak to moderate increases in risk.
Women without any identifiable risk factors till have a
considerable lifetime risk of breast cancer (approxi-
mately 7% through age 80).32 All women may improve
their overall health, perhaps decreasing breast cancer
risk, by maintaining a healthy weight, avoiding cigarettes,
limiting alcohol consumption, getting regular exercise,
and avoiding nondiagnostic ionizing radiation. Never-
theless, no lifestyle modifications have been proven to
prevent or definitively lower the risk of breast cancer.

Genetics and Risk

For years, investigators have attempted to understand the
clustering of breast cancer that occurs in certain families.

Familial breast cancer has been characterized by an
earlier average age of onset, an increased risk of bilateral
disease, and an increased risk of ovarian cancer.55 Muta-
tions in two genes, BRCA1 and BRCA2, have subse-
quently been found to confer an inherited predisposition
to breast and ovarian cancer. An estimated 5% of breast
cancer cases are thought to be due to such mutations, and
the lifetime risk of cancer in mutation carriers is high. In
women with BRCA1 mutations, cumulative risk of breast
cancer is estimated to be 3.2% by age 30, 19.1% by age
40, 50.8% by age 50, 54.2% by age 60, and 85% by age
70.56,57 Furthermore, BRCA1+ women who have had
breast cancer have a 64% estimated cumulative risk of a
contralateral breast cancer by age 70.57 This risk is sub-
stantially increased from the estimated 1.0% annual risk
of contralateral breast cancer for women with a history
of sporadic breast cancer. In women with BRCA2 muta-
tions, the risk of breast cancer appears to be similar to
the risk among women with BRCA1 mutations.57 More
recent population-based studies58,59 have demonstrated
lower, although still substantial, breast cancer risk rang-
ing from 55% to 85% for BRCA1 carriers and 37% to
85% for BRCA2 carriers.60

To date, no significant differences have been observed
in terms of response to treatment between sporadic and
inherited forms of breast cancer.61–64 However, two recent
studies have suggested that the presence of a BRCA1/2
mutation in women with breast cancer with a strong
family history or of Ashkenazi Jewish ethnicity may
portend a worse prognosis.65,66 Further studies are neces-
sary to confirm and extend these findings. As mutations
of BRCA1 and BRCA2 have been identified, testing for
these genetic mutations has become more common. This
practice has led to recommendations for screening and
prevention strategies for women with one of these muta-
tions or with a high likelihood of having one.57 These
strategies, including more frequent and earlier screening,
chemoprevention, or surgical prevention (prophylactic
mastectomy), may make a substantial impact on the inci-
dence and mortality of breast cancer in these populations.
Ultimately, deciphering the functions of BRCA1 and
BRCA2, which are assumed to have tumor suppressor
functions, will lead to a better understanding of carcino-
genesis and may lead to new strategies for therapy and
prevention. Although known mutations of BRCA1 and
BRCA2 are thought to account for only approximately
5% of all breast cancers, and an even smaller percentage
among older women, this is still an important issue to
consider in an older woman with breast cancer and a
strong family history.

BRCA1 and BRCA2 are the first of what may be 
a series of breast cancer susceptibility genes. Other
known although less common genetic syndromes that
confer increased breast cancer risk include Li–Fraumeni
syndrome, Cowden’s disease, Peutz–Jeghers syndrome,
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Muir–Torre syndrome, and ataxia telangiectasia.60,67

These syndromes are associated with several other
abnormalities and, in general, breast cancer appears
earlier in life.

Biology and Natural History of Breast
Cancer in the Elderly

Normal breast tissue changes with age. The dense fibrous
and glandular breast tissue of early adulthood is replaced
by increasing amounts of fat as a woman ages.68 After
menopause, there is further involution of the glandular
structures. The fatty replacement simplifies mammo-
graphic screening in older women as there is better con-
trast between the density of a malignancy and the density
of fatty tissue. With aging, there is also a decreased 
tendency to develop benign breast lesions.68 The breast
nodularity or fibrocystic change, occurring in response 
to cyclic hormonal changes in premenopausal women,
rarely occurs in postmenopausal women unless they are
receiving hormone replacement therapy. Gross cysts,
which occur most commonly in women during the 15
years before menopause, are rare in the elderly. Fibro-
adenomas, most common between the ages of 20 and 
35, are also rare in postmenopausal women. For these
reasons, most newly developing breast masses in post-
menopausal women are carcinomas.

Numerous studies have examined the relationship
between age and extent of disease at time of breast
cancer diagnosis. Stage at diagnosis is determined by 
two sets of factors: (1) tumor/host biology; and (2)
patient/physician behavior surrounding the diagnostic
process. Several studies have noted that older women
have a higher likelihood of presenting with advanced
disease.14,20,31,69,70 The largest database is from the SEER
program, which includes more than 125,000 women with
breast cancer14 (Table 33.3). These data indicate that a
greater proportion of elderly women present with distant

disease, although a smaller proportion present with
regional disease. The proportion of patients who present
with localized disease does not vary with age and remains
about half in all age groups.

Although there is little evidence that biologic differ-
ences in tumor or host account for stage differences in
older and younger patients at presentation, there is evi-
dence that patient/physician behavior surrounding the
diagnostic process is different for older women. Older
women are less likely to practice breast self-examination,
obtain regular breast examinations from their physicians,
or undergo screening mammography.71 Samet et al.72

conducted a population-based study of 194 women with
breast cancer, 65 years or older at diagnosis, to examine
factors associated with stage at presentation. Factors
associated with an advanced stage at presentation
included longer delay between initial symptom and
seeking medical care, older age, absence of breast self-
examination, and poor performance on a short test of
knowledge about cancer. Of the women who were symp-
tomatic at time of diagnosis, 29% had delay of at least 3
months between symptom onset and seeking medical
care. Delay in seeking care was associated with a lack of
social support, a relatively common problem among the
elderly.

Established prognostic factors for localized breast
cancer include number of involved axillary lymph nodes,
size of the primary tumor, tumor histologic and nuclear
grade, lymphatic and vascular channel invasion, estrogen
and progesterone receptor status, Her-2/neu overexpres-
sion, and measures of tumor proliferation such as mitotic
index, Ki-67, and percent of cells in S phase of the cell
cycle73 (Table 33.4). In general, poor prognostic factors
are less common in breast cancers of older women. Infor-
mation from several large databases indicates that older
women with localized disease have a higher propor-
tion of estrogen and progesterone receptor-positive
tumors74–76 and a lower incidence of Her-2/neu overex-
pression.77 The tumors of elderly women are more likely
to be lower grade and have lower breast cancer cell 
proliferation rates.78–81 Several groups have reported an
increased proportion of mucinous and papillary carci-

Table 33.3. Stage distribution by age of breast cancer patients
in the Surveillance, Epidemiology, and End Results (SEER)
Program, 1973–1984.

Age Localized Regional Distant Stage
group Number disease, % disease, % disease, % unknown, %

<35 3,684 48.6 42.1 4.5 4.7
35–44 12,214 49.8 41.9 4.5 3.8
45–54 23,855 47.3 43.4 5.7 3.6
55–64 29,363 46.8 41.8 8.1 3.3
65–74 26,302 49.6 38.3 8.5 3.7
75–84 16,799 51.4 35.1 8.0 5.5
>84 5,770 45.6 34.3 8.9 11.2

Source: From Yancik et al.,14 with permission of J.B. Lippincott
Company.

Table 33.4. Established prognostic factors for breast cancer
and risk of recurrence.

Effect on risk
Prognostic factor of recurrence

Axillary lymph node involvement present Increased
Size of the primary tumor (large) Increased
Tumor histologic and/or nuclear grade (higher) Increased
Lymphatic and vascular channel invasion present Increased
Estrogen and/or progesterone receptor positive Decreased
Her-2/neu overexpressed Increased
Measures of tumor proliferation (higher) Increased



nomas, histologic subtypes with a favorable prognosis,
among older women.14,68,82 These subtypes still account
for less than 10% of breast cancers in older women, and
the most common subtype in both older and younger
women is infiltrating ductal carcinoma.

Age-related changes in the host may also have an
effect on prognosis. In experimental animal models, some
tumors behave less aggressively while others behave
more aggressively in an older host.83 Tumors that behave
less aggressively tend to be those that are less immuno-
genic. Several investigators have proposed that immune
senescence may be the cause of this altered tumor be-
havior with age. Cell-mediated and humoral immune
responses to foreign antigens decrease with age. In ex-
perimental systems of less immunogenic tumors, manipu-
lations that cause immunodeficiency actually inhibit
tumor growth.83 An intact immune system might actually
be enhancing tumor growth, possibly through production 
of growth factors or tumor induction of suppressor T 
cells that block antitumor immunity. In contrast, highly
immunogenic tumors in these same experimental models
behave more aggressively in hosts with immune defi-
ciencies and in older hosts. Most human tumors are
thought to be relatively nonimmunogenic.

Although there is a subset of older women with early-
stage disease who have exceptionally good survival,80

older women have been found in general to have overall
lower survival rates compared to younger women with
breast cancer.2,3,13–26 Adami et al.16 examined the survival
of 57,068 Swedish women diagnosed with breast cancer
between 1960 and 1978. This database included about
98% of all cases diagnosed in Sweden during this period.
The investigators found that relative survival declined
markedly after age 49, and women over age 75 had the
worst relative survival, although the results were not con-
trolled for stage. Host and Lund examined the survival
of 31,594 Norwegian women diagnosed with breast
cancer between 1955 and 1980.17 This database includes
almost all cases diagnosed in Norway during this period.
After controlling for stage, the worst relative survival was
found in patients over the age of 74 and in patients under
the age of 35. In their analysis of the SEER data, Yancik
et al. found that stage-specific relative survival is worse
only for women aged 85 years or older diagnosed with
metastatic disease.14

In summary, examination of prognostic factors and
tumor pathology indicates that older women, as a group,
have slower-growing, more indolent, and more hormon-
ally responsive tumors and should have a better progno-
sis. However, despite these findings, older women appear
to have lower relative survival compared with younger
women. Older women have a higher likelihood of pre-
senting with metastatic disease, and differences in sur-
vival exist even after controlling for stage. Differences in
the screening and treatment of older women may account

for some of this discrepancy, and patterns of care are
examined later in this chapter.

Prevention of Breast Cancer

Significant research over the past three decades has
focused on the screening, early detection, and treatment
of breast cancer. More recently, efforts have focused on
primary prevention, particularly in women who are
deemed to be at increased risk for the disease. Surgical
prevention with bilateral mastectomy was the traditional
approach, but there were no conclusive studies sup-
porting the benefits of prophylactic mastectomy. More
recently, Hartmann et al. have demonstrated, using a re-
trospective study design, that prophylactic mastectomies
reduce the risk of breast cancer by approximately 90%.84

A decision model suggests that prophylactic mastec-
tomies could extend survival in young women with
BRCA1 and BRCA2 mutations, but in older women pro-
phylactic surgery will have little, if any, impact on sur-
vival.85 Given the morbidity associated with prophylactic
surgery, this is generally not an approach that should be
considered in an older patient population.

In the National Surgical Adjuvant Breast and Bowel
Project (NSABP) P1 trial,86 tamoxifen significantly de-
creased the risk of both invasive and noninvasive breast
cancer by approximately 50% compared to placebo 
at 55-month median follow-up. Eligibility for the trial 
was based on a breast cancer risk score calculated by 
the Gail Model,32 and, given the increased risk of breast
cancer with age, all women over the age of 60 were eligi-
ble to participate. The reduction in risk was seen in all
groups regardless of age at enrollment; 30% of the par-
ticipants were over 60 years of age and 6% were over 70.
Unfortunately, tamoxifen therapy was associated with
significantly increased risks of thromboembolic disease
and endometrial cancer.86 These risks are substantially
higher in women over 50 than in women under the age
of 50 and alter the therapeutic index of tamoxifen as a
preventive agent in older women.87 In moderate-risk
white women, the risks associated with tamoxifen are
greater than the benefits after age 60, and in moderate-
risk black women, the risks exceed the benefits by age 50.
In general, the risk/benefit analysis of tamoxifen for the
prevention of breast cancer weighs strongly against 
recommending that older women take tamoxifen for
primary prevention unless they are at extraordinary risk
of breast cancer in the next 5 years.87 Because the major-
ity of breast cancer occurs in women over age 60, alter-
native chemoprevention strategies are desirable.

Other potential hormone-based strategies under con-
sideration include newer selective estrogen receptor
modulators (SERMs) and, for postmenopausal women,
estrogen deprivation with agents that inhibit aromatase,
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the critical enzyme in conversion of androgen precursors
to estrogen in adipose and breast tissue.88–90 Currently
underway is the NSABP-P2 trial, the STAR trial, which
compares the efficacy and adverse effects of tamoxifen
with raloxifene, another SERM not associated with an
increased risk of endometrial cancer but with similar risk
of thromboembolic disease.91,92 Other studies are under-
way assessing the risks and benefits of aromatase inhi-
bitors in the prevention of breast cancer in high-risk
postmenopausal women.93

Treatment

Disease status, comorbidity, life expectancy, patient pref-
erences, and goals of therapy should guide treatment 
of an older patient with breast cancer. These decisions
should be made with an understanding of the treatment
regimens that have been shown to improve survival or
quality of life. Numerous advances have been made over
the past 30 years in the treatment of breast cancer. Both
local and systemic therapy have changed substantially
during this time, guided by the results of large random-
ized clinical trials, often performed through large co-
operative groups. Because most randomized clinical trials
in breast cancer have not included patients over the age
of 70, cautious extrapolation of the results to older
women is often necessary.

A woman’s likelihood of dying of breast cancer versus
other causes can be assessed with competing risks analy-
sis.94 When devising rational treatment plans for an older
woman with breast cancer, one must consider not only
her risk of disease recurrence as influenced by disease
stage, tumor grade, and hormone receptor status, but also
her life expectancy as determined by age and comorbid-
ity. Life expectancy for women in Western societies is
approximately 15.5 years at age 70 and 9.2 years at age
8095 (Table 33.5). As one might expect, comorbidity is a
significant risk factor for shortened life expectancy in
women with breast cancer.96–100 Satariano and colleagues

revealed that among breast cancer patients identified
through the Metropolitan Detroit Cancer Surveillance
System, 3-year mortality was four times higher in women
with three or more comorbid conditions when compared
to women with no comorbid illness.100 In women aged 55
to 84 years, those who died within 2 years after assess-
ment of comorbidity were more likely to have reported
one or more comorbid conditions than were survivors
(62% versus 38%).98 Furthermore, the greater the num-
ber of comorbid illnesses, the higher the risk of death
from all causes, including breast cancer, independent 
of age and stage of disease.98,101 Because the number of
comorbid conditions tends to increase with age, older
women with breast cancer are at increased risk of dying
of nonbreast cancer-related causes. Fish et al.94 analyzed
678 patients diagnosed between 1971 and 1990. Among
women who died, 20% of women over age 65 died of
causes other than breast cancer compared to 3% of
women under age 65.

In the following sections, we review current breast
cancer treatment recommendations, focusing on the data
available regarding older patients and relevance of exist-
ing studies to breast cancer in the elderly.

Ductal Carcinoma In Situ 
(Intraductal Carcinoma)

Ductal carcinoma in situ (DCIS) in a noninvasive form
of breast cancer in which tumor cells are confined to the
ductolobular system and surrounded by an intact base-
ment membrane. If left untreated, DCIS has a substan-
tial risk of evolving into invasive ductal carcinoma of the
breast. Currently in the United States at least 12% to
15% of newly diagnosed breast cancer cases annually are
DCIS.102 There was a marked increase in DCIS incidence
beginning in the early 1980s, correlating with the wide-
spread use of mammography for screening.103,104 Average
annual increases in rates between 1973 and 1983 and
between 1983 and 1992 changed from 5.2% to 18.1%
among women aged 50 years or older, compared to 0.3%
to 12.0% among women aged 30 to 39 years and 0.4% to
17.4% among women aged 40 to 49 years.103 Because
DCIS cannot cause serious morbidity in and of itself, the
major issue in the management of DCIS is the risk of 
progression to invasive breast cancer. Although many
women with DCIS will ultimately develop invasive
disease, not all untreated DCIS will go on to become
invasive breast cancer in a woman’s lifetime.105 This issue
is particularly important when considering the treatment
of DCIS in an older woman with a potentially limited life
expectancy.

In the past, mastectomy was the standard treatment for
DCIS. In light of the success of breast-conserving surgery

Table 33.5. Average remaining life expectancy at age 55 years
and beyond.

Life expectancy, Life expectancy,
Age (year) males and females (years) females (years)

55–60 25.1 27.2
60–65 21.1 23.1
65–70 17.5 19.2
70–75 14.2 15.5
75–80 11.2 12.2
80–85 8.5 9.2
≥85 6.2 6.6

Source: Adapted from the U.S. Department of Health and Human Ser-
vices,95 with permission.



with radiation for invasive disease, there has been great
interest in breast-conserving therapy with or without
breast irradiation for the treatment of DCIS. NSABP
protocol B-17 demonstrated that overall local recurrence
rate for patients treated with excision alone was 27% at
8 years compared to 12% for those patients treated with
excision plus radiotherapy.106 Despite the improvement in
local recurrence, there was no evidence that survival was
compromised in the group that did not receive radiation.
The use of tamoxifen as adjuvant therapy for DCIS has
also been evaluated. In NSABP protocol B-24,107 treat-
ment with tamoxifen after breast-conserving therapy
yielded a further reduction in breast cancer events (8.2%
versus 13.4%; p = 0.0009) including recurrence of nonin-
vasive disease and development of invasive disease. Once
again, despite the decreased risk of breast recurrence,
there was no impact of tamoxifen on survival. Several
recent studies have revealed that older women with
DCIS have a significantly decreased risk of recurrence
than younger women after local therapy,108,109 perhaps
due to increased surgical margins obtained among older
women.109 Although radiation and tamoxifen are both
considerations for the treatment of an older woman with
DCIS, the option of wide excision alone remains a rea-
sonable choice, particularly for patients with low- to
intermediate-grade DCIS with clear margins.110 Although
tamoxifen is a consideration, the absence of a survival
benefit and the increased risk of complications (throm-
boembolic disease and endometrial cancer) with tam-
oxifen mandate careful consideration of the risk and
benefits of tamoxifen in an older woman with DCIS.

Invasive Breast Cancer:
Early-Stage Disease

Local Therapy

Local treatment refers to treatment directed at the breast
and regional lymph nodes. Local treatment alone can be
curative in the majority of patients with stage I breast
cancer and a substantial proportion of women with stage
II and III disease. Table 33.6 presents breast cancer stag-
ing by the American Joint Committee on Cancer.

The two principal options for local treatment of early-
stage breast cancer are mastectomy and breast-conserv-
ing surgery combined with breast irradiation. With either
option, assessment of lymph node involvement is usually
performed, either by full axillary node dissection or a 
sentinel lymph node biopsy. Several large randomized
studies have compared mastectomy to breast-conserving
surgery followed by radiation therapy.111–114 These studies
have revealed no difference in distant disease-free 
survival or overall survival between women who had a
mastectomy compared to those who received breast-

conserving therapy. Based on these studies, the 1990
National Institutes of Health Consensus Development
Conference on the Treatment of Early-Stage Breast
Cancer concluded that, when possible, breast-conserving
surgery combined with axillary lymph node dissection
and postoperative radiation therapy is the preferred
treatment for patients with early-stage breast cancer
because it provides equivalent survival rates while pre-
serving the breast.115 No change was made in this rec-
ommendation at the 2000 Consensus Conference.116

Although the four trials referenced above enrolled a total
of 3947 patients, few of these women were over age 65
and none were over age 70. There are no compelling
reasons, however, to believe that the relative efficacy of
these two treatment strategies would be different in older
compared to younger women.

In a retrospective study comparing women age 65 years
and older to younger women, Merchant et al.117 found
that breast-conserving surgery plus radiation results in
local failure rates at 10 years of 4% versus 13%, disease-
free survival of 72% for both groups, and overall survival
of 82% and 84%, respectively, despite significantly less
aggressive adjuvant therapy among the older women in
this study. In general, elderly patients tolerate breast
surgery well and even with general anesthesia have little
documented postoperative morbidity and mortality.118–120

Furthermore, both breast-conserving surgery and mas-
tectomy can be performed under local anesthesia with
mortality rates approaching zero. Comorbid illness rather
than age appears to be the main factor influencing surgi-
cal mobidity.14,20,101

Studies of quality of life and functional outcomes 
following breast cancer surgery have revealed that per-
ceptions of body image are better among women who
have undergone breast-conserving surgery rather than
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Table 33.6. Breast cancer staging.

Stage Definition

Stage I Primary tumor £2cm without axillary lymph node
involvement

Stage II Primary tumor >2cm and £5cm with or without axillary
lymph node involvement

Primary tumor £2cm with axillary lymph node
involvement

Primary tumor >5cm without axillary lymph node
involvement

Stage III Any primary tumor size with fixed axillary lymph nodes
Primary tumor directly extending to chest wall or skin

with or without axillary lymph node involvement
Any primary tumor size with internal mammary lymph

node involvement

Stage IV Presence of distant metastases including supraclavicular
lymph node involvement

Source: From the American Joint Committee on Cancer,232 with 
permission.
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mastectomy. There does not appear to be excess concern
about recurrence in women who opt for conservative
surgery in lieu of a mastectomy.121–124 Although these find-
ings are largely from younger women, there is no reason
to believe that this would be significantly different in
older women. Investigators have shown that older
women prefer and are more likely to choose breast con-
servation over mastectomy.125,126 Sandison et al.125 found
that 34 of 38 women aged 70 or older who chose their
own treatment had breast conservation and only 4 opted
for mastectomy. Importantly, only 2 women in this study
were unhappy with their choice of treatment at 12-month
follow-up. Evaluating quality of life in a group of 
older women undergoing breast cancer surgery, Vinokur
et al.127 found that more extensive surgery was associated
with greater physical impairments following surgery.

Radiation Therapy Following 
Breast-Conserving Surgery

Breast irradiation following breast-conserving surgery
significantly decreases the risk of recurrence in the
breast. In the NSABP B-6 trial, breast irradiation fol-
lowing breast-conserving surgery in women age 70 or
younger decreased the local recurrence rate from 39% to
approximately 10%.114 The Milan group confirmed the
risk reduction with breast irradiation, revealing that 0.3%
of women in their study developed local recurrence after
radiation compared to 8.8% of women who did not
receive adjuvant radiation therapy with median follow-
up of 39 months.128 Despite the significant improvement
in local recurrence rates, the omission of radiation
therapy following conservative surgery does not appear
to compromise survival. Among older women, there have
been conflicting reports regarding the benefits of adju-
vant breast irradiation. There is some evidence that the
risk of recurrence in the breast decreases with age, with
recurrence rates reported as less than 4% in older women
after breast-conserving surgery without radiation.128,129

Other studies have shown a risk of recurrence of more
than 20% in elderly patients who do not receive adjuvant
radiation after lumpectomy or partial mastectomy.130–132

The Cancer and Leukemia Group B has completed ac-
crual to a trial designed to test the value of radiation in
older women, but there are no results available at 
this time. Although radiation therapy may provide only
modest benefit in older women, breast irradiation should
not be omitted based on advanced age alone in the ab-
sence of additional findings from clinical trials. Impor-
tantly, breast irradiation appears to be well tolerated in
older women.133 On the other hand, it is reasonable to
consider omitting breast radiation in an individual of any
age who has multiple comorbid conditions and is unlikely
to survive more than a few years.

Axillary Lymph Node Assessment

Axillary nodal status is the single best predictor of overall
survival in women with breast cancer. The presence or
absence of lymph node involvement has been an impor-
tant determinant for the use of systemic adjuvant treat-
ment. An axillary dissection also reduces the risk of
axillary recurrence as a result of removing lymph nodes
that contain cancer.134 Unfortunately, axillary lymph node
dissection increases the risk of postoperative complica-
tions, including lymphedema, and increases the morbid-
ity, hospital stay, recovery time, and cost of surgery.135–137

Research to date has been conflicting regarding the
impact of age at diagnosis on late complications after full
axillary nodal dissection. Two studies138,139 have reported
older age at diagnosis to be a significant factor while a
more recent study140 found younger age to be a risk factor
for lymphedema, and yet another study135 revealed that
age was unrelated to lymphedema incidence.

Using the newer sentinel node technique, a surgeon
can identify patients with negative lymph nodes without
performing a full axillary lymph node dissection. Sentinel
lymph node biopsy entails injecting blue dye or radiola-
beled colloid in the area of the breast lesion and follow-
ing it out to the first lymph node that drains the cancerous
area, the “sentinel” node. This lymph node, or a small
group of nodes, is then assessed for tumor involvement.
The status of the sentinel node can be used to predict the
status of the remaining nodes in the axilla. However, the
procedure can be technically challenging, and the success
rate varies according to the surgeon and the characteris-
tics of the patient.141 When performed by experienced
surgeons, the sentinel lymph node technique is minimally
invasive and highly accurate. It can be performed suc-
cessfully in more than 90% of eligible breast cancer
patients, and the tumor status of the sentinel node accu-
rately predicts the status of all axillary nodes in more
than 95% of cases.137,141–144 It should be noted that sentinel
node biopsy is appropriate only for patients with a clini-
cally negative axilla. Sentinel lymph node evaluation has
been shown recently to provide accurate staging in
elderly patients as well as younger women.145

The question of whether any form of axillary surgery
(sentinel biopsy or a full dissection) is necessary has
arisen based in part on studies assessing the utility and
efficacy of node dissection in older women.146–148 For an
increasing number of patients, systemic treatment deci-
sions will not be affected by nodal status. In older women
with breast cancer, decisions about the use of tamoxifen
or chemotherapy can often be made based on the size
and characteristics of the primary tumor. Although some
women desire axillary dissection to obtain prognostic
information, others will be content without this informa-
tion if they can be spared surgery to the axilla and the
potential associated morbidity. In women who have had



conservative surgery and have a clinically negative 
axilla, axillary irradiation can be administered at the
same time as breast irradiation to prevent axillary recur-
rence.134,146–149 The evaluation and management of the
axilla has become increasingly complex in recent years.
The options are varied, and physicians should carefully
consider the treatment goals and a patient’s preferences
in the decision-making process.

Alternative Management Strategies for
Local Disease

For most older women, treatments offered should be
similar to those considered for younger women.
However, alternative, less aggressive approaches to local
therapy have been sought for older women, particularly
for those in whom life expectancy is very limited or who
are unable or unwilling to undergo standard therapy.
Surgery or tamoxifen alone have been compared to each
other and to combination therapy as the primary treat-
ment for localized breast cancer in older women. Tamox-
ifen alone has been studied extensively as the initial
treatment.150–162

In general, tamoxifen instead of surgery for localized
breast cancer results in an initial response rate up to 
70%. The median time to response is approximately 3
months (range, 5–124 weeks), and responses can be
durable in a large number of patients.101,156,157 Relapse
rates with tamoxifen alone are high, however, and addi-
tional local therapy is necessary in more than 50% of
patients. In a recent series, Ciatto and colleagues162

reported on 120 women over age 69 treated initially with
tamoxifen alone. After at least 6 months treatment, they
report complete responses in 12 patients, partial response
in 46 patients, and minor response or stable disease in 53
patients. Progressive disease was observed in 9 patients.
Response duration was limited, and progression was
observed increasingly over time. After 12 months, more
than 50% of subjects were still showing response to treat-
ment, which decreased to approximately 30% at 60
months follow-up. In a subset of 27 subjects, treatment
response was strongly associated with tumor estrogen
receptor content, progression being 100%, 43%, or 6% in
subjects with 0%, 30% to 60%, or more than 60%
immunostained cells, respectively.

When tamoxifen has been compared to surgery with or
without tamoxifen,153–155,160,161 survival rates are not sig-
nificantly different among patients who did not undergo
surgery (ranging from 66% to 88% after 2 to 6 years for
both groups). However, local recurrence rates are more
common among patients treated with tamoxifen only, up
to 56% in one series compared to 44% with surgery alone
after 6 years follow-up.160 In the short term, tamoxifen

appears to provide an acceptable alternative to surgical
therapy in the older patient with early-stage hormone
receptor-positive breast cancer. With longer follow-up,
however, tamoxifen only delays surgical therapy for the
majority. Primary management of early-stage disease
with tamoxifen alone should probably be reserved for
patients who have a very limited life expectancy or for
patients who refuse surgical intervention. However,
limited surgery without axillary dissection plus adjuvant
tamoxifen may achieve a local regional control rate in
older women comparable to that obtained with more
aggressive strategies.126

Alternative regimens of radiation therapy including
weekly schedules have been considered for older patients
who may be unable or unwilling to undergo daily radia-
tion treatments or primary surgery. In two small retro-
spective analyses,163,164 weekly high dose per fraction
breast irradiation was well tolerated in older women and
resulted in encouraging local control rates. Treating 70
older women (median age, 81 years) with all stages of
disease with daily tamoxifen and weekly radiation, Maher
et al.164 reported an overall survival rate of 87%, disease-
specific survival rate of 88%, and disease-free survival 
of 72% at a median follow-up of 36 months. The 
local control rate was 86% at 36 months. Based on 
such encouraging preliminary data, alternative radiation
schedules should be explored further in clinical trials.

Adjuvant Systemic Therapy

Despite advances in local therapy, a substantial propor-
tion of women with early-stage disease will not be cured
with local treatment alone. Ten-year disease-free survival
rates for patients treated with radical mastectomy alone
are shown in Table 33.7. Despite optimal local therapy,
many women develop distant disease over time, presum-
ably because micrometastases have already spread to
other parts of the body from the original breast tumor.
Adjuvant systemic therapy attempts to eradicate this sub-
clinical disease and improve disease-free and overall 
survival. The principal options for adjuvant therapy 
are hormonal treatment (tamoxifen) and cytotoxic
chemotherapy.

Well over 100 randomized clinical trials examining
adjuvant therapy for early-stage breast cancer have been
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Table 33.7. Ten-year disease-free survival following radical
mastectomy.

Node 1 to 3 ≥4
Study negative positive nodes positive nodes

Fisher et al.233 76% 36% 14%
Valagussa et al.234 72% 34% 16%
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conducted worldwide. Large meta-analyses of adjuvant
trials were updated in 1995.165,166 The most recent publi-
cation of the Early Breast Cancer Trialists’ Collaborative
Group included 124 randomized trials beginning before
1990 from which primary data could be obtained, in-
cluding data on more than 67,000 women. In general,
tamoxifen treatment substantially reduced proportional
mortality at 10 years by up to 26% among all women 
with estrogen receptor-positive (ER-positive) and ER-
unknown tumors. Importantly, tamoxifen had essentially
no impact on disease-free and overall survival in women

whose tumors were estrogen receptor-negative. Adjuvant
chemotherapy also substantially reduced risk of recur-
rence and mortality in all age groups. Among women
under 50, chemotherapy results in an proportional reduc-
tion in mortality of 15% to 27%, whereas among women
age 50 or older, the proportional reduction was of the
order of 8% to 14%. Thus, overall, adjuvant chemo-
therapy and hormonal treatments result in significant
improvements in disease-free and overall survival (Fig.
33.2). Unfortunately, despite adjuvant therapy, a signifi-
cant number of women will relapse and ultimately die 
of breast cancer. Thus, decisions about adjuvant therapy
should be based on the risk of recurrence, and propor-
tional risk reduction with specific therapies balanced 
with toxicities of therapy, life expectancy, and patient 
preferences.

Tamoxifen

Tamoxifen is an oral synthetic antiestrogen. It is believed
to exert its antiestrogenic activity primarily by competi-
tively blocking the binding of estradiol to the estrogen
receptor.167 When estrogen combines with the estrogen
receptor in the cell nucleus, stimulation of cell growth
occurs, as well as production of growth factors that 
function by autocrine and paracrine mechanisms. Breast
cancer cells treated with tamoxifen accumulate in the
G0/G1 stages of the cell cycle.167 Tamoxifen is generally
considered to be cytostatic rather than cytotoxic,
although the significance of this distinction is often
overemphasized. Tamoxifen also has nonestrogen 
receptor-mediated antitumor effects.168,169 In the treat-
ment of metastatic disease, tamoxifen has demonstrated
substantial activity, particularly in patients with hormone
receptor-positive tumors.

Most randomized trials of adjuvant tamoxifen have
included some older women. Of the 37,000 women 
participating in the Oxford overview analysis of tamox-
ifen,165 approximately 34% were age 60 or older and
approximately 7% were over age 70. The proportional
reductions in risk of recurrence and death with tamox-
ifen were similar across all age groups (Table 33.8), with

Figure 33.2. Estimated absolute survival advantages with pro-
longed polychemotherapy for women ages 50–69 years with
good, intermediate, and poor prognosis. (Reproduced with per-
mission from the Early Breast Cancer Trialists’ Collaborative
Group. Polychemotherapy for early breast cancer: an overview
of the randomised trials.166)

Table 33.8. Adjuvant tamoxifen in postmenopausal women (after exclusion of women with ER-poor disease): data from the 1998
overview analysis.

Number of patients Proportional reduction Proportional reduction
Age group (years) 5 years tamoxifen Controls in recurrence (SD) in mortality (SD)

50–59 1285 1251 37% (6) 11% (8)
60–69 1606 1568 54% (5) 33% (6)
≥70 186 204 54% (13) 34% (13)
Overall (includes <50) 3738 3689 47% (3) 26% (4)

Source: From the Early Breast Cancer Trialists’ Collaborative Group,165 with permission.



benefits increasing with increasing duration of tamoxifen
therapy up to 5 years. Based on the overview and ran-
domized trials that have compared 5 years of tamoxifen
treatment with a shorter duration,165,170,171 5 years of treat-
ment has become the standard of care for patients with
ER-positive breast cancer. There is also the suggestion
that longer duration of therapy is of no additional
benefit,172–174 although two worldwide trials addressing
this issue are ongoing.

The absolute benefits from tamoxifen are dependent
on a patient’s risk of recurrence and the proportional
reduction in recurrence achievable with tamoxifen (up 
to 50% with 5 years of therapy). Two randomized trials
have examined adjuvant tamoxifen therapy specifically in
women 65 years of age or older who had one or more
positive axillary nodes.175,176 Both trials demonstrated sig-
nificant improvements in disease-free survival in patients
who received tamoxifen, despite competing causes of
mortality in this older population. Among women with
negative axillary lymph nodes, the benefits of tamoxifen
have also been demonstrated,177 although the absolute
risk reduction is generally smaller because the risk of
recurrence is lower in such women.

Tamoxifen may have beneficial effects apart from
reducing the risk of breast cancer recurrence. Five years
of tamoxifen has been shown to reduce the occurrence of
contralateral breast cancers by up to 50%, consistent with
its preventative effects in women at high risk for breast
cancer.86,165 The beneficial effects of tamoxifen on breast
cancer prevention and risk reduction are thought to be
secondary to the antiestrogenic effects of tamoxifen.
Other antiestrogenic effects of tamoxifen include vaso-
motor symptoms and vaginitis.

Because it is a mixed estrogen antagonist and agonist,
tamoxifen also has some estrogenic effects. The estro-
genic activity is manifested as lowering of serum lipid
levels, decreased rate of bone mineral loss, and stimula-
tion of endometrial proliferation. It is not clear whether
the effects on the bones and blood lipids can lead to clini-
cally relevant improvements in fracture rates or cardio-
vascular mortality. It is clear that tamoxifen use leads 
to a significant although small increased risk of endo-

metrial cancer, deep venous thrombosis, and pulmonary
embolism. There is also some excess incidence of cataract
development among tamoxifen users.86,87 Thus, the bene-
fits of tamoxifen must be balanced against the risks 
for a given individual. Although tamoxifen is generally
well tolerated, common side effects include menopausal
symptoms, such as hot flashes, and gynecologic symptoms,
including vaginal discharge.178 Importantly, many other
symptoms commonly reported by women on tamoxifen,
including psychologic symptoms, weight gain, and
changes in overall quality of life, have been found to be
not significantly different from placebo in large double-
blinded studies.86,178

Chemotherapy

The role of adjuvant chemotherapy in older women is
controversial. Although earlier trials showed minimal
benefit in older women, recent larger trials and the
Oxford overview analyses have revealed that adjuvant
chemotherapy results in modest benefits in post-
menopausal women (Table 33.9). In the most recently
published overview analysis,166 there were too few
women in the 70 and older age group to draw conclusions
about chemotherapy in this population, and few ran-
domized trials have included many women over 70 years
of age. Among women aged 50 to 69 years, chemother-
apy for women with estrogen receptor-negative tumors
resulted in a reduction in the risk of recurrence of 30%
(±5%) compared to a reduction of 40% (±7%) in women
less than 50 years of age. For women with estrogen recep-
tor-positive tumors who will also benefit from tamoxifen,
chemotherapy resulted in a decrease in the risk of recur-
rence of 18% (±4%) among women aged 50 to 69 years
compared to 33% (±8%) proportional risk reduction in
women less than 50 years of age.166,179

An important question for older women with ER-
positive tumors is whether adjuvant chemotherapy adds
anything to the benefits of tamoxifen. The overview
analysis, as well as individual studies, have demonstrated
that combination therapy with tamoxifen and chemother-
apy is better than the use of either treatment alone in

33. Breast Cancer 403

Table 33.9. Adjuvant polychemotherapy for breast cancer: data from the 1998 overview analysis.

Number of patients Proportional reduction Proportional reduction

Age group (years) Chemo group Control group in recurrence (SD) in mortality (SD)

<40 694 675 37% (7) 27% (8)
40–49 1629 1531 34% (5) 27% (5)
50–59 3362 3411 22% (4) 14% (4)
60–69 3394 3413 18% (4) 8% (4)
≥70 307 302 —a —a

Overall (including <50) 9386 9332 23.8% (2.2) 15.2% (2.4)

a So few women were aged 70 or over at presentation that they are excluded from the age-specific analysis.
Source: From the Early Breast Cancer Trialists’ Collaborative Group,166 with permission.
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women with estrogen receptor-positive tumors.166,180,181 In
the overview, combination therapy resulted in an overall
reduction in the risk of both recurrence and death of 19%
(±3%) and 11% (±4%), respectively, among women aged
50 to 69 compared to tamoxifen alone. Because the 
benefits of chemotherapy appear to decrease with age,166

however, the absolute incremental benefit of chemother-
apy added to tamoxifen in older women with hormone
receptor-positive tumors may be relatively small. In
women with ER-positive disease of all ages, combination
chemotherapy and tamoxifen resulted in a reduction 
in risk of recurrence and death of 52% (±8%) and 
47% (±9%) respectively, compared to chemotherapy
alone.165,166,182 The overview analysis also suggested that
anthracycline-containing chemotherapy regimens are
superior to non–anthracycline-containing regimens.166

However, concern about the inherent risk of cardiotoxi-
city with anthracycline-based chemotherapy mandates
careful consideration of its use in older women in the
adjuvant setting. Table 33.10 lists the standard adjuvant
chemotherapy regimens for breast cancer.

The benefits of chemotherapy must also be weighed
against the risks. The acute toxicities of standard
chemotherapy regimens have been well studied, although
largely in younger patient populations.183 These toxicities
are generally short term in nature. Some degree of
nausea with or without vomiting is common but usually
controllable with modern antiemetics. Mild mucositis is
occasionally seen, although it is almost never severe.
Myelosuppression is nearly universal; however, a sys-
temic infection occurs in less than 5% of patients. Total
alopecia will occur in almost all patients who receive an
anthracycline-based regimen (including doxorubicin or
epirubicin), compared to approximately 50% of patients
who receive CMF (cyclophosphamide, methotrexate, and
5-fluorouracil). Weight gain is also not uncommon among
women who receive adjuvant chemotherapy. Addition 
of paclitaxel to adjuvant chemotherapy results in an 
incidence of severe neuropathy of less than 5%. An
increased risk of thromboembolic disease has been
observed in patients receiving chemotherapy, particularly
when it is given concurrently with tamoxifen. Long-term
risks include a risk of less than 1% of cardiotoxicity
resulting in congestive heart failure with anthracycline-

based therapy, as well as a very small risk of treatment-
related leukemia. It is unclear whether these risks are
increased further among older women, although the risk
of cardiotoxicity is increased in patients with cardiac
disease, which is more common in older women.

The addition of the new biologic therapy, trastuzumab
(Herceptin), to adjuvant regimens is currently being
studied. Trastuzumab is a humanized monoclonal anti-
body to the Her-2/neu receptor, which is overexpressed
in about one-third of breast cancers.184 The use of
trastuzumab alone and in combination with chemo-
therapy has resulted in significant disease responses 
and improvements in overall survival among women with
Her-2/neu-overexpressing metastatic disease.185 There is
no reason to believe that trastuzumab would not benefit
women of all age groups with Her-2/neu-positive tumors,
and the treatment is generally well tolerated, although
there may be an increased risk of cardiac problems in
elderly.186 However, older women have Her-2/neu-posi-
tive tumors much less frequently than younger women.77

It is widely assumed that older patients are less toler-
ant of chemotherapy than younger patients. Although a
few small studies have reported significantly increased
toxicity in the elderly, larger recent studies provide 
evidence to the contrary. Crivellari et al.187 studied the
burdens and benefits of adjuvant CMF and tamoxifen in
elderly women. In this group, the 76 women aged 65 years
or older had higher grades of toxicity, including hemato-
logic and mucosal toxicity, than younger women. The 
subjective burdens of treatment, however, were similar
for older and younger patients based on quality of life
measures. Begg and Carbone188 examined 19 Eastern
Cooperative Oncology Group studies that included a
total of 780 patients aged 70 years or older. These patients
were compared with patients under age 70. Older
patients had increased hematologic toxicity; otherwise,
the incidence of severe toxicities was similar between
groups. Giovanazzi-Bannon and colleagues189 examined
data from the Illinois Cancer Center database on the 672
patients treated in phase II trials, including 271 patients
aged 65 or older. Except for experiencing slightly more
hematologic toxicity, there were no differences in inci-
dence of other toxicities, dose reductions, or length of
treatment delays between the two groups.

In a more recent study, Dees and colleagues190 treated
44 women ages 35 to 79 with early-stage breast cancer
with four cycles of adjuvant AC (adriamycin and
cyclophosphamide) chemotherapy. In this cohort, although
myelosuppression was increased in older women, neither
neutropenic complications, nor alteration in cardiac 
function, nor change in quality of life scores were signif-
icantly age-related. Pharmacokinetic analyses did not
demonstrate age-related differences in the clearance of
doxorubicin or cyclophosphamide. Although patients 
in these studies may represent a highly selected group, it

Table 33.10. Standard adjuvant chemotherapy regimens for
breast cancer.

Regimen Duration

CMF: cytoxan, methotrexate, 5-fluorouracil 6 months
CA: cytoxan and adriamycin 3 months
CA-T: cytoxan and adriamycin, followed by taxol 6 months
CAF: cytoxan, adriamycin, 5-fluorouracil 4–6 months
CEF: cytoxan, epirubicin, 5-fluorouracil 4–6 months



is reassuring that the older patients appear to tolerate
chemotherapy nearly as well as the younger patients.

Summary

Decisions regarding adjuvant therapy should take into
account a woman’s risk of disease recurrence, her life
expectancy, the benefits and risks of each treatment, and
her preferences. Adjuvant tamoxifen clearly reduces the
risk of recurrence and death in older women, although
the benefits are limited to women with hormone 
receptor-positive tumors. Five years of tamoxifen has a
favorable side effect profile and should be considered for
all older women with hormone receptor-positive tumors.
Adjuvant chemotherapy appears to reduce the risk of
recurrence and death in women under the age of 70. To
date, there is not enough information about women age
70 and older to make definitive conclusions regarding the
benefits of chemotherapy in this population. Chemother-
apy should be considered in this age group if the tumor
is hormone receptor negative or in the setting of a high
risk of disease recurrence. In 1998, a panel of experts at
the St. Gallen Breast Cancer Conference made recom-
mendations for adjuvant therapy for women older than
70 years191 (Table 33.11).

In addition to disease characteristics as outlined in the
aforementioned recommendations, concern regarding
toxicity of therapy, comorbidities, and life expectancy will
weigh heavily on a decision to treat an elderly woman
with adjuvant chemotherapy. Extermann and colleagues
used a Markov model to determine the threshold risk 
of relapse for which women up to age 85 with or with-
out comorbidity would derive benefit from adjuvant
therapy.192 For healthy women at age 65, the threshold
risk of relapse was 11% for a 1% benefit in 10-year sur-
vival from tamoxifen. This threshold increased to 20% for
women age 65 with significant comorbidity. For healthy
women age 85, the threshold risk of relapse was 28% for
a 1% benefit in 5-year survival, increasing to 35% for

sicker women in the same age group. Of note, no 10-year
survival benefit was seen in the older age group. For
chemotherapy, the threshold risk for a 1% benefit rose
from 19% in a healthy 65-year-old to 62% in a sick 85-
year-old. This model was sensitive to quality of life as
well, a major consideration because of the relatively small
impact of adjuvant therapy on survival in older women.

Future studies of adjuvant therapy should be designed
to include more elderly women. These studies should
measure quality of life as well as traditional endpoints.
With its toxicities and modest benefits even in younger
women, it is unlikely that adjuvant cytotoxic chemother-
apy will ever be used extensively in women over age 70.
Studies examining the benefits of new hormonal agents
and other less toxic drugs, including trastuzumab, hold
promise for the future adjuvant treatment in women of
all age groups, including those age 70 or older.

Metastatic Breast Cancer

Metastatic breast cancer is incurable with currently avail-
able therapies. Median survival ranges from 2 to 3 years;
however, there is substantial variability in survival, with
as many as 10% of patients living more than 10 years.
Factors associated with longer survival include disease
involving soft tissue and bone only (rather than visceral
organs), hormone receptor positivity in the tumor, a long
disease-free interval from diagnosis to recurrence, and
limited number of metastatic sites. Response to therapy
is also quite variable. Patients with the better prognostic
factors for survival as just described are more likely to
respond well to hormonal therapy. The heterogeneity
among breast cancer patients with metastatic disease
must be considered carefully in the care of these patients.

The primary goals of treatment of metastatic breast
cancer are palliation of symptoms, prolongation of 
survival, and improvement in quality of life. Only a 
few randomized studies have incorporated quality of life 
endpoints. Comparing a variety of treatments, each of
these trials has shown that quality of life was better with
the treatment that had the higher objective response rate,
even if that treatment was more toxic.193–195 Treatment 
of metastatic breast cancer may prolong survival, but
proving that a survival benefit exists is difficult because
trials have not randomized patients to a supportive-
care-only arm. In a meta-analysis of 50 randomized
chemotherapy trials comparing a more effective treat-
ment to a lesser one, the more effective chemotherapy
prolonged median survival by as much as 6 months.194

This small improvement in average survival should not
be used as routine justification to treat asymptomatic or
minimally symptomatic patients with toxic therapy, par-
ticularly because there is no evidence that early initiation
of therapy extends life.
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Table 33.11. Consensus panel recommendations for adjuvant
treatment of elderly breast cancer patients.

Risk category Treatment

Minimal/low:
(ER or PR positive, £1cm, grade 1) None or tamoxifen

Intermediate:
(>1–2cm, hormone receptor Tamoxifen ± chemotherapy

positive, grade 1–2)

High: Tamoxifen (± chemotherapy)
(>2cm, hormone receptor negative, If hormone receptor

grade 2–3, node positivity) negative, chemotherapy

Source: Adapted with permission from Goldhirsch et al.191
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Management of metastatic disease involves the judi-
cious use of local and systemic therapies that best palli-
ate the patient’s symptoms with the least toxicity. In
certain clinical situations, local therapy may be preferable
to systemic therapy, such as in the situation of an isolated
local recurrence. Such a recurrence can often be managed
with local excision, radiotherapy, or both. A small per-
centage of patients with local regional recurrence will 
do well without evidence of progressive disease for an
extended period of time. Other situations when local
therapy is preferable include impending fracture from a
bone metastasis, spinal cord compression, and brain
metastases. In each of these cases, radiation therapy can
result in significant palliation. Surgery may also play an
important role in these situations.

Systemic treatment for metastatic breast cancer
includes hormonal therapy and chemotherapy. Hor-
monal therapy should be considered first as it is usually
much better tolerated than cytotoxic chemotherapy and
can result in long remissions. Patient characteristics that
predict for response to hormonal therapy include estro-
gen or progesterone receptor positivity, a long disease-
free interval (from time of diagnosis to recurrence), the
absence of visceral disease, postmenopausal status, and
prior response to hormonal therapy. The majority of
elderly patients have hormone receptor-positive tumors,
and hormonal therapy is usually the initial treatment of
choice. Overall objective response rates to hormonal
therapy are in the range of 20% to 40%, depending on
the patient population, with higher response rates seen 
in patients with multiple characteristics as just listed.
In most randomized trials comparing two different 
hormonal treatments, response rates and duration of
response have been similar. Tamoxifen, which is one of
the least toxic hormonal agents, has traditionally been 
the first agent administered, followed by an aromatase
inhibitor (e.g., anastrozole, letrozole, or exemestane).
Recent data also suggest that aromatase inhibitors are at
least at active as tamoxifen in the first-line setting in post-
menopausal women with metastatic breast cancer.196,197

Table 33.12 lists the principally used hormonal therapies
and their main toxicities. Patients who respond to one
hormonal treatment should usually be treated with
another hormonal agent at the time of disease progres-
sion, unless they have extensive visceral disease or rapid
disease progression, in which case chemotherapy should
be considered. Studying initial therapy for metastatic
disease in elderly women, the Eastern Cooperative
Oncology Group randomized 181 women over the age 
of 65 to receive either tamoxifen or cyclophosphamide,
methotrexate, and 5-fluorouracil (CMF) with crossover
to the other treatment at the time of progression.198

Response rates were not significantly different between
the two groups: initial response rates were 45% with
tamoxifen and 38% with CMF, and response rates after

crossover were 29% with tamoxifen and 31% with CMF.
Survival was slightly higher in the group treated initially
with tamoxifen. Combined endocrine treatment (com-
binations of tamoxifen, aminoglutethamide, hydrocorti-
sone, and fluoxymesterone) has been studied in older
patients and thus far shown no significant benefit.199

Newer specific aromatase inhibitors may show more
promise, and combinations with them are currently being
evaluated in clinical trials.

Older women should be offered chemotherapy when
they are judged to be poor candidates for endocrine
therapy (i.e., hormone receptor-negative tumors) or
when their disease becomes refractory to hormonal treat-
ment. Unfortunately, most trials evaluating chemother-
apy in metastatic breast cancer have included few women
over age 65. With combination regimens, approximately
40% to 50% of patients will have an objective response,
and a small percentage will have a complete response
(complete disappearance of disease). Patients with a
good performance status, limited number of metastatic
sites, and long disease-free interval (from diagnosis to
recurrence) are most likely to respond to chemotherapy.
Age and menopausal status have not been shown to
predict for response. Response rates and toxicity profiles
of standard regimens for metastatic breast cancer have
not been found to be significantly different in older
patients.101 In a case comparison study of patients with
metastatic breast cancer treated in five clinical trials,200 70
women aged 70 or older were compared to 60 patients
aged 50 to 69 and 40 patients less than 50 years old. Eval-
uation of response rates, time to progression, survival,
and toxicity revealed no significant differences between
the three groups. Response rates were 40%, 30%, and
29%, respectively (p = 0.53) among the three groups.
Estimates of time to progression and survival were 9.1
and 17.9 months, 6.2 and 12.8 months, and 7.2 and 14.2
months, respectively. Importantly, there were no signifi-
cant differences in toxic effects, dose delivery, and dose
delays among the three groups. Based on information
from studies such as this, women age 70 or greater should

Table 33.12. Hormonal agents currently considered in post-
menopausal women with breast cancer.

Class Agents Principal toxicities

Estrogen Tamoxifen Hot flashes, vaginitis
antagonists Toremifene Rarely, endometrial cancer,

venous thrombosis

Aromatase Anastrozole Hot flashes, gastrointestinal
inhibitors Letrozole distress

Exemestane

Progestins Megestrol acetate Weight gain, fluid retention
Rarely, venous thrombosis

Androgens Fluoxymesterone Masculinizing effects



not be excluded from chemotherapy clinical trials for
advanced breast cancer based on age alone.

Combination chemotherapy has been compared to
single-agent chemotherapy in women with advanced
breast cancer.201,202 Although response rates and duration
of response tend to be increased, there is no significant
difference in survival when combination chemotherapy is
compared to single-agent sequential chemotherapy. Fur-
thermore, treatment-related toxicity tends to be higher
and quality of life worse with multiagent regimens. For
these reasons, single-agent chemotherapy is used increas-
ingly in the treatment of advanced breast cancer. In a
patient who responds to therapy, physicians are often
faced with the decision of how long to continue treat-
ment. Therapy should be administered for at least 3 to 6
months. Continuing beyond that time will extend the
time to disease progression but will not change overall
survival.193,203 The decision to continue treatment must 
be individualized based on the toxicity profile of the
treatment regimen, disease-related symptoms, and
patient preferences.

Concern regarding toxicity will weigh heavily on a
decision to treat an elderly woman with cytotoxic
chemotherapy. Although organ function and metabolism
of drugs may be compromised in older patients, compar-
ative studies show that chemotherapy-related toxicity is
similar in older and younger patients.200,204,205 Hemato-
logic reserve is decreased in older individuals; therefore,
hematologic toxicity from chemotherapy may be more
severe in elderly patients. Cardiotoxicity, gastrointestinal
effects, and neurotoxicity may also be more common in
older patients. For chemotherapeutic agents that are 
primarily renally excreted, such as methotrexate and
cyclophosphamide, dose adjustment based on creatinine
clearance is recommended in older patients.204,205 Agents
such as vinorelbine and 5-fluoruracil derivatives such 
as capecitabine, which have favorable side effect pro-
files, are particularly suitable for treatment of elderly
patients.206,207 Although elderly women do not have a high
proportion of Her-2/neu-positive tumors, the efficacy and
favorable toxicity profile of traztuzumab make this a 
reasonable treatment option for older women with 
Her-2/neu-positive tumors. Future randomized trials
evaluating these drugs in elderly women with metastatic
breast cancer are warranted.

After failure of first-line chemotherapy, response rates
to other regimens are lower in women of all ages. Second-
line and subsequent chemotherapy regimens can be con-
sidered, but the potential toxicities of treatment must be
weighed against potential benefits. Palliation of symp-
toms, pain management, other supportive care, and con-
sideration of visiting nurse services and hospice care 
are of utmost importance. Bisphosphonate therapy (e.g.,
pamidronate) has resulted in significant reductions in
skeletal complications, that is, pathologic fractures,

surgery for fracture or impending fracture, radiation,
spinal cord compression, and hypercalcemia in women
with metastatic breast cancer.208,209 Intravenous (i.v.)
pamidronate every 3 to 4 weeks is currently recom-
mended in patients with metastatic breast cancer who
have imaging evidence of lytic destruction of bone and
who are concurrently receiving systemic therapy with
hormonal therapy or chemotherapy.210

Quality of Life in Older Women with
Breast Cancer

A number of studies suggest that older women adjust to
breast cancer better than younger women.211–214 In a study
of 304 women immediately after completion of therapy
for early-stage breast cancer, Wenzel et al.214 compared
quality of life (QOL) among women age 50 or younger
to women over age 50. QOL was evaluated using stan-
dardized measures, including the Functional Assessment
of Cancer Therapy—Breast instrument, the Center for
Epidemiologic Studies Depression Scale, and the Impact
of Event Scale. In this study, QOL was significantly worse
for younger women globally (p = 0.021) and with regard
to domains of emotional well-being (p = 0.0002) and
breast carcinoma-specific concerns (p = 0.022). Further-
more, symptoms of depression (p = 0.041) and disease-
specific intrusive thoughts (p = 0.013) were significantly
worse for younger women. Of note, no significant sexual
dysfunction or body image differences were noted
between older and younger women. Although elderly
women who survive breast cancer seem to cope better
than their younger counterparts, their distress must not
be overlooked. Older women are more likely to have
decreased social support, limitations in physical and cog-
nitive functioning, and significant comorbidity. Further-
more, rates of depression are high in elderly populations,
particularly when faced with a serious illness. Interven-
tions, such as use of social support, spirituality, and exer-
cise, have demonstrated therapeutic benefits for older
women with cancer and should be considered.215

Patterns of Care

Numerous studies have documented that there are sig-
nificant treatment differences in older patients compared
to younger patients.14,18–20,70,117,216–225 Elderly women with
early-stage breast cancer are less likely to undergo
breast-conserving surgery than younger women, despite
the increase in breast conservation over recent years
among all age groups.222,223,225 Older women are also more
likely to have radiotherapy or lymph node dissection
omitted after breast-conserving surgery.18–20,117,219,220,222,225

Concerning systemic therapy, older women are more
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likely to be treated solely with adjuvant tamoxifen and
are much less likely to undergo chemotherapy than
younger women.18–20,117,219,222,225

Less aggressive care of elderly breast cancer patients
may be associated with a poorer outcome. Studying 390
women ages 45 to 90, Lash et al.226 found that patients
who received a less than definitive prognostic evaluation
had an adjusted relative hazard of recurrence of 1.7 [95%
confidence interval (CI), 1.0–2.7] and an adjusted relative
hazard for breast carcinoma mortality of 2.2 (95% CI,
1.2–3.9). Patients who received less than definitive
therapy had an adjusted relative hazard of recurrence of
1.6 (95% CI, 1.0–2.5) and an adjusted relative hazard 
of breast carcinoma mortality of 1.7 (95% CI, 1.0–2.8).
Women aged 75 to 90 were least likely to receive defini-
tive care and had relative hazards associated with less
than definitive care as great or greater than the relative
hazards observed in the whole cohort. This finding has
implications for older women with localized breast
cancer who are not receiving standard evaluations and
therapy, as they may be at excess risk for disease recur-
rence and mortality. Other authors have not found dif-
ferences in survival between older women who receive
standard treatment and those who receive less aggressive
care, after controlling for age, stage, and other clinical
factors.18–20,76,117 Because elderly patients have more
comorbidity, as well as functional limitations, less aggres-
sive care may represent appropriate clinical judgment.
Several studies indicate, however, that comorbidity or
functional impairment cannot always explain less aggres-
sive care. Furthermore, there is significant geographic
variation in the care received by older breast cancer
patients that cannot be explained by differences in func-
tional status or comorbidity.220,221,223,225 For example,
Mandelblatt and colleagues found that, between 1995 
and 1997, women with localized breast cancer from five
regions in the United States were 3.3 times more likely
to have a mastectomy if they lived in Texas than if they
lived in Massachusetts.225

Other studies have shown that elderly patients with
metastatic disease also appear to receive less aggressive
care.227,228 In a population-based study of the treatment of
metastatic breast cancer, Fetting et al.228 evaluated 132
cases of women who died of metastatic breast cancer in
Washington County, Maryland, from 1984 to 1991. Sixty
percent of women aged 75 years and older were referred
to a medical oncologist, in contrast to 68% of women
aged 65 to 74 years and 89% of women under age 65.
Seventy-four percent of patients less than 65 years old
received chemotherapy, compared to 42% of patients
aged 65 to 74 years and 12% of women aged 75 years 
or older, despite the fact the there is not evidence 
that metastatic breast cancer responds differently to
chemotherapy by age. Adjusting for other medical con-
ditions and whether or not the patient saw a medical

oncologist, there was still a significant effect of age on
whether patients received chemotherapy. Of note, the
different patterns of chemotherapy utilization were not
associated with survival differences. Radiation therapy
was also utilized significantly less frequently in older
patients; however, there was no age effect on the utiliza-
tion of hormonal therapy in this study. Less frequent uti-
lization of palliative chemotherapy and radiation in older
patients may be caused by a combination of patient and
physician factors and may result in less effective pallia-
tion for older patients.

The specific reasons underlying these variations in care
have not been studied extensively. Physician attitudes
about appropriateness of therapy, patient comorbidity,
and patient preferences, including body image and 
side effect concerns, have been found to influence the
selection of treatment for elderly women with breast
cancer.216,219,222,225 In a recent study of 718 women with
early-stage breast cancer aged 67 years and older,
Mandelblatt et al.225 found that women who were con-
cerned with body image were 1.8 times more likely to
receive breast-conserving surgery and radiotherapy com-
pared to women without this concern. After controlling
for other factors, women who preferred no therapy
beyond primary surgery were 3.9 times more likely to
undergo mastectomy than other women. In this study,
women 80 years and older were 3.4 times less likely to
undergo radiation therapy after breast-conserving
surgery when compared to women ages 67 to 79 years,
independent of comorbid illnesses, performance status,
or women’s treatment preferences. Furthermore, older
women were 70% less likely to receive chemotherapy
than women aged 67 to 79. However, women 80 years and
older tended to receive tamoxifen more often than the
younger women in this study. The finding that patient
preferences were independent predictors of therapy
among these women has implications for shared decision
making and communication between elderly patients and
their physicians.

Silliman et al.219 surveyed physicians who did not rec-
ommend adjuvant therapy as part of a study in which
women aged 75 years or older were significantly less
likely to receive adjuvant therapy (including radiother-
apy following breast-conserving surgery, chemotherapy,
and hormonal therapy). Physicians’ attitudes about
appropriateness of therapy appeared to be the major
determinant of what treatment was received. In the
majority of cases, physicians believed that the treatment
was not indicated on the basis of patient stage or treat-
ment efficacy. Patient factors, such as age, comorbidity,
functional status, ability to tolerate treatment, and patient
preferences, were cited infrequently.

Goodwin and Samet229 studied a population-based
cohort of women 65 years or older with early-stage breast
cancer in New Mexico. In this study, specific characteris-



tics other than age that were associated with nonstandard
treatment included impairments in activities of daily
living, low physical activity, impaired mental status, poor
access to transportation, and low social support. There
was only a small, statistically nonsignificant relationship
between comorbidity, based on patient self-report, and
not receiving definitive treatment. It is likely that patient
factors and preferences, as well as physician attitudes and
beliefs, play an important role in explaining age-related
variations in breast cancer care.

Elderly breast cancer patients (and elderly cancer
patients in general) are substantially underrepresented 
in treatment protocols.7–9,230 Some of the same physician
and patient factors that contribute to less aggressive
treatment of elderly patients probably contribute to this
underrepresentation in clinical trials. Studies are neces-
sary to better understand physician attitudes, patient
preferences, and other barriers to standard care and pro-
tocol therapy for older women. Kemeny and colleagues
studied barriers to participation in clinical trials among
breast cancer patients.231 After controlling for other con-
ditions including comorbidity, older age was associated
with whether a patient was offered participation in a 
clinical trial even when a patient met eligibility criteria.
Reasons that physicians did not offer patients trial par-
ticipation were similar for older and younger patients
except for two factors: (1) the presence of comorbid con-
ditions that was not excluded by the protocol but that the
physician believed would have affected the patient’s
response was a factor in 17% of older patients and none
of the younger patients; and (2) the opinion that the
regimen was too toxic was a factor in 27% of the older
patients and none of the younger patients. Patient diffi-
culty in understanding, costs, transportation, and short
life expectancy did not appear to influence physicians’
decisions. Importantly, there was no evidence that age
was associated with whether or not a patient accepted
clinical trial participation when offered.

Conclusion

The incidence of breast cancer increases dramatically
with age. Given the demographic changes occurring in
the United States, the number of elderly women devel-
oping breast cancer will continue to rise. Older women
as a group have more favorable prognostic factors but
have lower relative survival compared with younger
women. Older women have a higher likelihood of receiv-
ing nonstandard and less aggressive treatment compared
to younger women, even after controlling for comorbid-
ity. Treatment recommendations are based primarily on
randomized trials of younger women. Extrapolation of
these results is complicated by differences in tumor
biology, host physiology, and problems common in the

elderly, including comorbidity, impaired functional status,
and lack of social support. Local treatment of early-
stage breast cancer should be similar to that in younger
women and consist of either mastectomy or breast-
conserving surgery followed by breast irradiation. Most
older women with hormone receptor-conserving surgery
followed by breast irradiation. Most older women with
hormone receptor-positive tumors should receive adju-
vant tamoxifen. Some elderly patients may also benefit
from adjuvant chemotherapy. Ongoing and future study
results should be instructive in determining the relative
efficacy of breast irradiation in older women, as well 
as the benefits and toxicities of different adjuvant
chemotherapeutic regimens. In elderly women with
advanced breast cancer, hormonal therapy will usually be
the initial treatment of choice. Chemotherapy should be
considered when a patient has symptomatic hormone
receptor-negative disease, extensive visceral involve-
ment, and rapid disease progression, with particular
attention to the potential risks of therapy. Most impor-
tantly, patient preferences, comorbidities, disease status,
and available evidence for improvement in survival and
quality of life should guide treatment of older women
with breast cancer of all stages.

References

1. Greenlee RT, Murray T, Bolden S, Wingo PA. Cancer sta-
tistics, 2000. CA Cancer J Clin. 2000;50:7–33.

2. Peto R, Boreham J, Clarke M, Davies C, Beral V. UK and
USA breast cancer deaths down 25% in year 2000 at ages
20–69 years [letter] [see comments]. Lancet. 2000;355:
1822.

3. Coleman MP. Trends in breast cancer incidence, survival,
and mortality [letter; comment]. Lancet. 2000;356:590–591;
discussion 593.

4. Parker SL, Davis KJ, Wingo PA, Ries LA, Heath CW.
Cancer statistics by race and ethnicity. CA Cancer J Clin.
1998;48:31–48.

5. Soldo BJ, Agree EM. America’s Elderly. Washington, DC:
Population Reference Bureau, Inc.; 1998.

6. Parker SL, Davis KJ, Wingo PA, Ries LA, Heath CW Jr.
Cancer statistics by race and ethnicity. CA Cancer J Clin.
1998;48:31–48.

7. Goodwin JS, Hunt WC, Humble CG, Key CR, Samet JM.
Cancer treatment protocols. Who gets chosen? Arch Intern
Med. 1988;148:2258–2260.

8. Kennedy BJ. Age-related clinical trials of CALGB. Cancer
Control. 1995;2:14–16.

9. Hutchins LF, Unger JM, Crowley JJ, Coltman CA Jr,
Albain KS. Underrepresentation of patients 65 years of
age or older in cancer-treatment trials [see comments]. N
Engl J Med. 1999;341:2061–2067.

10. Armstrong K, Eisen A, Weber B. Assessing the risk of
breast cancer [see comments]. N Engl J Med. 2000;342:
564–571.

33. Breast Cancer 409



410 A. Partridge and E. Winer

11. National Cancer Institute Statistics Review: 1975–1988. NIH
pub 91-2789. Bethesda, MD: National Cancer Institute;
1991.

12. Harris JR, Lippman ME, Veronesi U, Willett WC. Breast
cancer. N Engl J Med. 1992;327:319–328.

13. Rutqvist LE, Wallgren A. Influence of age on outcome in
breast carcinoma. Acta Radiol Oncol. 1983;22:289–294.

14. Yancik R, Ries LG, Yates JW. Breast cancer in aging
women. A population-based study of contrasts in stage,
surgery, and survival. Cancer. 1989;63:976–981.

15. Adami HO, Malker B, Meirik O, Persson I, Bergkvist L,
Stone B. Age as a prognostic factor in breast cancer.
Cancer. 1985;56:898–902.

16. Adami HO, Malker B, Holmberg L, Persson I, Stone B.
The relation between survival and age at diagnosis in
breast cancer. N Engl J Med. 1986;315:559–563.

17. Host H, Lund E. Age as a prognostic factor in breast
cancer [published erratum appears in Cancer 1986;58(4):
996]. Cancer. 1986;57:2217–2221.

18. Bergman L, Dekker G, van Kerkhoff EH, Peterse HL, van
Dongen JA, van Leeuwen FE. Influence of age and comor-
bidity on treatment choice and survival in elderly patients
with breast cancer. Breast Cancer Res Treat. 1991;18:189–
198.

19. Bergman L, Dakker G, van Leeuwen FE, Huisman SJ, van
Dam FS, van Dongen JA. The effect of age on treatment
choice and survival in elderly breast cancer patients.
Cancer. 1991;67:2227–2234.

20. Bergman L, Kluck HM, van Leeuwen FE, et al. The 
influence of age on treatment choice and survival of
elderly breast cancer patients in south-eastern Nether-
lands: a population-based study. Eur J Cancer. 1992:1475–
1480.

21. Sant M, Gatta G, Micheli A, et al. Survival and age at 
diagnosis of breast cancer in a population-based cancer
registry. Eur J Cancer. 1991;27:981–984.

22. Levi F, Randimbison L, La Vecchia C. Breast cancer sur-
vival in relation to sex and age. Oncology. 1992;49:413–
417.

23. La Rosa F, Patavino VM, Epifani AC, Petrinelli AM,
Minelli L, Mastrandrea V. Ten-year survival and age 
at diagnosis of women with breast cancer from a 
population-based study in Umbria, Italy. Tumori. 1996;82:
441–443.

24. Busch E, Kemeny M, Fremgen A, Osteen RT, Winchester
DP, Clive RE. Patterns of breast cancer care in the elderly.
Cancer. 1996;78:101–111.

25. Holli K, Isola J. Effect of age on the survival of breast
cancer patients. Eur J Cancer. 1997;33:425–428.

26. Sant M, Capocaccia R, Verdecchia A, et al. Survival of
women with breast cancer in Europe: variation with age,
year of diagnosis and country. The EUROCARE Working
Group. Int J Cancer. 1998;77:679–683.

27. Lethaby AE, Mason BH, Holdaway IM, Kay RG. Age and
ethnicity as prognostic factors influencing overall survival
in breast cancer patients in the Auckland region. Auckland
Breast Cancer Study Group [published erratum appears
in N Z Med J. 1993;106(954):166]. N Z Med J. 1992;105:
485–488.

28. Thurfjell EL, Lindgren JA. Breast cancer survival rates
with mammographic screening: similar favorable survival
rates for women younger and those older than 50 years
[see comments]. Radiology. 1996;201:421–426.

29. Ezzat A, Raja MA, Zwaan F, Brigden M, Rostom A,
Bazarbashi S. The lack of age as a significant prognostic
factor in non-metastatic breast cancer. Eur J Surg Oncol.
1998;24:23–27.

30. Masetti R, Antinori A, Terribile D, et al. Breast cancer in
women 70 years of age or older. J Am Geriatr Soc. 1996;
44:390–393.

31. Barchielli A, Balzi D. Age at diagnosis, extent of disease
and breast cancer survival: a population-based study in
Florence, Italy. Tumori. 2000;86:119–123.

32. Gail MH, Brinton LA, Byar DP, et al. Projecting individ-
ualized probabilities of developing breast cancer for white
females who are being examined annually [see comments].
J Natl Cancer Inst. 1989;81:1879–1886.

33. Steinberg K, Thacker S, Smith S, et al. A meta-analysis of
the effect of estrogen replacement therapy on the risk of
breast cancer. JAMA. 1991;265:1985–1990.

34. Sillero-Arenas M, Delgado-Rodriguez M, Rodigues-
Canteras R, et al. Menopausal hormone replacement
therapy and breast cancer: a meta-analysis. Obstet
Gynecol. 1992;79:286–294.

35. Collaborative Group on Hormonal Factors in Breast
Cancer. Breast cancer and hormone replacement therapy:
collaborative reanalysis of data from 51 epidemiological
studies of 52,705 women with breast cancer and 108,411
women without breast cancer. Lancet. 1997;350:1047–
1059.

36. Schairer C, Lubin J, Troisi R, et al. Menopausal estrogen
and estrogen-progestin replacement therapy and breast
cancer risk. JAMA. 2000;283:485–491.

37. Ross R, Paganini-Hill A,Wan P, Pike M. Effect of hormone
replacement therapy on breast cancer risk: estrogen versus
estrogen plus progestin. J Natl Cancer Inst. 2000;16:328–
332.

38. Thomas HV, Reeves GK, Key TJA. Endogenous estrogen
and postmenopausal breast cancer: a quantitative review.
Cancer Causes Control. 1997;8.

39. Hankinson SE, Willett WC, Manson JE, et al. Plasma 
sex steroid hormone levels and risk of breast cancer in
postmenopausal women. J Natl Cancer Inst. 1998:90:1292–
1299.

40. Cauley JA, Lucas FL, Kuller LH, et al. Elevated serum
estradiol and testosterone concentrations are associated
with a high risk for breast cancer. Ann Intern Med. 1999;
130:270–277.

41. Garfinkel L, Bofetta P, Stellman S. Alcohol and breast
cancer: a cohort study. Prev Med. 1988;17:686–693.

42. Gapstur S, Potter J, Sellers T, et al. Increased risk of breast
cancer with alcohol consumption in postmenopausal
women. Am J Epidemiol. 1992;136:1221–1231.

43. Longnecker MP. A meta-analysis of alcohol consumption
in relation to breast cancer risk. JAMA. 1994;260:73–
82.

44. Freudenheim JL, Marshall JR, Vena JE, et al. Pre-
menopausal breast cancer risk and intake of vegetables,



fruits, and related nutrients. J Natl Cancer Inst. 1996;88:
340–348.

45. Fund AIfCR-WCR. Food, Nutrition and the Prevention of
Cancer: A Global Perspective. Washington, DC: American
Institute for Cancer Research; 1997.

46. Willett W, Stampfer M, Colditz G. Dietary fat and risk of
breast cancer. N Engl J Med. 1987;316:22–28.

47. Hunter D, Spiegelman D, Adami H, et al. Cohort studies
of fat intake and the risk of breast cancer—a pooled analy-
sis. N Engl J Med. 1996;334:356–361.

48. Holmes MD, Hunter DJ, Colditz GA, et al. Association of
dietary intake of fat and fatty acids with risk of breast
cancer. JAMA. 1999;281:914–920.

49. Huang Z, Hankinson SE, Colditz GA, et al. Dual effects
of weight and weight gain on breast cancer risk. JAMA.
1997;278:1407–1411.

50. Le Marchand L, Kolonel LN, Earle ME, Mi MP. Body size
at different periods of life and breast cancer risk. Am J
Epidemiol. 1988;128:137–152.

51. Ziegler RG, Hoover RN, Nomura AMY, et al. Relative
weight, weight change, height, and breast cancer risk in
Asian-American women. J Natl Cancer Inst. 1996;88:650–
660.

52. Thune I, Brenn T, Lund E, Gaard M. Physical activity and
the risk of breast cancer. N Engl J Med. 1997;336:1269–
1275.

53. Rockhill B, Willett WC, Hunter DJ, et al. A pro-
spective study of recreational physical activity and 
breast cancer risk. Arch Intern Med. 1999;159:2290–
2296.

54. Levi F, Pasche C, Lucchini F, La Vecchia C. Occupational
and leisure time physical activity and the risk of breast
cancer. Eur J Cancer. 1999;35:775–778.

55. Claus EB, Risch N, Thompson WD. Genetic analysis of
breast cancer in the cancer and steroid hormone study. Am
J Hum Genet. 1991;48:232–242.

56. Easton DF, Ford D, Bishop DT, and the Breast Cancer
Linkage Consortium. Breast and ovarian cancer incidence
in BRCA1 mutation carriers. Am J Hum Genet. 1995;56:
265–271.

57. Burke W, Daly M, Garber J, et al. Recommendations for
follow-up care of individuals with an inherited predisposi-
tion to cancer. JAMA. 1997;277:997–1003.

58. Struewing JP, Hartge P, Wacholder S, et al. The risk of
cancer associated with specific mutations of BRCA1 and
BRCA2 among Ashkenazi Jews. N Engl J Med. 1997;
336:1401–1408.

59. Thorlacius S, Struewing JP, Hartge P, et al. Population-
based study of risk of breast cancer in carriers of BRCA2
mutation. Lancet. 1998;352:1337–1339.

60. Issacs CJD, Peshkin BN, Lerman C. Evaluation and 
management of women with a strong family history of
breast cancer. In: Harris JR, ed. Diseases of the Breast.
Philadelphia: Lippincott Williams & Wilkins; 2000.

61. Robson M, Gilewski T, Haas B, et al. BRCA-associated
breast cancer in young women [see comments]. J Clin
Oncol. 1998;16:1642–1649.

62. Robson M, Levin D, Federici M, et al. Breast conservation
therapy for invasive breast cancer in Ashkenazi women

with BRCA gene founder mutations. J Natl Cancer Inst.
1999;91:2112–2117.

63. Robson M. Are BRCA1- and BRCA2-associated breast
cancers different? Prognosis of BRCA1-associated breast
cancer. J Clin Oncol. 2000;18:113S–118S.

64. Pierce LJ, Strawderman M, Narod SA, et al. Effect of
radiotherapy after breast-conserving treatment in women
with breast cancer and germline BRCA1/2 mutations. J
Clin Oncol. 2000;18:3360–3369.

65. Chappuis PO, Kapusta L, Begin LR, et al. Germline
BRCA1/2 mutations and p27 (Kip1) protein levels inde-
pendently predict outcome after breast cancer. J Clin
Oncol. 2000;18:4045–4052.

66. Stoppa-Lyonnet D, Ansquer Y, Dreyfus H, et al.
Familial invasive breast cancers: worse outcome related 
to BRCA1 mutations. J Clin Oncol. 2000;18:4053–
4059.

67. Offit K, Brown K. Quantitating familial cancer risk: a
resource for clinical oncologists. J Clin Oncol. 1994;12:
1724–1736.

68. Stewart JA, Foster RS. Breast cancer and aging. Semin
Oncol. 1989;16:41–50.

69. Satariano WA, Belle SH, Swanson GM. Severity of breast
cancer at diagnosis: a comparison of age and extent of
disease in black and white women. Am J Public Health.
1986;76:779–782.

70. Golledge J, Wiggins JE, Callam MJ. Age-related variation
in the treatment and outcomes of patients with breast 
carcinoma. Cancer. 2000;88:369–374.

71. Dawson DA, Thompson GB. Breast Cancer Risks Factors
and Screening: United States, 1987. Series 10: Data from 
the National Health Interview Survey, No 172. Dept.
of Health and Human Services pub 90-1550.
Hyattsville, MD: National Center for Health Statistics;
1990.

72. Samet JM, Hunt WC, Lerchen ML, et al. Delay in seeking
care for cancer symptoms: a population-based study of
elderly New Mexicans. J Natl Cancer Inst. 1988;80:432–
438.

73. Fitzgibbons PL, Page DL, Weaver D, et al. Prognostic
factors in breast cancer. College of American Pathologists
Consensus Statement 1999. Arch Pathol Lab Med. 2000;
124:966–978.

74. McCarty KS, Silva JS, Cox EB, Leight GS, Wells SA. Rela-
tionship of age and menopausal status to estrogen recep-
tor content in primary carcinoma of the breast. Ann Surg.
1983;197:123–127.

75. Clark GM, Osborne CK, McGuire WL. Correlations
between estrogen receptor, progesterone receptor, and
patient characteristics in human breast cancer. J Clin
Oncol. 1984;2:1102–1109.

76. Diab SG, Elledge RM, Clark GM. Tumor characteristics
and clinical outcome of elderly women with breast cancer.
J Natl Cancer Inst. 2000;92:550–556.

77. Kallioniemi OP, Holli K, Visakorpi T, et al. Association of
c-erbB-2 protein over-expression with high rate of cell
proliferation, increased risk of visceral metastatic and
poor long-term survival in breast cancer. Int J Cancer.
1991;49:650–655.

33. Breast Cancer 411



412 A. Partridge and E. Winer

78. Gentili C, Sanfilippo O, Silvestrini R. Cell proliferation
and its relationship to clinical features and relapse in
breast cancers. Cancer. 1981;48:974–979.

79. Owens MA, Beardslee S, Wenger CR, et al. DNA ploidy
and S-phase fraction by flow cytometry in a large breast
cancer data base. Proc Am Assoc Cancer Res. 1990;31:
184.

80. Lyman GH, Lyman S, Balducci L, et al. Age and the risk
of breast cancer recurrence. Cancer Control. 1996;3:421–
427.

81. Fisher CJ, Egan MK, Smith P, Wicks K, Millis RR,
Fentiman IS. Histopathology of breast cancer in relation
to age. Br J Cancer. 1997;75:593–596.

82. Schaefer G, Rosen PP, Lesser ML, et al. Breast carcinoma
in the elderly woman: pathology prognosis, and survival.
Pathol Annu. 1984;19:195–219.

83. Schwab R, Walters CA, Weksler ME. Host defense mech-
anisms and aging. Semin Oncol. 1989;16:20–27.

84. Hartmann LC, Schaid DJ, Woods JE, et al. Efficacy of
bilateral prophylactic mastectomy in women with a family
history of breast cancer. N Engl J Med. 1999;340:77–84.

85. Schrag D, Kuntz KM, Garber JE, Weeks JC. Decision
analysis—effects of prophylactic mastectomy and
oophorectomy on life expectancy among women with
BRCA1 or BRCA2 mutations. N Engl J Med. 1997;336:
1465–1471.

86. Fisher B, Costantino JP, Wickerham DL, Redmond CK,
et al. Tamoxifen for the prevention of breast cancer:
report of the National Surgical Adjuvant Breast and
Bowel Project P-1 Study. J Natl Cancer Inst. 1998;90:1371–
1388.

87. Gail MH, Costantino JP, Bryant J, Croyle R, et al. Weigh-
ing the risks and benefits of tamoxifen treatment for pre-
venting breast cancer. J Natl Cancer Inst. 1999;91:1829–
1846.

88. Kelloff GJ, Lubet RA, Lieberman R, et al. Aromatase
inhibitors as potential cancer chemopreventive. Cancer
Epidemiol Biomarkers Prev. 1998;7:65–78.

89. Jordan VC. Estrogen receptor as a target for the preven-
tion of breast cancer. J Lab Clin Med. 1999;133:408–
414.

90. Kelloff GJ. Perspectives on cancer chemoprevention
research and drug development. Adv Cancer Res. 2000;
78:199–334.

91. Fuchs-Young R, Glasebrook AL, Short LL, et al.
Raloxifene is a tissue-selective agonist/antagonist that
functions through the estrogen receptor. Ann NY Acad
Sci. 1995;761:355–360.

92. Cummings SR, Eckert S, Krueger KA, et al. The effect of
raloxifene on risk of breast cancer in postmenopausal
women—results from the MORE randomized trial.
JAMA. 1999;281:2189–2197.

93. Haynes B, Dowsett M. Clinical pharmacology of selective
estrogen receptor modulators. Drugs Aging. 1999;14:323–
336.

94. Fish EB, Chapman JA, Link MA. Competing causes of
death for primary breast cancer. Ann Surg Oncol. 1998;5:
368–375.

95. US Department of Health and Human Services. Health
United States 1996–7 and injury chartbook; 1997. DHHS

Publication No. 97–1232. National Center for Health 
Statistics. Hyattsville, Maryland: 1997.

96. Mueller CB, Ames F, Anderson GD. Breast cancer in 3558
women: age as a significant determinant in the rate of
dying and causes of death. Surgery. 1978;83:123–132.

97. Manton KG, Wrigley JM, Cohen HJ, et al. Cancer mortal-
ity, aging, and patterns of comorbidity in the United States:
1968 to 1986. J Gerontol. 1991;46(4):S225–S234.

98. Santoriano WA, Ragheb NE, Dupuis MA. Comorbidity 
in older women with breast cancer: an epidemiologic
approach. In: Yancik R, Yates J, eds. Cancer in the Elderly:
Approaches to Elderly Detection and Treatment. New
York: Springer; 1989:71.

99. Satariano WA. Comorbidity and functional status in older
women with breast cancer: implications for screening,
treatment, and prognosis. J Gerontol. 1992;47:24–31.

100. Satariano WA, Ragland DR. The effect of comorbidity on
3-year survival of women with primary breast cancer. Ann
Intern Med. 1994;120:104–110.

101. Kimmick GG, Muss HB. Breast cancer in special popula-
tions. In: Harris JR, ed. Diseases of the Breast. Philadel-
phia: Lippincott Williams & Wilkins; 2000:945–954.

102. Winchester DJ, Menck HR,Winchester DP. National treat-
ment trends for ductal carcinoma in situ of the breast.
Arch Surg. 1997;132:660–665.

103. Ernster VL, Barclay J, Kerlikowske K, Grady D,
Henderson C. Incidence of and treatment for ductal car-
cinoma in situ of the breast. JAMA. 1996;275:913–918.

104. Silverstein MJ, Gamagami P, Colburn WJ. Coordinated
biopsy team: surgical, pathologic and radiologic issues. In:
Silverstein MJ, ed. Ductal Carcinoma In Situ of the Breast.
Baltimore: Williams & Wilkins; 1997:333–342.

105. Morrow M, Schnitt SJ, Harris JR. Ductal carcinoma in situ
and microinvasive disease. In: Harris JR, ed. Diseases of
the Breast. Philadelphia: Lippincott Williams & Wilkins;
2000:383–401.

106. Fisher B, Dignam J, Wolmark N, et al. Lumpectomy and
radiation therapy for the treatment of intraductal breast
cancer: findings from National Surgical Adjuvant Breast
and Bowel Project B-17. J Clin Oncol. 1998;16:441–452.

107. Fisher B, Dignam J, Wolmark N, et al. Tamoxifen in 
treatment of intraductal breast cancer: National Surgical
Adjuvant Breast and Bowel Project B-24 randomized 
controlled trial. Lancet. 1999;353:1993–2000.

108. Van Zee KJ, Liberman L, Samli B, Tran KN, et al. Long-
term follow-up of women with ductal carcinoma in situ
treated with breast-conserving surgery: the effect of age.
Cancer. 1999;86:1757–1767.

109. Vincini FA, Kestin LL, Goldstein NS, et al. Impact of
young age on outcome in patients with ductal carcinoma-
in-situ treated with breast-conserving therapy. J Clin
Oncol. 2000;18:296–306.

110. Silverstein MJ, Lagios MD, Groshen S, et al. The influence
of margin width on local control of ductal carcinoma in
situ of the breast [see comments]. N Engl J Med. 1999;340:
1455–1461.

111. Veronesi U, Saccozzi R, Del Vecchio M, et al. Comparing
radical mastectomy with quadrantectomy, axillary dissec-
tion, and radiotherapy in patients with small cancers of the
breast. N Engl J Med. 1981;305:6–11.



112. Sarrazin D, Le M, Rouesse J, et al. Conservative treatment
versus mastectomy in breast cancer tumors with macro-
scopic diameter of 20 millimeters or less. The experience
of the Institut Gustave-Roussy. Cancer. 1984;53:1209–
1213.

113. Veronesi U, Banfi A, Del Vecchio M, et al. Comparison of
Halsted mastectomy with quadrantectomy, axillary dissec-
tion, and radiotherapy in early breast cancer. Eur J Cancer
Clin Oncol. 1986;22:1085–1089.

114. Fisher B, Redmond C, Poisson R, et al. Eight year results
of a randomized clinical trial comparing total mastectomy
and lumpectomy with or without irradiation in the treat-
ment of breast cancer. N Engl J Med. 1989;320:822–828.

115. NIH Consensus Conference. Treatment of early-stage
breast cancer. JAMA. 1991;265:391–395.

116. NIH Consensus Conference Statement on Adjuvant
Therapy for Breast Cancer. From the NIH Consensus
Development Conference on Adjuvant Therapy for Breast
Cancer. Bethesda, MD: National Institutes of Health;
2000.

117. Merchant TE, McCormick B, Yahalom J, Borgen P. The
influence of older age on breast cancer treatment decisions
and outcome [see comments]. Int J Radiat Oncol Biol
Phys. 1996;34:565–570.

118. Hunt KE, Fry DE, Bland KI. Breast carcinoma in the
elderly patient: an assessment of operative risk, morbidity
and mortality. Am J Surg. 1980;140:339–342.

119. Amsterdam E, Birkenfeld S, Gilad A, et al. Surgery for car-
cinoma of the breast in women over 70 years of age. J Surg
Oncol. 1987;35:180–183.

120. Svastics E, Sulyok Z, Besznyak I. Treatment of breast
cancer in women older than 70 years. J Surg Oncol. 1989;
41:19–21.

121. Schain W, Edwards BK, Gorrell CR, et al. Psychosocial
and physical outcomes of primary breast cancer therapy:
mastectomy vs. excisional biopsy and irradiation. Breast
Cancer Res Treat. 1983;3:377–382.

122. de Haes JC, van Oostrom MA, Welvaart K. The effect of
radical and conserving surgery on the quality of life of
early breast cancer patients. Eur J Surg Oncol. 1986;12:
337–342.

123. Lasry JC, Margolese RG, Poisson R, et al. Depression 
and body image following mastectomy and lumpectomy.
J Chron Dis. 1987;40:529–534.

124. Kemeny MM, Wellisch DK, Schain WS. Psychosocial
outcome in a randomized surgical trial for treatment of
primary breast cancer. Cancer. 1988;62:1231–1237.

125. Sandison AJ, Gold DM, Wright P, Jones PA. Breast con-
servation or mastectomy: treatment choice of women aged
70 years and older. Br J Surg. 1996;83:994–996.

126. Martelli G, De Palo G. Breast cancer in elderly women 
(> or = 70 years):which treatment? Tumori. 1999;85:421–424.

127. Vinokur AD, Threatt BA, Vinokur-Kaplan, et al. The
process of recovery from breast cancer for younger and
older patients: changes during the first year. Cancer. 1990;
65:1242–1254.

128. Veronesi U, Luini A, Del Vecchio M, et al. Radiotherapy
after breast-preserving surgery in women with localized
cancer of the breast [see comments]. N Engl J Med. 1993;
328:1587–1591.

129. Nemoto T, Patel JK, Rosner D, et al. Factors affecting
recurrence in lumpectomy without irradiation for breast
cancer. Cancer. 1991;67:2079–2082.

130. Reed MW, Morrison JM. Wide local excision as the sole
primary treatment in elderly patients with carcinoma of
the breast. Br J Surg. 1989;76:898–900.

131. Kantorowitz DA, Poulter CA, Sischy B, et al. Treatment 
of breast cancer among elderly women with segmental
mastectomy or segmental mastectomy plus postoperative
radiotherapy. Int J Radiat Oncol Biol Phys. 1988;15:263–
270.

132. De Csepel J, Tartter PI, Gajdos C. When not to give radi-
ation therapy after breast-conserving surgery for breast
cancer. J Surg Oncol. 2000;74:273–277.

133. Wyckoff J, Greenberg H, Sanderson R, et al. Breast irra-
diation in the older woman: a toxicity study. J Am Geriatr
Soc. 1994;42:150–152.

134. Fisher B, Redmond C, Fisher ER, et al. Ten-year results of
a randomized clinical trial comparing radical mastectomy
and total mastectomy with or without radiation. N Engl J
Med. 1985;312:674–681.

135. Kissin MW, Querci della Rovere G, Easton D, Westbury
G. Risk of lymphoedema following the treatment of breast
cancer. Br J Surg. 1986;73:580–584.

136. Ivens D, Hoe AL, Podd TJ, et al. Assessment of morbidity
from complete axillary dissection. Br J Cancer. 1992;66:
136–138.

137. Giuliano AE, Jones RC, Brennan M, Statman R. Sentinel
lymphadenectomy in breast cancer. J Clin Oncol. 1997;
15:2345–2350.

138. Pezner RD, Patterson MP, Hill LR, et al. Arm lymphedema
in patients treated conservatively for breast cancer: rela-
tionship to patient age and axillary node dissection tech-
nique. Int J Radiat Oncol Biol Phys. 1986;12:2079–2083.

139. Delouche G, Bachelot F, Premont M, Kurtz JM. Conser-
vation treatment of early breast cancer: long term results
and complications. Int J Radiat Oncol Biol Phys. 1987;13:
29–34.

140. Warmuth MA, Bowen G, Prosnitz LR, et al. Complications
of axillary lymph node dissection for carcinoma of the
breast: a report based on a patient survey. Cancer. 1998;
83:1362–1368.

141. Krag D, Weaver D, Ashikaga T, et al. The sentinel node in
breast cancer—a multicenter validation study [see com-
ments]. N Engl J Med. 1998;339:941–946.

142. Hsueh EC, Hansen N, Giuliano AE. Intraoperative lym-
phatic mapping and sentinel lymph node dissection in
breast cancer. CA Cancer J Clin. 2000;50:279–291.

143. Giuliano AE, Kirgan DM, Guenther JM, Morton DL.
Lymphatic mapping and sentinel lymphadenectomy for
breast cancer [see comments]. Ann Surg. 1994;220:391–
398; discussion 398–401.

144. Morrow M, Harris JR. Primary treatment of invasive
breast cancer. In: Harris JR, ed. Diseases of the Breast.
Philadelphia: Lippincott Williams & Wilkins; 2000:
515–560.

145. DiFronzo LA, Hansen NM, Stern SL, Brennan MB,
Giuliano AE. Does sentinel lymphadenectomy improve
staging and alter therapy in elderly women with breast
cancer? Ann Surg Oncol. 2000;7:406–410.

33. Breast Cancer 413



414 A. Partridge and E. Winer

146. Wazer DE, Erban JK, Robert NJ, et al. Breast conserva-
tion in elderly women for clinically negative axillary lymph
nodes without axillary dissection. Cancer. 1994;74:878–
883.

147. Feigelson BJ, Acosta JA, Feigelson HS, Findley A,
Saunders EL. T1 breast carcinoma in women 70 years of
age and older may not require axillary node dissection.
Am J Surg. 1996;172:487–490.

148. Naslund E, Fernstad R, Ekman S, et al. Breast cancer in
women over 75 years: is axillary dissection always neces-
sary? Eur J Surg. 1996;162:867–871.

149. Recht A, Pierce SM,Abner A, et al. Regional nodal failure
after conservative surgery and radiotherapy for early stage
breast carcinoma. J Clin Oncol. 1991;74:878–883.

150. Preece PE, Wood RA, Mackie CR, Cuschieri A. Tamox-
ifen as initial sole treatment of localised breast cancer in
elderly women: a pilot study. Br Med J (Clin Res Ed). 1982;
284:869–870.

151. Bradbeer JW, Kyngdon J. Primary treatment of breast
cancer in elderly women with tamoxifen. Clin Oncol. 1983;
9:31–34.

152. Allan SG, Rodger A, Smyth JF, Leonard RC, Chetty U,
Forrest AP. Tamoxifen as primary treatment of breast
cancer in elderly or frail patients: a practical management.
Br Med J (Clin Res Ed). 1985;290:358.

153. Bates T, Riley DL, Houghton J, Fallowfield L, Baum 
M. Breast cancer in elderly women: a Cancer Research
Campaign trial comparing treatment with tamoxifen and
optimal surgery with tamoxifen alone. The Elderly Breast
Cancer Working Party. Br J Surg. 1991;78:591–594.

154. Robertson JF, Todd JH, Ellis IO, Elston CW, Blamey RW.
Comparison of mastectomy with tamoxifen for treating
elderly patients with operable breast cancer. Br Med J.
1988;297:511–514.

155. Gazet JC, Markopoulos C, Ford HT, Coombes RC, Bland
JM, Dixon RC. Prospective randomised trial of tamoxifen
versus surgery in elderly patients with breast cancer.
Lancet. 1988;1:679–681.

156. Margolese RG, Foster RS Jr. Tamoxifen as an alternative
to surgical resection for selected geriatric patients with
primary breast cancer. Arch Surg. 1989;124:548–550; dis-
cussion 550–551.

157. Horobin JM, Preece PE, Dewar JA, Wood RA, Cuschieri
A. Long-term follow-up of elderly patients with locore-
gional breast cancer treated with tamoxifen only. Br J
Surg. 1991;78:213–217.

158. Akhtar SS, Allan SG, Rodger A, Chetty UD, Smyth JF,
Leonard RC. A 10-year experience of tamoxifen as
primary treatment of breast cancer in 100 elderly and frail
patients. Eur J Surg Oncol. 1991:17:30–35.

159. Ciatto S, Bartoli D, Iossa A, Grazzini G, Cirillo A.
Response of primary breast cancer to tamoxifen alone in
elderly women. Tumori. 1991;77:328–330.

160. Gazet JC, Ford HT, Coombes RC, et al. Prospective ran-
domized trial of tamoxifen vs. surgery in elderly patients
with breast cancer. Eur J Surg Oncol. 1994;20:207–214.

161. Mustacchi G, Milani S, Pluchinotta A, De Matteis A,
Rubagotti A, Perrota A. Tamoxifen or surgery plus 
tamoxifen as primary treatment for elderly patients with
operable breast cancer: The G.R.E.T.A. Trail. Group for

Research on Endocrine Therapy in the Elderly. Anticancer
Res. 1994;14:2197–2200.

162. Ciatto S, Cirillo A, Confortini M, Cardillo CL. Tamoxifen
as primary treatment of breast cancer in elderly patients.
Neoplasma. 1996;43:43–45.

163. Rostom AY, Pradhan DG, White WF. Once weekly irra-
diation in breast cancer. Int J Radiat Oncol Biol Phys.
1987;13:551–555.

164. Maher M, Campana F, Mosseri V, et al. Breast cancer in
elderly women: a retrospective analysis of combined treat-
ment with tamoxifen and once-weekly irradiation [see
comments]. Int J Radiat Oncol Biol Phys. 1995;31:783–789.

165. Early Breast Cancer Trialists’ Collaborative Group.
Tamoxifen for early breast cancer: an overview of the 
randomized trials. Lancet. 1998;351:1451–1467.

166. Early Breast Cancer Trialists’ Collaborative Group. Poly-
chemotherapy for early breast cancer: an overview of the
randomised trials. Lancet. 1998;352:930–942.

167. Love RR. Tamoxifen therapy in primary breast cancer:
biology, efficacy, and side effects. J Clin Oncol. 1989;7:
803–815.

168. Jordan VC. Estrogen-receptor mediated direct and indi-
rect antitumor effects of tamoxifen. J Natl Cancer Inst.
1990;82:1662–1663.

169. Lerner LJ, Jordan VC. Development of antiestrogens and
their use in breast cancer: eighth Cain memorial award
lecture. Cancer Res. 1990;50:4177–4189.

170. Swedish Breast Cancer Cooperative Group. Randomized
trial of two versus five years of adjuvant tamoxifen for
postmenopausal early stage breast cancer. [see com-
ments]. J Natl Cancer Inst. 1996;88:1543–1549.

171. Current Trials Working Party of the Cancer Research
Campaign Breast Cancer Trials Group. Preliminary results
from the cancer research campaign trial evaluating tamox-
ifen during in women aged fifty years or older with breast
cancer. [see comments] [published erratum appears in J
Natl Cancer Inst. 1997;89(8):590]. J Natl Cancer Inst. 1996;
88:1834–1849.

172. Fisher B, Dignam J, Bryant J, et al. Five versus more than
five years of tamoxifen therapy for breast cancer patients
with negative lymph nodes and estrogen receptor-positive
tumors [see comments]. J Natl Cancer Inst. 1996;88:
1529–1542.

173. Stewart HJ, Forrest AP, Everington D, et al. Randomised
comparison of 5 years of adjuvant tamoxifen with contin-
uous therapy for operable breast cancer. The Scottish
Cancer Trials Breast Group. Br J Cancer. 1996;74:297–299.

174. Tormey DC, Gray R, Falkson HC. Postchemotherapy
adjuvant tamoxifen therapy beyond five years in patients
with lymph node-positive breast cancer. Eastern Coopera-
tive Oncology Group [see comments]. J Natl Cancer Inst.
1996;88:1828–1833.

175. Castiglione M, Gelber RD, Goldhirsch A. Adjuvant sys-
temic therapy for breast cancer in the elderly: competing
causes of mortality. International Breast Cancer Study
Group. J Clin Oncol. 1990;8:519–526.

176. Cummings FJ, Gray R,Tormey DC, et al. Adjuvant tamox-
ifen versus placebo in elderly women with node-positive
breast cancer: long-term follow-up and causes of death
[see comments]. J Clin Oncol. 1993;11:29–35.



177. Fisher B, Costantino J, Redmond C, et al. A randomized
clinical trial evaluating tamoxifen in the treatment of
patients with node-negative breast cancer who have 
estrogen-receptor-positive tumors. N Engl J Med. 1989;
320:479–484.

178. Love RR, Cameron L, Connell BL, Leventhal H.
Symptoms associated with tamoxifen treatment in post-
menopausal women. Arch Intern Med. 1991;151:1842–
1847.

179. McCarthy NJ, Swain SM. Update on adjuvant chemother-
apy for early breast cancer. Oncology. 2000;14:1267–1280.

180. Anonymous. Tamoxifen for early breast cancer: an
overview of the randomised trials. Early Breast Cancer
Trialists’ Collaborative Group [see comments]. Lancet.
1998;351:1451–1467.

181. Fisher B, Redmond C, Legault-Poisson S, et al. Postopera-
tive chemotherapy and tamoxifen compared with tamox-
ifen alone in the treatment of positive-node breast cancer
patients aged 50 years and older with tumors responsive
to tamoxifen: results from the National Surgical Adjuvant
Breast and Bowel Project B-16 [see comments]. J Clin
Oncol. 1990;8:1005–1018.

182. Goldhirsch A, Gelber RD. Adjuvant chemo-endocrine
therapy or endocrine therapy alone in postmenopausal
patients: Ludwig studies III and IV. In: Senn H, Goldhirsch
A, Gelber RD, et al. eds. Recent Results in Cancer
Research: Adjuvant Therapy of Primary Breast Cancer.
Berlin: Springer-Verlag; 1989:153–162.

183. Winer E, Partridge AH, Burstein HJ. Influences of 
treatment-related side effects and quality-of-life issues on
individual decision-making about adjuvant therapy:
chemotherapy and combined chemohormonal therapy.
NIH Consensus Development Conference on Adjuvant
Therapy for Breast Cancer. Bethesda, MD: National Insti-
tutes of Heath; 2000.

184. Menard S, Tagliabue E, Campiglio M, et al. Role of HER2
gene overexpression in breast carcinoma. J Cell Physiol.
2000;182:150–162.

185. Tripathy D. Overview of recent clinical studies of
trastuzumab alone or in combination with chemotherapy.
Biol Ther Breast Cancer. 2000;2:2–8.

186. Hudis C, Seidman A, Paton V, et al. Characterization of
cardiac dysfunction in the Herceptin (traztuzumab) clini-
cal trials. Breast Cancer Res Treat. 1998;50:12a [abstract
24].

187. Crivellari D, Bonetti M, Castiglione-Gertsch M, et al.
Burdens and benefits of adjuvant cyclophosphamide,
methotrexate, and fluorouracil and tamoxifen for elderly
patients with breast cancer: the International Breast
Cancer Study Group Trial VII. J Clin Oncol. 2000;18:
1412–1422.

188. Begg CB, Carbone PP. Clinical trials and drug toxicity in
the elderly: the experience of the Eastern Cooperative
Oncology Group. Cancer. 1983;52:1986–1992.

189. Giovanazzi-Bannon S, Rademaker A, Lai G, et al. Treat-
ment tolerance of elderly cancer patients entered onto
phase II clinical trials: an Illinois Cancer Center study. J
Clin Oncol. 1994;12:2447–2452.

190. Dees EC, O’Reilly S, Goodman SN, et al. A prospective
pharmacologic evaluation of age-related toxicity of adju-

vant chemotherapy in women with breast cancer. Cancer
Investig. 2000;18:521–529.

191. Goldhirsch A, Glick JH, Gelber RD, Senn HJ. Meeting
highlights: International Consensus Panel on the Treat-
ment of Primary Breast Cancer [see comments]. J Natl
Cancer Inst. 1998;90:1601–1608.

192. Extermann M, Balducci GH, Lyman H. What threshold for
adjuvant therapy in older breast cancer patients? Proc Am
Soc Clin Oncol. 1998;17:102a.

193. Coates A, Gebski V, Bishop JF, et al. Improving the quality
of life during chemotherapy for advanced breast cancer. A
comparison of intermittent and continuous treatment
strategies. N Engl J Med. 1987;317:1490–1495.

194. Tannock IF, Boyd NF, DeBoer G, et al. A randomized trial
of two dose levels of cyclophosphamide, methotrexate, and
fluorouracil chemotherapy for patients with metastatic
breast cancer [see comments]. J Clin Oncol. 1988;6:
1377–1387.

195. Baum M, Priestman T, West RR, et al. A comparison of
subjective responses in a trial comparing endocrine with
cytotoxic treatment in advanced carcinoma of the breast.
In: Mouridsen H, Palshof T, eds. Breast Cancer: Experi-
mental and Clinical Aspects. Oxford: Pergamon Press;
1980:223.

196. Buzdar A, Nabholtz JM, Robertson JF, et al. Anastrozole
(Arimidex®) versus tamoxifen as first-line therapy for
advanced breast cancer (abc) in postmenopausal (pm)
women: combined analysis from two identically designed
multicenter trials. Proc Am Soc Clin Oncol. 2000;19:154a
[abstract 609d].

197. Smith R, Sun Y, Garin A, et al. Femara® (letrozole)
showed significant improvement in efficacy over tamox-
ifen as first-line treatment in postmenopausal women 
with advanced breast cancer. Breast Cancer Res Treat.
2000;64:27 [abstract 8].

198. Taylor SGT, Gelman RS, Falkson G, Cummings FJ. Com-
bination chemotherapy compared to tamoxifen as initial
therapy for stage IV breast cancer in elderly women. Ann
Intern Med. 1986;104:455–461.

199. Rose C, Kamby C, Mouridsen HT, Andersson M,
et al. Combined endocrine treatment of elderly post-
menopausal patients with metastatic breast cancer.
A randomized trial of tamoxifen vs. tamoxifen +
aminoglutethimide and hydrocortisone and tamoxifen +
fluoxymesterone in women above 65 years of age. Breast
Cancer Res Treat. 2000;61:103–110.

200. Christman K, Muss HB, Case LD, Stanley V. Chemother-
apy of metastatic breast cancer in the elderly. The 
Piedmont Oncology Association experience. JAMA.
1992;268:57–62.

201. Chlebowski RT, Smalley RV, Weiner JM, Irwin LE,
Bartolucci AA, Bateman JR. Combination versus 
sequential single agent chemotherapy in advanced breast
cancer: associations with metastatic sites and long-term
survival. The Western Cancer Study Group and The
Southeastern Cancer Study Group. Br J Cancer. 1989;
59:227–230.

202. Joensuu H, Holli K, Heikkinen M, et al. Combination
chemotherapy versus single-agent therapy as first- and
second-line treatment in metastatic breast cancer: a

33. Breast Cancer 415



416 A. Partridge and E. Winer

prospective randomized trial. J Clin Oncol. 1998;16:
3720–3730.

203. Muss HB, Case LD, Richards Fd, et al. Interrupted versus
continuous chemotherapy in patients with metastatic
breast cancer. The Piedmont Oncology Association [see
comments]. N Engl J Med. 1991;325:1342–1348.

204. Gelman RS, Taylor SGT. Cyclophosphamide, methotrex-
ate, and 5-fluorouracil chemotherapy in women more than
65 years old with advanced breast cancer: the elimination
of age trends in toxicity by using doses based on creatinine
clearance. J Clin Oncol. 1984;2:1404–1413.

205. Kimmick GG, Fleming R, Muss HB, Balducci L. Cancer
chemotherapy in older adults. A tolerability perspective.
Drugs Aging. 1997;10:34–49.

206. Bajetta E, Biganzoli L, Carnaghi C, et al. Oral doxifluri-
dine plus levoleucovorin in elderly patients with advanced
breast cancer. Cancer. 1998;83:1136–1141.

207. Vogel C, O’Rourke M, Winer E, et al. Vinorelbine as 
first-line chemotherapy for advanced breast cancer in
women 60 years of age or older. Ann Oncol. 1999;10:
397–402.

208. Hortobagyi GN, Theriault RL, Porter L, et al. Efficacy of
pamidronate in reducing skeletal complications in patients
with breast cancer and lytic bone metastases. Protocol 19
Aredia Breast Cancer Study Group [see comments]. N
Engl J Med. 1996;335:1785–1791.

209. Lipton A, Theriault RL, Hortobagyi GN, et al.
Pamidronate prevents skeletal complications and is effec-
tive palliative treatment in women with breast carcinoma
and osteolytic bone metastases: long term follow-up of 
two randomized, placebo-controlled trials. Cancer. 2000;
88:1082–1090.

210. Hillner BE. The role of bisphosphonates in metastatic
breast cancer. Semin Radiat Oncol. 2000;10:250–253.

211. Ganz PA, Schag CC, Heinzich RL. The psychosocial
impact of cancer on the elderly. A comparison with
younger patients. J Am Geriatr Soc. 1985;33:429–435.

212. Ganz PA. Breast cancer in older women: quality-of-life
considerations. Cancer Control. 1994;1:372–379.

213. Compas BE, Stoll MF, Thomsen AH, Oppedisano G,
Epping-Jordan JE, Krag DN. Adjustment to breast cancer:
age-related differences in coping and emotional distress.
Breast Cancer Res Treat. 1999;54:195–203.

214. Wenzel LB, Fairclough DL, Brady MJ, et al. Age-
related differences in the quality of life of breast carci-
noma patients after treatment. Cancer. 1999;86:
1768–1774.

215. Kantor DE, Houldin A. Breast cancer in older women:
treatment, psychosocial effects, interventions, and out-
comes. J Gerontol Nurs. 1999;25:19–25; quiz 54–55.

216. Greenfield S, Blanco DM, Elashoff RM, Ganz PA. Pat-
terns of care related to age of breast cancer patients.
JAMA. 1987;257:2766–2770.

217. Samet J, Hunt WC, Key C, Humble CG, Goodwin JS.
Choice of cancer therapy varies with age of patient.
JAMA. 1986;255:3385–3390.

218. Chu J, Diehr P, Feigl P, et al. The effect of age on the 
care of women with breast cancer in community hospitals.
J Gerontol. 1987;42:185–190.

219. Silliman RA, Guadagnoli E, Weitberg AB, Mor V. Age as
a predictor of diagnostic and initial treatment intensity in
newly diagnosed breast cancer patients. J Gerontol. 1989;
44:M46–M50.

220. Farrow DC, Hunt WC, Samet JM. Geographic variation in
the treatment of localized breast cancer [see comments].
N Engl J Med. 1992;326:1097–1101.

221. Nattinger AB, Gottlieb MS, Veum J, Yahnke D, Goodwin
JS. Geographic variation in the use of breast-conserving
treatment for breast cancer [see comments]. N Engl J Med.
1992;326:1102–1107.

222. Newcomb PA, Carbone PP. Cancer treatment and age:
patient perspectives. J Natl Cancer Inst. 1993;85:1580–
1584.

223. Samet JM, Hunt WC, Farrow DC. Determinants of 
receiving breast-conserving surgery. The Surveillance,
Epidemiology, and End Results Program, 1983–1986.
Cancer. 1994;73:2344–2351.

224. Du X, Freeman JL, Freeman DH, Syblik DA, Goodwin JS.
Temporal and regional variation in the use of breast-
conserving surgery and radiotherapy for older women
with early-stage breast cancer from 1983 to 1995. J Geron-
tol A Biol Sci Med Sci. 1999;54:M474–M478.

225. Mandelblatt JS, Hadley J, Kerner JF, et al. Patterns of
breast carcinoma treatment in older women: patient 
preference and clinical and physical influences. Cancer.
2000;89:561–573.

226. Lash TL, Silliman RA, Guadagnoli E, Mor V. The effect of
less than definitive care on breast carcinoma recurrence
and mortality. Cancer. 2000;89:1739–1747.

227. Mor V, Masterson-Allen S, Goldberg RJ, Cummings FJ,
Glicksman AS, Fretwell MD. Relationship between age at
diagnosis and treatments received by cancer patients. J Am
Geriatr Soc. 1985;33:585–589.

228. Fetting JH, Comstock GW, Eby S, et al. The effect of aging
on the utilization of chemotherapy for metastatic breast
cancer: a population-based study. Cancer Investig. 1997;15:
199–203.

229. Goodwin JS, Samet JM. Care received by older women
diagnosed with breast cancer. Cancer Control. 1994;1:
313–319.

230. Benson ABD, Pregler JP, Bean JA, Rademaker AW, Eshler
B, Anderson K. Oncologists’ reluctance to accrue patients
onto clinical trials: an Illinois Cancer Center study [see
comments]. J Clin Oncol. 1991;19:2067–2075.

231. Kemeny M, Muss HB, Kornblith AB, Peterson B, Wheeler
J, Cohen HJ. Barriers to participation of older women with
breast cancer in clinical trials. Proc Am Soc Clin Oncol.
2000;19:602a (abstract 2371).

232. American Joint Committee on Cancer. In: Beahrs OH
HD, Hutter RVP, et al., eds. Manual for Staging of Cancer,
4th Ed. Philadelphia: Lippincott; 1992:149–154.

233. Fisher B, Slack N, Katrych D, Wolmark N. Ten year follow-
up results of patients with carcinoma of the breast in a 
co-operative clinical trial evaluating surgical adjuvant
chemotherapy. Surg Gynecol Obstet. 1975;140:528–534.

234. Valagussa P, Bonadonna G,Veronesi U. Patterns of relapse
and survival following radical mastectomy. Analysis of 716
consecutive patients. Cancer. 1978;41:1170–1178.



34
Colon Cancer and Other Gastrointestinal
Malignancies
Peter C. Enzinger and Robert J. Mayer

cell reserves, have an increased likelihood of develop-
ing myelosuppression and mucositis following radiation
therapy.6

It appears that older patients generally tolerate
chemotherapy as well as their younger counterparts.7,8

With increasing age, however, the metabolism of cyto-
toxic drugs and the ability of normal cells to recover from
damage caused by these drugs are diminished. Glomeru-
lar filtration rate is known to decline with increasing age,
tending to reduce the excretion of certain chemotherapy
agents. Hepatic function may also be impaired in older
patients through decreased hepatic blood flow and a
decline in the intracellular activity of P-450 cytochrome
enzymes. Also, the elderly are more likely to require
additional medications that can compromise hepatic
functions. Many antitumor drugs are susceptible to these
changes in hepatic metabolism. Older patients gene-
rally have decreased total body water and albumin 
levels, leading to increased free drug concentrations.
Hematopoietic stem cell reserves are often compromised
and lead to increased neutropenia, anemia, and fatigue.
Anemia, in turn, may increase the free drug concentra-
tion of certain antitumor agents that are heavily bound
to red blood cells. Decreased mucosal stem cell reserves
in the elderly may lead to increased mucositis and 
diarrhea.9

Colorectal Cancer

Colorectal cancer is the third leading cause of cancer
death in the world, after lung and gastric cancer.10 Its
highest incidence is in developed countries. In the United
States, 98,200 cases of colon cancer and 37,200 cases of
rectal cancer were diagnosed in 2001, leading to 48,100
and 8600 deaths, respectively.1 Colorectal cancer has
become the second leading cause of cancer-related death
in the United States. At the time of diagnosis, approxi-
mately 40% of patients with colorectal cancer have 

In the year 2001, it was anticipated that 235,700 new cases
of digestive tract cancer would be diagnosed in the
United States,1 accounting for just under one-fifth (19%)
of all new cancers. The majority of these new gastroin-
testinal malignancies were colorectal cancers (57%), fol-
lowed by pancreas (12%), stomach (9%), liver (7%), and
esophagus (6%) cancers.1 Digestive tract cancers tend to
be highly aggressive tumors. Nearly one-quarter (24%)
of all cancer deaths in the United States are caused by
these malignancies.1 Fortunately, diagnosis and treatment
of these cancers is improving, and small but statistically
significant improvements in survival have been docu-
mented for most digestive tract cancers during the past
three decades.1

Age is clearly a risk factor for gastrointestinal malig-
nancies. The majority (>65%) of these cancers occur in
patients older than age 65 years (Fig. 34.1).2,3 The inci-
dence increases by 14- to 42 fold between the fourth and
eighth decades of life. Survival is also reduced with
increasing age. In a European study, 5 year survival rates
for 170,000 elderly patients (65–99 years old) with col-
orectal, stomach, and pancreas cancer were obtained 
(Fig. 34.2).4 Survival in these malignancies was 25% to
33% less in persons older than 80 years of age when com-
pared to those younger than 70 years. Coexisting illnesses
almost certainly contributed to this poorer outcome.

Although advanced age in itself is not a substantial risk
factor for treatment-related morbidity and mortality, it is
generally associated with a progressive decline in func-
tional reserve of multiple organ systems and may reduce
the tolerance of normal tissues to treatment complica-
tions.5 Elderly patients often suffer from partial loss of
organ function secondary to atherosclerosis, emphysema,
diabetes, and other comorbidities. Further loss of tissue
function from treatment-related stresses may lead to
organ failure. Patients with multiple medical problems
have a higher surgical complication rate and require
more time to recover from their operations. Older pa-
tients, with decreased bone marrow and epithelial stem
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localized disease, 40% have lymph node involvement,
and 20% have distant metastases.3 The majority of colo-
rectal cancers arise in the distal colon; however, a slight
increase in the incidence of proximal colorectal cancer
has been documented in the last decades.11

The probability of developing colorectal cancer in-
creases from 0.05% in the first four decades of life to 
3% to 4% in the sixth and seventh decades.1 In women
over 80 years of age, mortality from colorectal cancer sig-
nificantly exceeds that of breast cancer and is nearly
equal to that of lung cancer.1 The mortality data vary

slightly in different countries. For instance, in the 
Netherlands, colorectal carcinoma has become the most
common cancer in women and the second most common
cancer (after prostate) in men aged 85 to 94 years.12

Older patients tend to have a higher frequency of right-
sided colon cancers than do younger patients.13,14 They
generally present at diagnosis with the same percentages
of localized and advanced disease as their younger 
counterparts.2 Some studies, however, suggest that pa-
tients older than 80 years have earlier-stage disease 
than younger patients11 and tend to have higher rates 

Figure 34.1. Age-specific incidence of gastrointesti-
nal malignancies (per 100,000) in the United States.
(From Ries et al.,3 with permission.)

Figure 34.2. Age-specific 5-year survival (%)
for 170,000 elderly patients with gastrointesti-
nal malignancies from the EUROCARE II
Project. (From Vercelli et al.,4 with permission.)



of obstruction and perforation.13 This, in turn, results in a
higher likelihood of acute presentations, leading to a
higher perioperative mortality rate in this older age
group.15,16 This trend is also suggested in a French series
of 1734 patients (including 163 patients older than 80
years), in which 5-year survival was 35% for patients
older than 80 years versus 46% for younger patients 
(p < 0.05).17 However, this difference in survival no
longer was significant if noncancer deaths were excluded
from this series.

Comorbid conditions can have a significant impact 
on the outcome of older patients with colorectal cancer.
In a population-based analysis, the National Institute 
on Aging stratified patients, listed in the surveillance,
epidemiology, and end results (SEER) tumor registry,
into three cohorts: 55 to 64 years, 65 to 74 years, and 75
years and over.18 The number of comorbid conditions,
such as hypertension, heart disease, and chronic obstruc-
tive pulmonary disease, was found to increase with age
and was significant in predicting early mortality (p =
0.0007) in older patients.

Risk Factors

Approximately 75% of patients with colorectal cancer
lack clearly defined risk factors for their disease.19 Of the
remaining patients, 15% to 20% have a history of inflam-
matory bowel disease or first-degree relatives with either
colorectal cancer20 or adenomatous polyps.21 Patients
with hereditary autosomal dominant colorectal cancer
syndromes are rare. The two most common syndromes,
hereditary nonpolyposis colorectal cancer (HNPCC) 
and familial adenomatosis polyposis (FAP), account for
only 5% and 1% of all colorectal cancers, respectively.22–24

These hereditary syndromes are even less important in
the elderly, because 90% of persons with FAP and 68%
to 75% of individuals with HNPCC are diagnosed before
the age of 65 years.23,24

Other factors that have been suggested to increase 
the risk of colorectal cancer include physical inactivity,

obesity, consumption of red meat or alcohol, tobacco use,
and diets low in fruits and vegetables.25 Contrary to prior
beliefs, the consumption of coffee and tea or a diet low
in fiber do not appear to increase risk.26,27

Prevention and Surveillance

Colon cancers are thought to develop from normal
colonic epithelial cells through a series of pathologic
changes that involve mutation or deletion of critical
genes.28 As these sequential genetic events occur, the
epithelium first hyperproliferates and forms aberrant
crypt foci.29 Adenomatous polyps eventually develop in
these areas of hyperproliferation. These premalignant
lesions may become progressively larger and atypical
until cancer evolves, usually within a period of 5 to 10
years.30 Approximately one in three persons have an 
adenomatous polyp in their colon by the age of 50. By
age 70, the incidence increases to approxiamtely 50%.31

Chemoprevention

Various dietary factors, supplements, and drugs have
been proposed as chemopreventative agents for colorec-
tal neoplasia (Table 34.1). Of these, aspirin and other
nonsteroidal anti-inflammatory drugs (NSAIDs) are the
most widely studied and appear to show the most 
conclusive benefit. These drugs are thought to induce
apoptosis in abnormal colonic epithelial cells by
cyclooxygenase-dependent and cyclooxygenase-
independent mechanisms. The process by which
cyclooxygenases increase apoptosis is unclear. Cyclooxy-
genase-independent pathways may inhibit the activation
of nuclear factor-kB (NF-kB) or may interfere with the
binding of peroxisome proliferator-activated receptor-d
(PPARd) to DNA.32,33 Cyclooxygenases may also act as
angiogenesis inhibitors.34

Cycloxygenase-2 is elevated in 90% of sporadic colon
cancers and in 40% of colonic adenomas, but is found at
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Table 34.1. Chemoprevention trials of colorectal cancer.

Agent and author Study design Endpoint No. of patients Relative risk

Aspirin
Thun et al.39 Prospective cohort Death from colon cancer 666,424 0.77–0.73
Giovannucci et al.40 Prospective cohort Colon cancer 47,900 0.68
Giovannucci et al.41 Prospective cohort Colorectal cancer 89,446 0.56

Folate
Giovannucci et al.47 Prospective cohort Colon cancer 88,756 0.25

Calcium
Baron et al.50 Randomized, placebo controlled Colorectal adenomas 913 0.85

Estrogens
Calle et al.53 Prospective cohort Death from colon cancer 422,373 0.71
Grodstein et al.54 Prospective cohort Colorectal cancer 59,002 0.65
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normal levels in the unaltered colonic epithelium.35

Inhibition of this enzyme can significantly reduce the
number of colonic polyps in animal models36 as well as in
patients with hereditary polyposis syndromes.37,38

In the general population, multiple prospective cohort
studies (but not randomized controlled trials or RCTs)
have demonstrated that aspirin use reduces the risk of
colon cancer. In the Cancer Prevention Study II, death
rates from colon cancer decreased with increasing aspirin
use.39 Persons who used aspirin 16 or more times per
month had the lowest risk of colorectal cancer death. In
the Health Professionals Follow-Up Study, 25% of
persons used aspirin more than twice per week.40 In this
group, the relative risk of colorectal cancer was only 0.68
compared to nonaspirin users. If regular aspirin use per-
sisted for at least 6 years, this relative risk fell even
further to 0.35. Moreover, in the group of patients who
underwent regular screening sigmoidoscopies, regular
aspirin use also reduced the development of distal col-
orectal adenomas (relative risk, 0.72). In the Nurses’
Health Study, regular aspirin use two or more times per
week for 20 years lowered the relative risk of colorectal
cancer to 0.56. However, little or no reduction in risk was
noted during the first 9 years of follow-up.41

Other anti-inflammatory drugs (NSAIDs) are also 
likely to reduce the risk of colorectal cancer in the
general population; prospective studies examining this
issue have not been completed. Recently, however, a
large retrospective analysis of Medicaid patients who
filled prescriptions for nonaspirin NSAIDs suggested that
individuals who used these drugs for at least 2 of the past
5 years had a relative risk of colorectal cancer of 0.49.42

In this study, the protective effect appeared to be most
pronounced for right-sided colon lesions.

Fruits and vegetables, rich in folate and other micro-
nutrients, are thought to lower the incidence of colorec-
tal adenomas and cancer.43,44 In fact, high intake of
dietary folate has been shown to reduce the number of
malignant and premalignant lesions in cohort and case-
control studies.45,46 In the Nurses’ Health Study, long-term
use (>15 years) of folate-containing multivitamins
reduced the relative risk of colorectal cancer to 0.25.47

Shorter periods (5–14 years) of folate supplementation
had less impact (relative risk, 0.80–0.83). No benefit was
noted when the duration of folate use was less than 5
years. These data suggest that folate may play a role in
the early pathogenesis of colorectal cancer, although ran-
domized trials are still needed.

There is also evidence that diets rich in red meat and
animal fat are associated with a higher incidence of col-
orectal adenomas and cancer.43 A fatty diet increases the
production of bile acids, which in turn may cause hyper-
proliferation of the colonic epithelium.48 Calcium, on the
other hand, can bind bile acids and may therefore reduce
the risk of colorectal cancer.49 In a recent randomized

double-blind placebo-controlled trial, patients with a
history of colorectal adenoma received 3g of calcium car-
bonate supplementation per day or a placebo. After only
1 year, the group allocated to calcium had a significant
reduction in the number of recurrent colorectal adeno-
mas compared to those patients who received placebo
[relative risk (RR), 0.73].50 The percentage of patients
who were found to have no further adenomas at the time
of follow-up colonoscopy increased from 62% to 69%
following calcium supplementation.

Estrogens may also reduce the risk of colorectal
cancer, but the exact mechanism of this effect is unclear.
It has been hypothesized that this hormone acts by
decreasing bile acid secretion or by a direct effect on the
colonic epithelium.51 Estrogens have been shown to
reduce the risk of colorectal adenomas and carcinomas
in multiple observational (non-RCT) studies.52 The
average risk reduction in these reports is approximately
20%. Similar benefits have been demonstrated in
prospective cohort trials. Thus, women who used estro-
gen replacement therapy in the Cancer Prevention Study
II had a significantly decreased risk of fatal colon cancer
(RR, 0.71).53 In the subgroup of active estrogen users, this
reduction in risk was even more pronounced (RR, 0.55).
Similar reductions in the incidence of colorectal cancer
with estrogen use were also reported in the Nurses’
Health Study.54

Vitamin supplementation with beta-carotene and vita-
mins A, C, D, or E does not appear to reduce the risk of
colon cancer. Multiple prospective cohort studies and
one randomized study have found no benefit for supple-
mentation with these vitamins in the prevention of 
colorectal neoplasia.47,55–57 Likewise, dietary fiber has not
been found to be protective for primary or secondary
prevention in various prospective cohort studies27 and in
several randomized trials.58,59

Screening

The rationale for surveillance screening of the colon and
rectum is straightforward. Sporadic colorectal cancers
typically evolve from adenomatous polyps over a 5- to
10-year period.30 If these polyps can be identified and
removed before they transform into a malignancy, the
risk of colorectal cancer can be reduced by 50% to
90%.60,61 Furthermore, if a colorectal cancer is discovered
at an early stage, prognosis is dramatically improved. For
a detailed discussion of screening for colorectal cancer,
the reader is directed to Chapter 32, Screening for
Cancer.

Diagnosis and Workup

Elderly patients tend to have similar symptoms at the
time of presentation as those of younger patients.62 Symp-



toms of occult bleeding, including fatigue, shortness of
breath, and even angina, are most common. Blood studies
in such patients may reveal a microcytic hypochromic
anemia, indicative of iron deficiency. Changes in bowel
habits or stool diameter are most characteristic of rectal
lesions. Rectal lesions and distal colonic lesions most
often present with frank bleeding. Tumors of the ascend-
ing colon may produce “mahogany stools,” in which
blood is admixed with feces. These right-sided lesions can
grow quite large and are sometimes palpable on physical
examination. Peritonitis or obstruction is indicative of
locally advanced disease.

Such symptoms are frequently attributed to hemor-
rhoidal bleeding, diverticulitis, inflammatory bowel
disease, or irritable bowel syndrome. Elderly patients
with bleeding or changes in bowel habits should always
be evaluated with colonoscopy. If a cancer or advanced
polyp is found, a routine workup should be initiated; this
includes a CT scan of the abdomen and pelvis, chest
radiograph, and routine blood work. A carcinoembryonic
antigen (CEA) level should also be measured before
resection. Although this test is not diagnostic and cannot
predict the resectability of colorectal cancer, elevated
levels are associated with a poorer prognosis and may be
an indication for postoperative therapy.63–66 Patients con-
sidered unresectable for reasons of metastatic disease
should undergo a confirmatory biopsy.

Patients with rectal cancers, in addition to undergoing
a standard diagnostic evaluation, should also be assessed
with endorectal ultrasound or magnetic resonance
imaging. These studies can differentiate between rela-
tively superficial tumors, which can often be treated with
local excision, and more advanced disease, which may
require radical srugery, excision of the anal sphincter,
and a permanent colostomy (i.e., abdominoperineal
resection).

Staging

Survival for patients with colorectal cancer is dependent
on the stage of disease. The true stage of a colorectal
cancer can only be determined by careful pathologic
examination of the resected specimen. For many years,

the Dukes’ staging system has been used to predict
outcome and to determine treatment for individual
patients (Table 34.2). Over the years, various modifica-
tions to this staging system have been made to improve
its prognostic value. Currently, the TNM staging system,
proposed by the American Joint Committee on Cancer,
is employed. Prognosis worsens with depth of tumor
invasion (T) and lymph node involvement (N); patients
with metastatic disease (M) have the shortest survival.

Treatment

Surgery: Colon Cancer

Cancers of the colon are typically resected with a hemi-
colectomy. In this procedure, the cancer is removed with
adjacent healthy bowel and mesentery, including blood
vessels and lymphatics. The operative mortality is low and
appears to decrease slightly (from 5.5% to 3.5%) when
the resection is performed at a hospital at which such pro-
cedures are performed more often.67 Such a high proce-
dure volume is also associated with a modest increase in
long-term survival, particularly for patients with stage II
and III disease (p < 0.001). In patients between 70 and 79
years of age, the operative mortality rate may be as low
as 2%;68 this may rise to 7% to 9% in patients of 80 years
or older.68,69 Patients undergoing palliative resections, due
to advanced disease, have higher mortality rates. In
patients 70 to 79 years of age, the mortality may be as
high as 21% and in octogenarians it may reach 38%.
Age-related mortality is also evident in a series of 
5586 patients from the Johns Hopkins Hospital in which
the perioperative mortality rate was 9.3% in patients 85
years and older but only 3.3% in patients aged 66 to 69
years.70

Surgery: Rectal Cancer

The standard surgical procedure for cancer of the rectum
is a radical resection with anastomosis. Most commonly,
a low anterior resection is performed. Increasingly,
colorectal surgeons are being trained to perform a total
mesorectal excision. This procedure maximizes the
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Table 34.2. American Joint Committee on Cancer (AJCC) and modified Dukes’ classification of colorectal cancer.

AJCC (TNM) Modified Dukes’ Pathologic description Approximate 5-year survival

I (T1N0 M0) A Cancer limited to mucosa and submucosa >90%
I (T2 N0 M0) B1 Cancer extends into muscularis 85%
II (T3-4 N0 M0) B2 Cancer extends into or through serosa 70%–85%
III (Any T N1-2 M0) C Cancer involves regional lymph nodes 30%–60%
IV (Any T Any N M1) D Distant metastases (i.e., liver, lung, etc.) 5%

TNM: T, depth of tumor invasion; N, lymph node involment; M, metastatic disease.
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volume of perirectal tissue removed and theoretically
removes perirectal tumor deposits that would otherwise
have remained in place.

Traditionally, rectal cancers close to the anal sphincter
have required an abdominoperimeal resection. In this
procedure, the anal sphincter is resected along with the
rectum and a permanent colostomy is created. Morbidity
is significant and includes urinary and male sexual dys-
function. For locally advanced disease, this procedure
remains the standard of care. However, for minimally
invasive, early-stage distal rectal cancers (T1–T2, stage I),
transanal sphincter-sparing surgery and abdominoper-
ineal resection appear to have similar local recurrence
(5%–15%) and long-term survival (80%–90%) rates.71–74

Patients with invasion of the muscularis propria or 
lymphovascular invasion benefit from postoperative
chemoradiation.74,75

Postoperative Chemotherapy: Colon Cancer

Randomized studies have repeatedly demonstrated the
value of 6 to 12 months of 5-fluorouracil-based (5-FU-
based) chemotherapy given prophylactically after the
resection of lymph node-positive (stage III/Dukes’ C)
colon cancer.66,76 Postoperative chemotherapy can reduce
the recurrence rate of colon cancer by 40% and mortal-
ity by 33%.66 In absolute terms, chemotherapy can
improve 5-year survival for lymph node-positive patients
from 45% to more than 60%.

Such a clear benefit for postoperative chemotherapy
has not been conclusively demonstrated in patients with
fully resected, muscle-invasive, lymph node-negative
(stage II/Dukes’ B2) colon cancer.77 In part, this is
because the 5-year survival for this group is so favorable
(75%–80%) that it is difficult to demonstrate a statisti-
cally significant improvement when chemotherapy is 
utilized without studying very large numbers of patients.
Certain adverse prognostic factors, however, such as 
clinical obstruction,77 perforation,77 elevated preopera-
tive plasma CEA levels,66 poorly differentiated histol-
ogy,66 invasion of or adhesion to adjacent organs,66

lymphatic invasion,78 and vascular invasion79 (Table 34.3)
increase the risk of recurrence substantially in this group.
Therefore, many experts recommend postoperative
chemotherapy to patients with these adverse prognostic
factors.

Current postoperative chemotherapy for high-risk
resected colon cancer is based on the combination of 
5-FU and leucovorin. Fluorouracil is an antimetabolite
that binds to the enzyme thymidylate synthase, thereby
depleting thymidine pools and inhibiting DNA synthe-
sis.80,81 Leucovorin (also known as folinic acid) stabilizes
the complex formed between 5-FU and thymidylate syn-
thase, prolonging inhibition of this enzyme by more than
20 fold.82

Older patients receive adjuvant chemotherapy less
often than their younger counterparts (Table 34.4).13,83

Although chemotherapy has become the standard of care
for high-risk resected colon cancer in the general popu-
lation, some controversy remains regarding the relative
benefit of this treatment in patients older than 70 years
of age. Recently, an intention-to-treat meta-analysis was
completed, pooling 3351 patients from seven randomized
trials.84 In these trials, patients with Dukes’ B2 or C (stage
II or III) colon cancer had been randomized to receive
surgery alone or surgery followed by 5-FU-based
chemotherapy. Patients were stratified by decade of life
(<50, 50–60, 60–70, >70), with 15% of patients older than
70 years of age. Treatment effect (i.e., overall survival 
and disease-free survival) and toxicity were essentially
the same for all age groups. It therefore appears that
postoperative chemotherapy in high-risk colon cancer is
as beneficial and tolerable in patients over age 70 years
as it is for younger patients.

Adjuvant Chemotherapy and Radiation
Therapy: Rectal Cancer

Chemoradiation after surgery reduces the local recur-
rence rate and increases disease-free survival in patients
with deeply invasive (T3–T4) or lymph node-positive
rectal cancer. In one study, 5-year disease-free survival

Table 34.3. Poor prognostic predictors following total surgical
resection of a colorectal cancer.

Tumor spread to regional lymph nodes
Tumor penetration through the bowel wall
Perforation
Obstruction
Poorly differentiated histology
Tumor adherence/invasion of adjacent organs
Lymphatic or vascular invasion
Preoperative elevation of CEA titer (>5.0ng/mL)
Aneuploidy
Specific chromosomal deletion (allelic loss)

Table 34.4. Use of chemotherapy for colorectal cancer by age.

Age, Node positive Metastatic

years n Treated, % n Treated, %

65–69 457 48 377 45
70–74 502 48 411 41
75–79 516 39 366 27
80–84 333 24 262 18
85+ 249 6 214 5

Source: From Sundararajan et al.,83 with permission.



increased from 46% to 70% in those patients who
received chemoradiation after their surgery.85 Similarly,
regional recurrences were reduced from 24% to 11%
with this approach. Radiation therapy is typically given
over 5 to 6 weeks. Fluorouracil-based chemotherapy may
be administered during this time either as a bolus86 or as
a continuous infusion.87 Additionally, at least 4 months of
5-FU based chemotherapy is generally given.

Chemoradiation for rectal cancer may also be admin-
sitered before surgery.88,89 Preoperative chemoradiation
is most often recommended if there is evidence by endo-
scopic ultrasound or magnetic resonance imaging of
lymph node involvement or deep invasion through the
rectal wall. If this approach is undertaken, patients
should still receive postoperative chemotherapy follow-
ing surgical resection. If imaging studies reveal superfi-
cial disease with no lymph node enlargement, surgery
would seem to be the preferred initial treatment because
patients with early-stage cancer do not require further
therapy.

There are few data to suggest that elderly patients
respond any differently to chemoradiotherapy than
younger patients. Older patients, however, do appear to
be at increased risk for radiation-related small bowel
damage.90 Therefore, particularly in this group, an effort
should be made to limit the amount of small bowel in the
radiation field.

Follow-Up

Prospective data have failed to show any survival benefit
for the use of surveillance CT scans, chest radiographs,
liver function tests, and fecal occult blood tests following
the resection of a colorectal cancer.91–93 However, a
careful history and thorough physical examination every
3 to 6 months is recommended for the first 3 years fol-
lowing resection and annually thereafter.94

The use of serial determinations of the plasma carci-
noembryonic antigen (CEA) level as an early indication
of clinically occult recurrent disease, although not uni-
versally accepted, has been recommended at 3-monthly
intervals for the first 3 postoperative years.94 Such a rec-
ommendation is based on evidence showing an elevated
CEA level to be the initial indication of disease in 60%
to 64% of cases and to be the most cost-effective
approach to detect potentially resectable disease.91,92,95

Patients should undergo a colonoscopy within 1 year
of the time of their diagnosis, with a goal of detecting
other polyps or cancer within the large bowel. The
purpose of this procedure is not to screen for recurrent
cancer at the suture line, because such anastomotic recur-
rences are exceedingly rare. Colonoscopy should be
repeated yearly so long as further polyps are discovered.
If no polyps are detected, the interval between future
examinations may be extended to every 3 to 5 years.94

Advanced Colorectal Cancer

Surgery: Advanced Colorectal Cancer

Patients with anatomically isolated tumor recurrences
may be candidates for an attempt at surgical resection,
particularly if several years have elapsed since the time
of the initial diagnosis. Five-year survival has been
reported in 25% to 39% of selected patients who under-
went the resection of liver or lung metastases.96,97 In 
a series from the Memorial Sloan-Kettering Cancer
Center, 128 patients 70 years of age or older underwent
liver resection for metastatic colorectal cancer between
1985 and 1994.98 Although these patients experienced a
4% perioperative mortality rate and a 42% complication
rate, their median survival was 40 months and 5-year 
survival rate was 35%. These older patients had a similar
outcome to 449 patients less than 70 years old who under-
went comparable liver resections during the same time
period. Similarly, studies have shown that appropriately
selected octogenarians can tolerate lung resections with
acceptable morbidity and mortality.99

Patients who did not initially receive postoperative 5-
FU-based chemotherapy for their resected colon cancer
should be considered for chemotherapy after complete
resection of their recurrence. In patients who have
received prior chemotherapy, the benefits of further
treatment after reresection are uncertain.97

The merits of hepatic arterial infusion chemotherapy
(delivered by an implanted abdominal pump) after resec-
tion of hepatic metastases from colorectal cancer have
been the source of debate. Such treatment clearly reduces
the likelihood of recurrence in the liver but does not
protect against extrahepatic recurrences and does not
appear to prolong survival.100,101

Chemotherapy: Advanced Colorectal Cancer

For many years, the standard treatment for advanced col-
orectal carcinoma has been the combination of 5-FU and
leucovorin, given either for 5 consecutive days monthly
or for 1 day per week. Small randomized studies have
shown such chemotherapy to prolong survival when com-
pared to best supportive care alone (11 versus 5 months;
p = 0.006) and to improve quality of life.102

SEER data from 1992 demonstrated that the usage 
of chemotherapy in patients with advanced colorectal
cancer falls with increasing age (see Table 34.4).83

Furthermore, elderly patients are underrepresented in
clinical trials. Although 72% of all advanced colorectal
cancer patients are 65 years or older (1992–1994 SEER
data), less than 50% of patients in clinical trials spon-
sored by the National Cancer Institute (United States)
were in this elderly age group.103,104
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The reasons for this disparity in treatment remain
unclear. In a review of major trials of advanced colorec-
tal cancer, researchers from the Royal Marsden Hospital
in London found no difference in the probability of
disease regression (24% versus 29%), toxicity, failure-
free survival, or 1-year overall survival (44% versus 48%)
between patients older and younger than 70 years of
age.105 The median overall survival was shorter for the
older patients (9.6 versus 11.5 months; p = 0.04), likely
due to competing comorbidities.

Irinotecan (CPT-11, Camptosar) is a new antitumor
agent that has been recently approved for the treatment
of colorectal cancer. It acts primarily by inhibition of 
the topoisomerase I enzyme. Once bound to the topoi-
somerase I–DNA complex, irinotecan blocks reannealing
of the parent DNA, thereby halting nucleic acid synthe-
sis in the cell, leading to cell death. Severe diarrhea,
neutropenia, and nausea may occur with this drug in
approximately 25% to 33% of patients. The administra-
tion of irinotecan leads to disease regression in 13% to
23% of patients whose disease is refractory to 5-FU.106

Compared to best supportive care alone in similar
patients resistant to 5-FU, irinotecan therapy has been
demonstrated to improve both survival duration and
quality of life.107 In patients who have received no prior
chemotherapy, the probability of response to irinotecan
is higher (29%) and is similar to that of 5-FU and 
leucovorin.108

Weekly irinotecan can safely be added to weekly 5-FU
and low-dose leucovorin. Recently, this triple combi-
nation was compared to 5-FU and leucovorin alone 
in a randomized trial.108 The response rate of the 
ironotecan/5-FU/leucovorin combination was superior to
5-FU and leucovorin (50% versus 28%; p < 0.0001) as
was the median progression-free survival (7.0 months
versus 4.3 months; p = 0.004). Overall toxicity and quality
of life were similar with both regimens. Although these
promising results have led some oncologists to consider
this combination as initial therapy for patients with
advanced colorectal cancer, only 40% of patients
enrolled in the trial were 65 years of age or older, and the
tolerance of treatment may well be poorer in the elderly.
Conceivably, the same therapeutic effect may be
achieved with less toxicity by giving 5-FU/leucovorin and
irinotecan sequentially rather than concomitantly.

Fluorouracil may also be given as a continuous infu-
sion. This form of administration offers a moderate
improvement in response rate (22% versus 14%; p =
0.0002) and a small improvement in survival (13 versus
12 months; p = 0.04) compared to bolus 5-FU in patients
with advanced colorectal cancer.109 Infusional 5-FU
causes less diarrhea, mucositis, and hematologic toxicity
and may shrink colorectal cancers that no longer respond
to bolus 5-FU therapy. The major side effect is palmar-
plantar dysesthesia (burning, redness, and peeling of the

hands and feet), which is severe in approximately one-
third of patients. These advantages must be balanced 
by the inconvenience of continuous therapy and the 
complications that may arise from portacath placement.

To circumvent the complications and inconvenience of
infusional 5-FU, orally administered forms of 5-FU have
been developed. Of these, only capecitabine (Xeloda) is
currently approved for use in the United States. In 
randomized studies, capecitabine and 5-FU/leucovorin
appear to lead to equivalent outcomes.110

A number of antitumor agents are under active devel-
opment for this disease. Among these, oxaliplatin111 and
IMC-C225112 appear most promising. Both have demon-
strated activity in 5-FU-refractory advanced colorectal
cancer.

Pancreatic Cancer

In the United States, the number of expected new cases
(29,200) and the number of expected deaths (28,900) for
pancreas cancer in the year 2001 are almost identical.1 In
part, this dire prognosis is due to the advanced stage of
disease at presentation. At the time of diagnosis, less than
10% of patients have localized disease.3 The other
patients have nodal (30%) or metastatic (60%) spread.
Overall, the probability for 5-year survival for this cancer
is less than 5%. For patients undergoing a potentially cur-
ative resection, this estimate rises to approximately 17%.
The median survival for this group of resected patients is
12 to 18 months verus 3 to 6 months for patients with
metastatic disease. The median age at presentation is 60
years, and thus a significant proportion of patients is
elderly. Both genders are equally affected, and African-
Americans have a slightly higher rate of disease.

Smoking appears to be the greatest risk factor for pan-
creas cancer. In one prospective study of 167,767 patients,
the proportion of pancreatic cancers attributable to 
cigarette smoking was 25%.113 Risk was reduced by 48%
and then approached that of nonsmokers after 2 and 10
years of smoking cessation, respectively. Other risk
factors are disputed. Pancreatitis and diabetes, among
others, have been linked to this malignancy in some114,115

but not all116,117 studies.

Prevention and Surveillance

Smoking cessation is the most important preventative
step for this disease. As indicated above, risk is reduced
by nearly half within 2 years of quitting and drops to
normal after less than 10 years of smoking cessation.113

With the possible exception of those few individuals who
have a strong family history of this cancer, serial imaging
studies as a means of screening are not indicated.118



Diagnosis and Workup

Many patients seek medical attention because of jaun-
dice, which may be unaccompanied by any pain. Several
weeks or months of epigastric or back pain, as well as
weight loss, are also common. Patients may recently have
been diagnosed with glucose intolerance or malabsorp-
tion syndrome. The initial diagnostic evaluation usually
includes a CT scan with contrast and endoscopic retro-
grade cholangiopancreatography (ERCP). Often, the
latter procedure not only establishes the diagnosis of
cancer but also can serve to relieve the jaundice (through
endoscopic stent placement) with which the patient origi-
nally presented. Additionally, the blood tumor marker
CA 19-9 should be obtained; although this marker is not
diagnostic for pancreatic cancer, it has been shown to
independently predict resectability.119 Patients may be
resectable if there is no evidence of distant disease or
encasement or occlusion of the celiac axis or superior
mesenteric artery. Those patients who appear resectable
require further evaluation with magnetic resonance
angiography (MRA) or laparoscopy but do not require a
preoperative biopsy. Patients with metastatic lesions or
unresectable tumors should undergo pathologic confir-
mation of their disease.

Such a pathologic diagnosis is often not established in
older patients having a clinical suspicion of pancreatic
cancer. In one series, tissue confirmation was established
in 88% of persons in their sixties but only in 41% of
persons in their nineties.120 Patients with a clinical diag-
nosis of what appeared to be a locally confined pancre-
atic neoplasm had a 5-year survival of 27% compared to
4% for those with biopsy-proven cancer. Thus, a dispro-
portionate number of elderly patients may be misdiag-
nosed with this malignancy and may be incorrectly given
a poor prognosis in an attempt to spare them the dis-
comfort of an accurate pathologic diagnosis. In experi-
enced hands, the major complication rate for CT- or
ultrasound-guided biopsy of pancreatic lesions is approx-
imately 1%.121

Treatment

Patients with pancreas cancer can be divided into three
groups. The first group, with resectable disease, usually
receives postoperative chemoradiation. In the second
group, who have a cancer that is unresectable but has 
not spread to other organs, slightly different regimens 
of chemoradiation are offered. The third group, having
metastatic disease, may be treated with chemotherapy or
may receive palliative care alone.

Surgery: Resectable Pancreas Cancer

Pancreaticoduodenectomy (the Whipple procedure) is the
only potentially curative therapy for pancreas cancer.

The resection includes the distal duodenum, the proximal
jejunum, the neck, head, and uncinate process of the pan-
creas, the gallbladder, and the distal biliary tree. Histori-
cally, this procedure is associated with a high morbidity 
and mortality. In the last decade, however, mortality rates
at hospitals at which the procedure is frequently per-
formed have dropped to less than 3%.122,123

There is ample evidence that pancreaticoduodenec-
tomy can be safely performed in geriatric patients. For
instance, in 206 patients over 70 years of age treated at
the Mayo Clinic from 1982 through 1987, operative mor-
tality was 9% with a surgical morbidity of 28%.124 Overall
survival was 19 months and 5-year survival was 4%. Sim-
ilarly, the operative mortality in 138 patients older than
70 years of age who underwent pancreatic resection at
Memorial Sloan-Kettering Cancer Center was 6% and
the major complication rate was 45%. These results were
virtually identical to those of younger patients. However,
5-year survival was slightly lower in the group of older
patients (21% versus 29%; p = 0.03).98

An even older cohort was reported from the Johns
Hopkins Hospital.125 At that institution, 46 patients older
than 80 years of age who underwent pancreaticoduo-
denectomy had an operative mortality of 4.3%, com-
pared to 1.6% for patients under 80 years (p = NS). The
complication rate was 57% and 41%, respectively (p =
0.05). Other studies from Germany,126 Sweden,127 and
Italy128 provide further evidence that pancreatic surgery
can be safely performed in the elderly with results akin
to those of younger patients.

Postoperative Chemoradiation: Resectable
Pancreas Cancer

Following the complete resection of pancreas cancer, the
use of adjuvant postoperative chemoradiation should be
considered. Trials have shown that such combined modal-
ity therapy can double the 2-year actuarial survival (43%
versus 18%) and median survival (21 months versus 11
months) compared to surgery alone.129,130 In one study,
19% of patients randomized to receive chemoradiation
were alive 5 to 11 years following their surgery, whereas
only 5% of patients randomized to surgery alone lived to
the 5-year point.130

The results of these relatively small studies have re-
cently come under question. Two large European trials
have shown no statistical benefit for postoperative
chemoradiation in pancreatic cancer.131,132 It is too early
to determine if these new studies will impact present
practice patterns in the United States.

Some investigators have advocated preoperative
chemoradiation133 or intraoperative radiation therapy134

for patients with localized pancreas cancer. There are the-
oretical advantages for these approaches, but the avail-
able data have emerged from small patient cohorts at
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single institutions in a setting where selection bias is
likely. For these reasons, the use of preoperative or intra-
operative therapy should be reserved for clinical trials
only.

Advanced Pancreas Cancer

Patients who are found to be unresectable at the time of
attempted pancreaticoduodenectomy may be candidates
for surgical palliation for jaundice and pain. Typically,
these patients undergo a retrocolic gastrojejunostomy,
a hepatojejunostomy, and a chemical splanchnicectomy.
In one series of 118 patients from the Johns Hopkins
Hospital, the perioperative mortality for these proce-
dures was 2.5%; only 3% subsequently developed gastric
obstruction and only 1.6% developed jaundice.122 In a
randomized trial, chemical splanchnicectomy with 50%
alcohol significantly reduced or prevented pain when
compared to placebo injection with saline.135

Chemoradiation: Locally Unresectable 
Pancreas Cancer

It is unclear if chemoradiation is superior to chemother-
apy alone or to supportive care in patients with locally
unresectable pancreas cancer because no randomized
trials have been performed in this clinical setting.
However, promising results at single institutions136,137 led
investigators of the Gastrointestinal Tumor Study Group
to randomize patients with unresectable pancreas cancer
to chemotherapy plus radiation or to radiation therapy
alone.138 The median survival was 10 months for patients
who received 5-FU in addition to radiation therapy
versus 5.5 months for those who received radiation
therapy alone (p < 0.01). Similarly, the 1-year survival
was superior for the chemoradiation group (40% versus
10%). Therefore, chemoradiation is now commonly
employed for this group of patients.

Chemotherapy: Metastatic Pancreas Cancer

Metastatic pancreas cancer has been treated with 5-FU
since the early 1960s; disease regression rates have
ranged from 7% to 19%, and the median survival has
varied from 4.5 to 6.0 months. The addition of other anti-
tumor agents to 5-FU, while sometimes increasing the
response rate, has had no impact on survival.139,140 In
small, randomized trials, the use of these 5-FU-based 
regimens has, however, shown a significant survival ad-
vantage when compared to supportive care alone (30–33
weeks versus 7–15 weeks).141,142

More recently, gemcitabine, a nucleoside analogue,
has been found to have antitumor activity in pancreas
cancer.143,144 Partial responses have been reported in 6%
to 11% of patients, with an associated median survival of

5.6 to 6.3 months. Gemcitabine has been compared to
weekly bolus 5-FU as initial therapy in patients with
advanced pancreas cancer.145 Although the improve-
ments in response (5.4% versus 0%) and median survival
(5.7 versus 4.4 months) for gemcitabine were modest,
improvements in symptom control led to acceptance of
the drug as standard therapy for this disease. Of note,
patients up to 79 years of age were included in this trial,
with a median age of 62 years. Efforts to combine gem-
citabine with other agents are underway.

Palliation: Metastatic Pancreas Cancer

Neurolytic block of the celiac plexus and/or splanchnic
nerves is an important adjunctive therapy to oral analge-
sia in pancreas cancer. In this procedure, ethyl alcohol is
injected into the nerve via a small-gauge needle, guided
by CT scan or other imaging technique. In experienced
hands, this technique relieves pain in approximately 75%
of patients.146 Up to 50% of patients may have minimal
or no pain 15 days following their procedure, without
opioid therapy.147 Effective pain relief is often attained
for several months.

Gastric Cancer

Worldwide, gastric cancer is the second leading cause 
of cancer death (after lung cancer) in both men and
women.10 In East Asia, it is the most common cancer in
men and the leading cause of cancer death in women. In
the United States, the predicted number of new cases for
2001 was 21,700 with 12,800 deaths expected.1 Symptoms
occur relatively late in the development of the disease.
Thus, more than 40% of patients present with metastatic
cancer and only one-fifth of patients have localized
disease.3 The distribution of gastric cancers has changed
over the past three decades, primarily due to an increase
in the number of adenocarcinomas of the cardia and an
even greater decline in cancers of the fundus, body, and
antrum.148

Over the past decades, beginning in the early 1930s,
the incidence of gastric cancer has shown a remarkable
decline in the United States,149 probably due to improve-
ments in refrigeration and sanitation. Consumption of
preserved, smoked, or cured foods has decreased and
inversely intake of fresh fruits and vegetables has
increased.150 Infection with Helicobacter pylori, which
increases the risk of gastric cancer by approximately
twofold, has also declined.151–153

In general, it is thought that achlorhydria leading to
dysplasia of the gastric mucosa, resulting from such etio-
logic causes as atrophic gastritis (occasionally accompa-
nied by pernicious anemia), chronic active gastritis from
H. pylori infection, and prior antrectomy for peptic ulcer



disease, may lead to an increased risk of gastric
cancer.154–157 Less firm associations with this malignancy
include cigarette smoking, blood group A, prior radia-
tion exposure, family history, and Epstein–Barr virus
infection.149

Prevention and Surveillance

Continued improvements in refrigeration and sanitation
throughout the world will likely result in a further de-
crease in the prevalence of this disease. Although the
eradication of H. pylori infection may further reduce the
risks of this malignancy, such an appealing concept has
not yet been validated in a clinical trial.151,158 Endoscopic
screening for gastric cancer may be justifiable in endemic
areas, such as East Asia, but is not warranted in the
United States.

Diagnosis and Workup

Generally, patients with epigastric pain and weight loss
are first found to have a gastric cancer by the identifi-
cation of an abnormality on upper GI series. Upper
endoscopy usually reveals a malignant ulcer or suspicious
rugal thickening. Biopsy, in most cases, demonstrates an
adenocarcinoma. CT scan of the abdomen and pelvis and
chest radiographs are utilized to determine the extent of
disease. In contrast to colorectal cancer, which generally
spreads initially to the liver, gastric cancer frequently
metastasizes to the ovary (“Krukenberg tumor”), pelvic
peritoneal cul-de-sac (“Blumer’s shelf”), or periumbilical
area (“Sister Mary Joseph node”). Operative candidates
at many centers now undergo staging laparoscopy to
“rule out” such intraperitoneal spread before attempting
a surgical resection.

Treatment

Surgery: Resectable Gastric Cancer

Gastrectomy is the only curative treatment for gastric
cancer. In patients who undergo the resection of all
macroscopic and microscopic tumor (R0 resection), the
long-term survival is approximately 35%.159,160 Multivari-
ate analysis reveals that the ratio of involved to removed
lymph nodes, followed by depth of tumor invasion and
postsurgical complications, are the most important prog-
nostic factors for patients who have undergone a com-
plete resection.

The extent of the surgical resection required to obtain
an optimal clinical outcome has been the source of con-
troversy. At a minimum, a so-called D-1 resection should
be performed.161 In this procedure, patients undergo an
omentectomy and gastrectomy with complete removal of
the perigastric lymph nodes. Such an operation generally

results in the recovery of 17 lymph nodes on average.162

In addition, many surgeons, particularly from Japan,
advocate a D-2 resection, which adds the removal of 
the omental bursa portion of the transverse mesocolon,
the removal of the left gastric, celiac, and splenic lymph
nodes, and occasionally the spleen to the D-1 procedure.
In the D-2 operation, approximately 30 lymph nodes are
recovered in the resected specimen.162 Proponents of the
D-2 procedure have claimed a greater rate of surgical
cure for this more radical approach while detractors have
focused on a higher likelihood for perioperative morbid-
ity and mortality. Consequently, two large prospective
randomized trials have compared the D-1 and D-2 sur-
gical procedures.162,163 Neither demonstrated a survival
benefit for the D2 operation, but both documented a sig-
nificantly higher rate of complications (43% versus 25%;
p < 0.001) and postoperative deaths (10% versus 4%;
p < 0.004) for this more radical procedure.

Gastric surgery may be performed safely in patients
older than 70 years of age. A prospective review of 310
elderly patients with gastric cancer found that surgery in
this group was reasonably tolerated and led to a survival
duration comparable to the results obtained in younger
patients.164

Postoperative Chemotherapy: Gastric Cancer

Since the late 1960s, numerous randomized trials have
attempted to demonstrate that postoperative chemother-
apy reduces the rate of recurrence and prolongs survival
after the resection of a gastric cancer. Most of these trails
showed no significant survival benefit as summarized 
in a 1993 meta-analysis.165 That review revealed a slight
but nonsignificant improvement in survival for patients
treated with postoperative chemotherapy (odds ratio,
0.88; 95% CI, 0.72–1.08). However, a more recent analy-
sis, using stricter inclusion criteria and incorporating
more current trials, showed a statistically significant 4%
reduction in recurrence for postoperative chemotherapy
in patients who had undergone R0 resections (odds ratio,
0.80; 95% CI, 0.66–0.97).166 The greatest benefit was ob-
tained in patients with tumor spread to regional lymph
nodes.

Postoperative Chemoradiations: Gastric Cancer

Postoperative radiation therapy alone does not appear 
to offer a survival benefit in resectable gastric cancer.167

Fluorouracil-based chemotherapy, however, has been
shown to be a potent radiation sensitizer in this disease.168

To explore the value of such radiosensitization, the im-
pact of postoperative radiation therapy and 5-FU-based
chemotherapy was recently compared to no postopera-
tive therapy in a randomized trial involving more than
550 patients who had undergone a complete resection of
a locally advanced adenocarcinoma of the stomach or the

34. Colon Cancer and Other Gastrointestinal Malignancies 427



428 P.C. Enzinger and R.J. Mayer

gastroesophageal junction.169,170 The patient cohort ran-
domly allocated to receive chemoradiation experienced
a significant improvement in 3-year disease-free survival
(49% versus 32%; p = 0.001) and 3-year overall survival
(52% versus 41%; p = 0.03). The success of this combined
modality treatment program required sophisticated 
radiation therapy planning.171 At present, all patients 
with fully resected muscle-invasive or lymph node-
positive gastric cancer should now be considered for
postoperative chemoradiation.

Advanced Gastric Cancer

Surgery: Advanced Gastric Cancer

Radical surgery is not indicated for gastric cancer
patients in whom tumor has spread within the peri-
toneum, to other organs, the omentum, or distant lymph
nodes. However, a less extreme resection or a bypass 
procedure may be appropriate to provide more effective
palliation.172–175

Chemotherapy: Advanced Gastric Cancer

The benefit of chemotherapy in the presence of unre-
sectable or widely metastatic gastric cancer has been the
topic of debate and the focus of several randomized
trials. These studies, in which patients have been ran-
domly allocated to received chemotherapy or supportive
care alone, have consistently revealed a prolongation of
survival176,177 and an improvement in quality of life178 in
association with treatment.

The choice of chemotherapy regimens in this setting 
is difficult. Single-agent therapy generally has less toxic-
ity than combination chemotherapy and may be better
suited for older individuals. Chemotherapeutic com-
pounds that have significant activity (15%–20% response
rate) in gastric cancer include 5-FU, cisplatin, the anthra-
cyclines (doxorubicin and epirubicin), irinotecan, and 
the taxanes (paclitaxel and docetaxel). Of these, 5-FU,
irinotecan, and the taxanes are least toxic. The most
widely studied is 5-FU, which forms the backbone of most
combination regimens in this disease.

The use of chemotherapy combinations in gastric
cancer has been characterized by response rates as high
as 50% in uncontrolled studies that have not been con-
firmed in randomized trials.139,179–181 A number of ran-
domized trials have been completed during the past
decade, comparing various antitumor combinations that
have been developed for the treatment of advanced
gastric cancer. The most promising among these is the
combination of epirubicin, cisplatin, and continuous infu-
sion 5-FU (ECF), which has had a response rate of 41%
to 45% and a median survival of 8.9 to 9.4 months.182,183

The treatment program is somewhat inconvenient be-

cause of the cumbersome administration of 5-FU as a
prolonged continuous infusion and uncertainty about the
contribution of epirubicin. As a result, some oncologists
continue to consider a 5-FU and cisplatin combination as
the standard of care.184

Esophageal Cancer

Cancers arising from the esophagus, including the gas-
troesophageal junction, are typically either squamous 
cell carcinomas or adenocarcinomas and are the sixth
leading cause of cancer death worldwide.10 Eighty
percent of these deaths occur in developing countries,
particularly South Africa and China, where squamous
cell carcinomas predominate. In contrast, esophageal
cancer is less common in the United States, although it
has increased significantly during the past three decades.
In 2001, 13,200 new cases and 12,500 deaths from this
disease were anticipated.1 Esophageal cancer is now the
seventh leading cause of cancer death in American men.
The rise in the incidence of esophageal cancer in the
United States is primarily due to a significant increase in
adenocarcinomas of the distal esophagus and, to a lesser
extent, of the gastroesophageal junction. Between 1974
and 1994, adenocarcinomas of the esophagus increased
dramatically in white males whereas squamous cell car-
cinomas of the esophagus declined slightly.148 This trend
is particularly evident in older men; the appearance of
esophageal adenocarcinomas has doubled in white men
younger than 55 years but has quadrupled in white men
ages 65 to 74 years.

Smoking is thought to increase the risk of all
esophageal cancers.148,185,186 Significant alcohol intake,
especially when combined with smoking, greatly en-
hances the risk of squamous cell carcinoma but has no
impact on the development of adenocarcinoma.185 The
greatest risk for esophageal adenocarcinoma appears to
be gastroesophageal reflux disease and the development
of Barrett’s esophagus. In Barrett’s esophagus, the normal
stratified squamous epithelium of the esophagus is re-
placed by columnar epithelium, presumably in response
to chronic gastroesophageal reflux. Recurrent symptoms
of reflux result in an eightfold increase in the risk of
esophageal adenocarcinoma.187 Patients with Barrett’s
esophagus are at even higher risk, with an annual rate of
cancer development of approximately 0.8%.188 Drugs that
relax the gastroesophageal sphincter and increase reflux,
such as anticholinergics and aminophyllines, may con-
tribute to the development of as many as 10% of these
cancers.189,190 Obesity, which increases intra-abdominal
pressure and gastroesophageal reflux, is also thought to
add to the rising incidence of these tumors.190,191

The epidemiologic pattern of esophageal carcinoma
does not appear different in elderly patients. In one



series, 74% of patients 70 years or more of age were
found to have adenocarcinoma and 26% had squamous
carcinoma.192 In another study, the incidence of Barrett’s
associated adenocarcinoma was lower in the patients 70
years or older compared to younger age groups (15.6%
versus 24%; p = 0.046).193 The location of tumors in the
esophagus does not, however, differ between older and
younger patients. A similar distribution in early- and late-
stage cancers has also been reported.

The overall prognosis for this cancer is poor. More
than half of all patients already have metastatic disease
at the time of their diagnosis.194 Five-year survival even
with the earliest stages of cancer is only in the range of
60%.195 With lymph node involvement, 5-year survival
drops below 25%. Patients with metastatic disease have
a median survival of less than 1 year.

Prevention and Surveillance

Smoking cessation and moderation of alcohol intake are
important steps in reducing the appearance of squamous
cell carcinoma of the esophagus. The risk for this cancer
decreases substantially after a decade of smoking cessa-
tion.186 In contrast, the risk for adenocarcinoma of the
esophagus does not change appreciably even 30 years
after exposure to cigarettes ceases.185

Patients with Barrett’s esophagus who are otherwise in
good health may be candidates for regular endoscopic
surveillance. Endoscopic ablation therapy combined with
proton pump inhibition may revert Barrett’s esophagus
to a normal squamous mucosa in some patients.196 Small
uncontrolled experiences have led to claims that en-
doscopic surveillance is cost-effective,197 leads to the
diagnosis of earlier-stage tumors,198 and may improve 
survival.199 Such observations remain anecdotal in the
absence of randomized data. Some experts have recom-
mended that endoscopy be performed every 2 years in
patients with Barrett’s esophagus in the absence of
epithelial dysplasia and more frequently if mild dysplasia
is discovered.196,200 The identification of severe dysplasia
(i.e., carcinoma in situ) has been considered an indication
for an esophagectomy, because many of these patients
have been found to have invasive cancer in their resec-
tion specimens.201 Patients not considered surgical candi-
dates may undergo mucosal ablation with photodynamic
therapy or other techniques.202,203

Diagnosis and Workup

Patients with esophageal cancer usually experience 
dysphagia and often complain of odynophagia at the 
time of diagnosis. Weight loss is also common and is an
independent poor prognostic indicator if greater than
10%. Barium swallow is often the first diagnostic study

obtained and typically shows a stricture or erosion of the
esophagus. Upper endoscopy reveals a friable, ulcerated
mass; squamous cell carcinoma and adenocarcinoma
appear visually similar and can only be distinguished his-
tologically. A CT scan of the chest, abdomen, and pelvis
should be performed as a means of detecting metastatic
disease.

Patients with disease restricted to the esophagus may
be further evaluated with endoscopic ultrasonography.
This procedure is particularly effective in determining the
depth of invasion of the tumor. Positron emission tomog-
raphy is increasingly utilized to identify radiographically
undetectable metastatic disease.204 Scanning of the head
or skeleton is not routine and should be reserved for
symptomatic patients only.

Treatment

Surgery: Resectable Esophageal Cancer

Localized esophageal cancer may be resected either by 
a transthoracic or a transhiatal approach. Neither retro-
spective205 nor prospective206 trials have shown any dif-
ference in mortality or morbidity between these types of
surgery. Patients who underwent surgery alone in recent,
large randomized trials have had an operative mortality
of 4% to 6% and perioperative morbidity of 26%.207,208 In
these trials, patients had a median survival of 16 to 19
months and 5-year survival probabilities of 20% to 26%.
Age does not appear to be a limiting factor in surgery 
of the esophagus. Although elderly patients tend to have
a higher incidence of respiratory and cardiovascular 
complications than younger patients, this does not appear
to have a significant effect on operative mortality or 
survival.193,209–213

Chemoradiation: Localized Esophageal Cancer

Although radiation therapy alone cannot cure esophageal
cancer,214 the combination of radiation therapy with 
concurrent chemotherapy has led to long-term survival
in about 25% of patients, similar to the results associated
with surgery.215–217 Such chemoradiation therapy appears
equally effective in patients 70 years of age and older as
in younger individuals.215,216

Adjuvant Therapy: Localized Esophageal Cancer

Preoperative radiation therapy does not appear to en-
hance the outcome associated with surgery.218 However,
the data assessing the value of preoperative chemother-
apy are conflicting: a mature, randomized trial involving
440 American patients showed no benefit,208 while the
preliminary results from a seemingly similar study in 
802 British patients suggested that the same treatment
prolonged survival.219
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With these uncertain results, attention has focused on
the combination of chemotherapy and radiation therapy
before surgery.220–226 Of five randomized trials that have
attempted to demonstrate a benefit for preoperative 
radiation therapy and concurrent chemotherapy in
esophageal cancer, only one study from a single institu-
tion has shown a statistical improvement in survival.227

More recently, a larger multi-institutional trial207 demon-
strated no difference in median overall survival. The
other studies have had too few patients to give statisti-
cally meaningful results.228–230

Advanced Esophageal Cancer

Chemotherapy

Several forms of chemotherapy are effective in
esophageal cancer.194,231–236 Response durations are typi-
cally brief, lasting no longer than a few months, and sur-
vival is short, rarely exceeding more than 1 year.
Although combination chemotherapy regimens tend to
result in higher response rates, the therapeutic value of
such intensive treatment must be balanced with a greater
likelihood of toxicity. Cisplatin has become the cor-
nerstone of combination chemotherapy in esophageal
cancer, generally being combined with 5-FU, or more
recently with paclitaxel,237,238 irinotecan,239 vinorelbine,240

or gemcitabine.241 The combination of weekly cisplatin
and irinotecan appears particularly active, with objective
disease regression occurring in more than half of
patients.239

Hepatocellular Carcinoma

Hepatocellular carcinoma (or primary liver cancer) is the
fourth most common cause of cancer death in the world,
leading to almost half a million deaths annually.10 More
than half of these deaths are in China and Taiwan, where
the condition represents the leading cause of cancer
death in men.242 In contrast, the annual incidence in the
United States has been relatively low, with 16,200 cases
expected in 2001.1

The incidence of hepatocellular carcinoma has nearly
doubled in the United States in the past two decades, pri-
marily due to a significant increase in hepatitis B and C
infections, which, along with alcoholic cirrhosis, are the
primary causes of this cancer in the developed world.243

Eighty-five percent of patients infected with hepatitis C
and 5% of patients infected with hepatitis B will develop
persistent, chronic disease.244,245 Cirrhosis develops in ap-
proximately 20% of chronic disease patients, and, in turn,
hepatocellular carcinoma is diagnosed in 2% to 7% of
patients with cirrhosis.243

Because the latency period for the development of
hepatocelluar carcinoma in patients infected with hepa-

titis B or C is one to three decades, it is thought that the
rising incidence of this malignancy is a result of trans-
fusion of unscreened blood and blood products, intra-
venous drug abuse, needle sharing, and unsafe sexual
practices during the 1960s and 1970s.243

Other risk factors for this disease in the United States
include alcoholic cirrhosis, inherited hemochromatosis,
and the use of hormone supplements such as oral con-
traceptives and exogenous androgens. In the developing
world, aflatoxin B1 exposure (from the mold Aspergillus
flavus on grain) and schistosomiasis are important addi-
tional etiologic factors.

Prevention and Surveillance

Important steps in reducing the incidence of this cancer
in the United States include vaccination of all children
and sexually active adults for hepatitis B and the recently
implemented screening techniques of the blood supply
for hepatitis B and C.

Approximately 75% of patients with hepatocellular
carcinoma demonstrate an elevation in their serum
alpha-fetoprotein level. Consequently, it has been pro-
posed that patients at increased risk for the development
of this tumor such as those with hepatitis B or C infec-
tions, alcoholic cirrhosis, or hemochromatosis undergo
periodic alpha-fetoprotein testing as a form of surveil-
lance screening.246 This strategy has thus far been shown
to be effective in Alaskan Native Americans with sero-
logic evidence to hepatitis B exposure, in whom hepato-
cellular carcinomas were detected more frequently at a
resectable stage than had occurred previously when such
testing had not been performed.247

Prospective and retrospective studies of patients with
hepatitis C, treated with short periods of interferon (3–6
months), have demonstrated a 50% to 34% reduction 
in the incidence of hepatocellular carcinoma.248,249 Inter-
feron therapy is less successful in the treatment of he-
patitis B, and its efficacy in reducing the incidence of
hepatocellular carcinoma has not been studied. The
potential benefits of interferon therapy in this setting
must be balanced by the numerous and often severe side
effects (e.g., flu-like symptoms, fatigue, weight loss,
depression, anemia, thrombocytopenia, cardiac toxicity)
associated with this treatment, especially in older 
individuals.

Diagnosis and Workup

Patients most often seek medical attention for the devel-
opment of an often painful abdominal mass in the right
upper quadrant or epigastrium that is frequently accom-
panied by weight loss. In patients with cirrhosis, the
development of hepatocellular carcinoma may be 



heralded by ascites, portal hypertension, and relatively
abrupt clinical deterioration. Abnormal levels of serum
transaminases and alkaline phosphatase on standard liver
function testing are observed in most cases, but normal
liver tests do not exclude the diagnosis. Alpha-fetopro-
tein is commonly elevated and is considered diagnostic
when above 500ng/mL.250

Ultrasonography and CT scan of the liver can deter-
mine the anatomic distribution of hepatocellular carci-
noma and can also provide orientation for percutaneous
needle biopsy. Patients with relatively small tumors and
no evidence of distant disease or malignant ascites may
be evaluated for resection. Magnetic resonance imaging,
angiography, and laparoscopy can determine the re-
sectability of the cancer. Contraindications to surgery
include portal or hepatic vein invasion or portal vein
thrombosis.251 Relative contraindications include severe
cirrhosis, active hepatitis, large or multifocal tumors, and
comorbidities.

Treatment

Treatment options for hepatocellular carcinoma re-
stricted to the liver include operative resection, ortho-
topic liver transplantation, nonsurgical tumor ablation,
or transarterial hepatic chemoembolization. Patients
treated with a partial hepatectomy at specialized medical
centers have a 5-year survival rate of approximately 35%
to 50% and an operative mortality rate less than 5%.250

However, intrahepatic recurrences occur in up to 75% 
of patients252; spread to distant sites is also common.
There is no evidence that postoperative treatment with
chemotherapy is useful following the resection of a hepa-
tocellular carcinoma.253 Orthotopic liver transplantation
is not tolerable in the geriatric population.

Localized tumor ablation with ethanol, cryotherapy, or
radiofrequency has been increasingly utilized to eradi-
cate small tumors and may be particularly appropriate for
older patients, who are frequently considered poor can-
didates for surgery. Percutaneous ethanol injection (PEI)
is the most commonly employed of these ablative tech-
niques. Absolute or 95% ethanol is injected directly into
the tumor either percutaneously or with direct visualiza-
tion through a small incision. The probability of 5-year
survival (32%–52%) and the rate of intrahepatic recur-
rence (60%–74%) are similar to those reported with sur-
gical resection.254–257 Surgical resection and PEI have not
been compared in a randomized trial.

Transarterial chemoembolization (TACE) represents
the most commonly used management strategy for
patients with unresectable hepatocellular carcinoma.250

The rationale for this treatment approach focuses on the
observation that hepatocellular tumors derive nearly
their entire blood supply from the hepatic artery while
normal liver tissue is also oxygenated through the portal

vein. In patients undergoing TACE, selective branches 
of the hepatic artery are occluded (often with gel foam),
leading to tumor necrosis without destruction of adjacent
normal tissues. Additional intrahepatic chemotherapy
may also be given. Although this procedure often results
in dramatic tumor shrinkage and transient symptoma-
tic palliation, randomized trials have failed to show a 
survival advantage when compared to observation
alone.258,259

Surgery and chemoembolization in the geriatric popu-
lation have been found to be tolerable in most260–262 but
not all261,263 experiences. In patients with advanced hepa-
tocellular carcinoma, the use of chemotherapy has been
disappointing251; randomized trials have not demon-
strated a survival advantage for treated patients.250,264

Gallbladder Cancer

Cancers of the gallbladder occur infrequently in the
United States.1 The incidence increases with age and
reaches its peak in the seventh decade of life. Women and
Native Americans, who are more prone to gallstones,
have a higher risk of gallbladder cancer.265 Other risk
factors include choledochal cysts, exposure to various 
carcinogens, gallbladder polyps, and calcification of the
gallbladder (“porcelain gallbladder”).266 The 5-year prob-
ability for survival is favorable (>85%) only for those
gallbladder cancers that do not invade beyond the mus-
cular layer of the gallbladder.266 Once the tumor invades
the adjacent connective tissue, the probability of 5-year
survival drops sharply (to <25%), falling to less than 10%
in the presence of lymph node involvement or extension
into the liver.

Prevention and Surveillance

Patients with sufficient symptoms attributable to gall-
stones to require medical attention have a fourfold
increased risk of developing gallbladder cancer.267 For
these individuals, a cholecystectomy may represent can-
cer prophylaxis. However, there are no data to justify the
morbidity and expense of such a surgical procedure as
cancer prophylaxis in patients with asymptomatic 
gallstones.265

Diagnosis and Workup

Gallbladder tumors most frequently are detected be-
cause of symptoms indistinguishable from those of
cholelithiasis and cholecystitis. Symptoms of bile duct
obstruction, including jaundice, pruritis, clay-colored
stools, and dark urine occur relatively late with this
cancer and are associated with advanced disease. Evalu-
ation of these tumors often includes ultrasound exami-
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nation, CT scan, cholangiography, and magnetic reso-
nance imaging. Extensive regional lymphadenopathy,
hepatic artery or portal vein encasement, and liver or
peritoneal metastases are contraindications to surgery.268

Treatment

Surgery is the only potentially curative treatment for 
this disease. Superficial tumors, which are usually inci-
dental findings following routine cholecystectomy, are
often cured with this surgical procedure. More deeply
invasive tumors are sometimes approached with an
extended or radical cholecystectomy, in which adjacent
liver tissue and regional lymph nodes are removed,269,270

occasionally followed by local radiation therapy.271,272

Randomized data to support this aggressive approach are
lacking.

Advanced Disease

Patients with unresectable gallbladder cancer and jaun-
dice should be considered for either an endoscopic or
percutaneous biliary stent. Patients with pain may bene-
fit from a percutaneous celiac ganglion nerve block to
reduce the need for narcotics.

Chemoradiation is often recommended for locally
advanced, unresectable biliary tract cancer,273–275 and
chemotherapy may be considered for patients with
metastatic disease.276,277 It is uncertain whether such treat-
ments prolong survival.

Conclusion

Gastrointestinal malignancies are diseases of the elderly.
As the population continues to age and the proportion of
elderly grows, these cancers will become more prevalent
and a further public health problem. Changes in diet,
smoking, and alcohol use, however, can reduce their inci-
dence. Dysphagia, dyspepsia, weight loss, abdominal pain,
and gastrointestinal bleeding should prompt a careful
and thorough evaluation. Such symptoms should not be
attributed simply to depression, hemorrhoids, or irritable
bowel syndrome. Most elderly patients should be regu-
larly screened for colorectal neoplasms. Such screening
has been shown to reduce the risk of cancer and to
uncover cancers at an earlier stage.

Although the majority of patients with gastrointestinal
cancers are 65 years or older, treatments have been
designed and tested mostly in younger patients. Nonethe-
less, treatment of the elderly is generally well tolerated.
Surgical morbidity and mortality rates of older patients
are now equivalent to those of younger patients a decade
ago. Many procedures once thought too dangerous for
young patients can now be performed safely in otherwise

healthy octogenarians. Likewise, radiation therapy is 
well tolerated in older individuals, perhaps with slight
increases in bone marrow suppression and small bowel
toxicity. Most chemotherapeutic agents do not cause
increased toxicity in elderly patients. At present, too few
elderly patients are enrolled in clinical trials. Prospective
studies involving older patients should evaluate the effi-
cacy, toxicity, and quality of life in this important and
rapidly expanding age group.

Surgery remains the only effective curative modality
for most gastrointestinal malignancies. Patients should 
be evaluated thoroughly before this option is dismissed.
Based on randomized studies that have shown improved
survival, postoperative chemotherapy or radiotherapy 
or both are currently given after the complete resection
of locally advanced colorectal cancer, locally advanced
stomach cancer, and resectable pancreas cancer. Patients
with rectal and esophageal cancers may be considered for
preoperative chemoradiation therapy. In the setting of
disseminated disease, chemotherapy has demonstrated
both palliative and survival advantages for many gas-
trointestinal malignancies. Particularly for the more
aggressive cancers, however, the survival benefits are
marginal, and the value of such treatment in elderly or
infirm patients must be balanced with potential toxicities
that may diminish their quality of life.
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Lung Cancer
Eric B. Haura, Susan A. Blackwell, and Jeffrey Crawford

Epidemiology and Risk Factors

In the United States, the leading cause of cancer death in
men is lung cancer, with lung cancer continuing to surpass
breast cancer as the leading cause of cancer death in
women. In men, the overall incidence of lung cancer cur-
rently approximates 80 per 100,000 men;1 this escalates
to nearly 600 per 100,000 for men aged 60 to 79 years. In
women, the overall incidence of lung cancer is approxi-
mately 50 per 100,000 women; lung cancer incidence rates
are approximately 400 per 100,000 women aged 60 to 79.
The number of older persons who will develop lung
cancer is expected to increase as the smoking exposure
time effects on birth cohorts become more apparent2

(Fig. 35.1).
There is a dose–response relationship for smoking and

lung cancer, and the risk for lung cancer increases with
smoking duration, number of cigarettes smoked, age at
onset of smoking, use of unfiltered cigarettes, tar and
nicotine content, and degree of inhalation.1 The pivotal
trial by Doll and Hill in 1956 showed that smoking ces-
sation reduces the risk of lung cancer compared to those
who continue to smoke.3 This finding was reproduced by
Pathak et al. in 1986 in a case control study of lung cancer
in New Mexico, which compared cases and controls less
than 65 years of age to those more than 65 years of age4

and additionally showed that one decline in lung cancer
risk that occurs with smoking cessation in the older
person is comparable to that of the young. This same
study showed that the number of years of smoking is 
relatively less important than the number of cigarettes
smoked per day in determining the risk for lung cancer
in those persons 65 and older.5

In a reanalysis of the 1986 Adult Use of Tobacco
Survey (AUTS), Orleans et al. found that older smokers
smoked cigarettes with a slightly higher nicotine content
than younger smokers.6 The number of cigarettes smoked
per day was similar: 21.3 for smokers aged 21 to 49 and
29.1 for smokers aged 50 to 74. In this reanalysis, it was

estimated that 53% of Americans aged 21 to 49 years
were ever smokers, including 31% who were current
smokers and 22% former smokers. In the 50- to 74-
year-old group, 58% were ever smokers, including 23%
current smokers and 35% former smokers. Although the
older smokers had smoked for more than twice as many
years as the younger group (mean, 39 years versus 16
years), the AUTS survey showed very little difference
between the older and younger smokers in either
smoking habits or quitting history. Even though the older
smokers had smoked longer, they did not report an
increased number of quitting attempts. The AUTS did
suggest that older smokers underestimate both the 
risk of smoking and the benefits of stopping smoking
(Table 35.1).

A recent American Cancer Society study clarified the
risk of lung cancer mortality in smokers and former
smokers. Halpern et al. examined and compared absolute
and relative lung cancer death risk in former smokers as
a function of age at cessation.7 In a prospective cohort
study with 6 years of follow-up, the absolute risk of lung
cancer mortality was compared in individuals who had
never smoked and current and former smokers. As
expected, there was a lower lung cancer death risk seen
for those patients who quit smoking earlier in life, and
the risk for those who were former smokers was signi-
ficantly lower than for those who continued to 
smoke. However, the influence of age was profound (Fig.
35.2A,B). The lung cancer death risk for persons who
stopped smoking between the ages of 30 and 49 rose
gradually with age at a rate slightly greater than for those
persons who had never smoked. If one quit between the
ages of 50 and 64, the lung cancer death risk leveled off
at the risk attained at the time of quitting until around
age 75, when it increased significantly.

For current smokers at age 75, the annual lung cancer
mortality is estimated at 1 per 100 for males and 1 per
200 for females. Table 35.2 demonstrates the relative risk
reductions as a function of age of smoking cessation.
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Former smokers had a relative risk of lung cancer death
of approximately 0.45 if they had quit in their early
sixties, 0.20 if they had stopped smoking in their early
fifties, and 0.10 for those who had stopped smoking in
their thirties, compared with nonsmokers who had a rela-
tive risk of 0.05 or less. Therefore, in terms of reduced risk
of lung cancer mortality, stopping smoking at any age is
beneficial, but much more beneficial for those quitting at
a younger age. The authors showed that even though the
absolute lung cancer risk can plateau following smoking
cessation, the lung cancer risk for former smokers is still
consistently greater than that of those who have never
smoked.

In their model in Figure 35.2, the authors have shown
that there is a rise in lung cancer risk seen after age 75,
and this is consistent over several cohorts. This biologic
difference in the older patient may reflect decline in 
cellular DNA repair activity with age, or perhaps the
cumulative exposure to smoking and other carcinogens
combined with decreased repair mechanisms late in life
may have a synergistic effect on lung cancer risk. It is,
however, also possible that this late rise is a reflection 
in the differing smoking characteristics of older and
younger smokers, as mentioned earlier.

Although this study demonstrated that a greater reduc-
tion in lung cancer risk by smoking cessation at a young
age, it also confirmed that stopping smoking is beneficial
at any age, even in those patients beyond age 60.7 Because
smokers benefit from quitting smoking and because 
one in four persons will be age 55 and older by the year
2010, it is important that health care providers counsel all

Figure 35.1. Percent increase in lung cancer mortality by age
group, sex, and race. SEER data, 1973–1990. �, black; �, white.

Table 35.1. Perceived benefits and harms of smoking by age among 4835 AUTS smokers 21 to 74 years of age.

Age 21–49 years Age 50–74 years
Variable (n = 3151) (n = 1234)

Perceived benefits (pros) of smoking
Smoking reduces tension 65.65 75.91±
Smoking helps me cope 49.18 55.86±
Smoking controls weight 49.12 55.08±
Smoking is less harmful than being 20 lb overweight 28.44 47.0±

Perceived harms (cons) of smoking
How concerned about personal health effects

[% fairly/very (vs. not at all/slightly)] 45.43 35.45±
How much connection is there between smoking and illness?

[% very strong (vs. some or none)] 33.48 27.18±
How much more likely are smokers to get these diseases?

[% somewhat or much more (vs. no more)]
Heart disease 79.53 69.64±
Lung cancer 91.19 80.27±
Bladder cancer 33.80 26.87±
Emphysema 91.21 86.83±
Coughs 92.23 86.72±
Larynx cancer 89.81 81.14±
Bronchitis 82.05 72.81±
Belief that smokers get more diseases (mean score) 1.40 1.23±

AUTS, Adult Use of Tobacco Survey.
Source: From Orleans et al.,6 with permission.



patients on stopping smoking. Specifically, older patients
are an important target for smoking cessation because
they tend to be long-term, heavier smokers and are more
likely to have chronic diseases that can be aggravated by
smoking.8

Pathogenesis

Because of the difference in natural history, survival, and
type of treatment, primary bronchogenic carcinomas are
commonly divided into two groups, non–small cell lung
cancer and small cell lung cancer. Histologically, non–
small cell lung cancer can be subdivided into squamous
cell carcinoma, large cell carcinoma, and adenocarci-
noma, with bronchoalveolar cell being a subtype of ade-
nocarcinoma. Non–small cell lung cancer accounts for
approximately 75% to 80% of all lung cancers. Squamous
cell carcinoma was once the most common type of non–
small cell lung cancer in this country; however, there has
been an increase in adenocarcinoma, now accounting for
approximately 40% of all lung cancer. Squamous cell 
carcinoma and small cell carcinoma are highly asso-
ciated with smoking, although cigarette smoking has been
linked with all histologic subtypes. Although there are
some differences in the clinical behavior of subtypes of
non–small cell lung cancer, they are generally grouped
together because of their similar natural history and

response to treatment and because histology and cytol-
ogy often overlap between these subtypes.1

Small cell lung cancer can generally be distinguished
from non–small cell lung cancer by histology or cytology
alone in 95% of cases. Small cell lung cancer also tends
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Figure 35.2. (A) Lung cancer death rates by age for men,
current, former, and nonsmokers, starting smoking at age 17.5
and smoking 26 cigarettes/day. (B) Estimated lung cancer death
rates for women current, former, and never smokers. Starting
smoking at age 18.5 smoking 22 cigarettes/day. Plotted are

Table 35.2. Estimated relative risk (RR) of lung cancer death
following smoking cessation: never and former smokers com-
pared with current smokers.

Relative risk

Age 55 Age 65 Age 75

Men:
Never smokers 0.05 0.03 0.03
Quit 30–39 0.14 0.09 0.07
Quit 40–49 0.36 0.18 0.12
Quit 50–54 — 0.29 0.19
Quit 55–59 — 0.56 0.27
Quit 60–64 — — 0.45
Current smokers 1.0 1.0 1.0

Women:
Never smokers 0.07 0.05 0.04
Quit 30–39 0.17 0.11 0.10
Quit 40–49 0.40 0.22 0.15
Quit 50–54 — 0.33 0.23
Quit 55–59 — 0.60 0.31
Quit 60–64 — — 0.49
Current smokers 1.0 1.0 1.0

Source: From Halpern et al.,7 with permission.

current smokers (solid lines), never smoked (dotted line),
former smokers (dashed lines). Age-at-quitting cohorts are dis-
tinguished by the following symbols at the age of quitting and
also at age 80: �, 30–39; �, 40–49; �, 50–54; �, 55–59; �, 60–64.
(From Halpern et al.,7 with permission.)



444 E.B. Haura, S.A. Blackwell, and J. Crawford

to be detected at a more advanced stage because it grows
rapidly and metastasizes early, with very few cases being
surgically resectable. Non–small cell lung cancers, in con-
trast, tend to grow more slowly and are often detected at
a stage where surgery may be curative.

The relative proportion of squamous cell cancer in-
creases with increasing age and is particularly prevalent
in older males. Squamous cell carcinoma was also found
to be the subtype most likely to be detected at an early
stage and with the best 5-year survival rate in the
National Cancer Institute Early Lung Cancer Detection
Program. Large cell carcinoma and adenocarcinoma are
intermediate in their growth rate between squamous cell
and small cell lung cancer. Adenocarcinoma is particu-
larly prominent in females and is increasing in incidence.
Importantly, adenocarcinoma and large cell carcinoma,
like squamous cell carcinoma, may also present at a local-
ized stage at which surgery is an option.

Clinical Presentation

Most patients with lung cancer are symptomatic at the
time of diagnosis. Unfortunately, their symptoms are
often associated with locally advanced or distant disease,
which may render them inoperable (Table 35.3).

Specific signs and symptoms depend on the location of
the tumor, its locoregional spread, and the presence of
metastatic disease. In addition, paraneoplastic syndromes
occur more frequently in lung cancer than in any other
tumor. Also, some patients are totally asymptomatic and
for unrelated reasons undergo incidental chest x-ray and
are found to have an asymptomatic lesion.1 Unfortu-
nately, many of the symptoms of lung cancer are non-
specific and in the elderly may be attributed to comorbid
illness. This may result in a delay in diagnosis, which may
have profound effects on the treatment options available
for the patient (Table 35.4).

A study by DeMaria and Cohen showed that patients
at all ages had a similar prevalence of cough, hoarseness,
dysphasia, and weight loss, but patients older than 70
years of age presented more frequently with dyspnea 
but less frequently with chest pain than did younger
patients.9

Although mass screening for lung cancer has not been
recommended, high-risk patients over age 65 might
benefit from screening to detect earlier-stage squamous
cell carcinomas with favorable prognosis.5 It would seem
logical that patients presenting with early-stage lung
cancer are far more likely to be cured than those patients
with advanced disease. However, over the past 30 years,
the percentage of localized disease and resectability rates
has remained unchanged at approximately 20%, indicat-
ing that screening and early detection programs have
been unsuccessful.

Several prospective randomized studies using serial
chest x-rays and sputum cytologies to complement each
other in early lung cancer diagnosis did not result in
detection of lung cancers at a curable stage or de-
monstrate that intensive screening led to a lower death
rate from lung cancer. However, a study conducted by
O’Rourke et al. suggested that lung cancer may present
at a less advanced stage with increasing age.10 Informa-
tion from the centralized cancer patient data system with
a total of 22,874 cases showed that the percentage of lung

Table 35.3. Lung cancer symptoms and signs.

Asymptomatic
Primary

Cough
Wheeze and stridor
Chest pain
Shortness of breath
Hemoptysis
Fever, chills, or sweats (associated pneumonia)

Systemic
Anorexia
Weight loss
Fatigue
Weakness
Finger clubbing
Paraneoplastic endocrine syndromes

Metastatic
Regional

Hoarseness
Superior vena cava syndrome
Dysphagia
Horner’s syndrome
Brachial plexus pain
Chest wall pain

Distant
Bone pain (bone metastases)
Altered mental status (brain metastases)
Palable lymph nodes
Jaundice (liver metastases)
Abdominal pain (liver metastases)

Source: From Crawford et al.,5 with permission.

Table 35.4. Lung cancer symptoms that may be confused with
noncancer symptoms in the elderly.

Cormorbid disease or
Lung Cancer Symposium “aging explanation”

Cough Chronic bronchitis
Dyspnea Emphysema, old age
Fever (postobstructive Cold, flu

pneumonia)
Weight loss Depression, inactivity
Bone pain (bone Arthritis, old age

metastases)
Altered mental status Dementia, old age

(brain metastases,
hypercalcemia)

Source: From Crawford et al.,5 with permission.



cancer patients with local stage disease increased from
15.3% for patients aged 54 years or younger to 25.4% of
those 75 years or older. An additional 6,332 patients who
underwent surgical staging were analyzed and showed a
greater likelihood of presenting with local disease with
an increase in age. Therefore, in addition to having a
higher age-specific incidence, older cancer patients may
have a higher likelihood of local stage lung cancer. Thus,
the older high-risk patient, smoker or former smoker,
should be followed carefully for the development of lung
cancer. In the absence of an official recommendation for
routine screening, the physician should have a low thresh-
old for obtaining a chest x-ray in these patients as symp-
toms develop.11

The case for screening for lung cancer has recently
resurfaced with the results of the Early Lung Cancer
Action Project (ELCAP) group, who examined the use-
fulness of annual helical low-dose computed tomography
(CT) scanning compared to chest x-ray in heavy smokers
over the age of 60.12 Cancers were detected in 2.7% of
patients by CT scan compared to 0.7% by chest x-ray;
85% of the CT-detected tumors were stage I and all but
one were resectable. The overall rate of detection by CT
scanning was six times higher than by chest x-ray. To
prevent a large number of questionable biopsies, recom-
mendations were made by the ELCAP investigators to
initially biopsy only nodules with nonsmooth edges or
noncalcified nodules 10mm or larger. For smaller
nodules, documented growth by high-resolution CT was
recommended before biopsy. Biopsies were done on 28
of 233 patients with noncalcified lesions, with 27 having
malignant disease and 1 having a benign nodule.

Despite these encouraging results, a number of prob-
lems still remain. First, the 27 cancers detected by CT
scanning represented only one-quarter of all nodules
found on CT scans, potentially necessitating a large
number of follow-up scans. The need for biopsies,
however, was maintained at a reasonable level, possibly
because of recommendations offered by the investiga-
tors. Issues regarding cost also remain unclear although
the investigators claim that the CT scan costs are only
slightly higher than that of a chest x-ray and that only 
20 s of CT time are required to obtain the images. Finally,
the ability of annual screening CT scans to improve
overall survival in smokers remains to be determined.

Diagnosis and Differential Diagnosis

Once a patient is suspected of having lung cancer, a 
diagnosis should be confirmed by obtaining adequate
specimens for pathologic analysis. Diagnosis is most 
commonly made from sputum cytology, bronchoscopy
with bronchial washings, and biopsy or transthoracic
needle aspiration. It has been shown that elderly patients

tolerate such diagnostic procedures well, unless they have
significant comorbid pulmonary conditions.5

Figure 35.3 outlines a strategy based on location of 
the lung mass. Approximately two-thirds of neoplastic
lesions can be seen through the fiber optic bronchoscope.
In addition, those lesions that cause extrinsic narrowing
of a bronchus can be biopsied transbronchially. The com-
plications of bronchoscopy are minimal in experienced
hands. The sensitivity for diagnosis when a lesion is
visible is approximately 90%, and the specificity is excel-
lent, with false positives occurring less than 1% of the
time.

Bronchoscopy has essentially replaced the once
common repeated samples of sputum for cytology be-
cause of the greater sensitivity of bronchoscopy. Washing
and brushings are routinely obtained during broncho-
scopy,and occasionally the cytology is diagnostic although
the biopsy specimen is nondiagnostic. For more periph-
eral lung lesions or when the diagnosis cannot be made 
by bronchoscopy, transthoracic fine-needle aspiration
(TTNA) and biopsy can be performed under fluoroscopic
or CT guidance. This procedure, however, carries a 
much higher complication rate than bronchoscopy,
with pneumothorax occurring in approximately 27% of
patients and hemoptysis in 2% to 5%. It is, however, an
alternative to more invasive procedures. TTNA may also
be useful in aspiration of mediastinal structures, with no
higher complication rate in the mediastinum than in a
peripheral lung lesion. The incidence of false negatives
with transthoracic needle aspiration and biopsy ranges
from 11% to 69%.13 This rate can be improved by the 
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Figure 35.3. Indicated procedures for diagnosis of lung cancer
depending on location of lesion. (From Yancik et al.,2 with 
permission.)
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presence of a pathologist at the time of the procedure to
assure that an adequate sample has been obtained, and
often a diagnosis can be made immediately in this setting.

The differential diagnosis for patients who present with
abnormalities on chest x-ray includes lung cancer, as 
well as other nonmalignant conditions. These conditions
include infectious etiologies such as tuberculosis or bac-
terial pneumonias, or inflammatory conditions such as
sarcoidosis that can result in mediastinal lymphadenopa-
thy and sometimes mimic locally advanced lung cancers.
Patients with widely metastatic disease to the lungs 
are rarely mistaken to have other illnesses, and usually
the major problem is confirming the primary source of 
malignancy.

Prognosis and Course of Illness

Once a tissue diagnosis has been made, staging becomes
an important factor in the treatment of patients with lung
cancer. Appropriate staging is critical to the prognosis
and optional for treatment, as well as to compare results
from different clinical treatment series and experimental
clinical trials and to develop multimodality treatment
regimens.

Mediastinoscopy, mediastinotomy, thoracotomy, and,
more recently, video-assisted thoracoscopy (VATS) have
been incorporated into the diagnosis and staging of lung
cancer. Although video-assisted thoracoscopy remains 
an investigative tool, prospective studies are currently
ongoing. It has proven to be useful in biopsing or excis-
ing peripheral nodules and sampling mediastinal nodes
and is less invasive than standard thoracotomy (see Fig.
35.3). All these techniques are useful adjuncts in staging
lung cancer in appropriate patients. However, many
patients present with signs of distant disease, such as
distant lymph nodes, skin lesions, liver, adrenal, or bone
involvement. Needle-directed biopsies in these patients
can often confirm both the cell type and metastatic
spread of the cancer and limit further need for 
evaluation.11

Several studies have suggested that lung cancer pres-
ents at a less advanced stage in the elderly patient.
Ershler et al., in a review of 157 lung cases in Vermont,
showed that the percent of cases with metastatic disease
decreased from 80% at age 40 to 40% at age 70.14 In 
a review of a centralized cancer patient data system,
Crawford et al. analyzed 20,000 lung cancer cases 
registered between 1977 and 1982. There was an increase
in the percent with local stage from 15.3% at age 54 and
younger to 25.4% of those 75 or older. In those with
distant disease, there was a decrease from 48.7% age 54
or younger to 36.7% age 75 or older.5

In 1985, a new international staging system for lung
cancer was adopted. The TNM classification groups

patients according to the size and extent of their tumor
(T), the lymph node involvement (N), and the presence
or absence of metastatic disease (M). A patient’s clinical
stage is the best estimate of TNM before surgery, with the
surgical stage of TNM determined after surgery and with
pathologic review of surgical specimens (Table 35.5).

The TNM classifications can then be grouped into four
stages of non–small cell lung cancer, with a significant dif-
ference in the 5-year survival depending on the stage at
which the disease is diagnosed. Stages I and II represent
surgically resectable disease, with stage III represent-
ing regionally advanced disease and stage IV distant
metastatic disease (Table 35.6).

The TNM staging classification can be used in small cell
lung cancer, but because of the more advanced stage at

Table 35.5. TNM classification of lung cancer.

Primary tumor (T):
TX Primary tumor cannot be assessed, or tumor proven by the

presence of malignant cells in sputum or bronchial washings
but not visualized by imaging or bronchoscopy

T0 No evidence of primary tumor
Tis Carcinoma in situ
T1 Tumor 3cm or less in greatest dimension, surrounded by

lung or visceral pleura, without bronchoscopic evidence of
invasion more proximal than the lobar bronchus (i.e., not in
the main bronchus)

T2 Tumor with any of the following features of size or extent:
more than 3cm in greatest dimension, involves main
bronchus, 2cm or more distal to the carina; invades the
visceral pleura; associated with atelectasis or obstructive
pneumonitis that extends to the hilar region but does
involve the entire lung

T3 Tumor of any size that directly invades any of the following:
chest wall (includes superior sulcus tumors), diaphragm,
mediastinal pleura, parietal pericardium, tumor in the main
bronchus less than 2cm distal to the carina but without
involvement of the carina; or associated atelectasis or
obstructive pneumonitis of the entire lung

T4 Tumor of any size that invades any of the following:
mediastinum, heart, great vessels, trachea, esophagus,
vertebral body, carina; or tumor with a malignant pleural
effusion

Regional lymph nodes (N):
NX Regional lymph nodes cannot be assessed
N0 No regional lymph node metastasis
N1 Metastasis in ipsilateral peribronchial and/or ipsilateral hilar

lymph nodes, including direct extension
N2 Metastasis in ipsilateral mediastinal and/or subcarinal lymph

node(s)
N3 Metastasis in contralateral mediastinal, contralateral hilar,

ipsilateral or contralateral scalene, or supraclavicular lymph
node(s)

Distant metastasis (M):
MX Presence of distant metastasis cannot be assessed
M0 No distant metastasis
M1 Distant metastasis

T, primary tumor; N, regional lymph nodes; M, distant metastasis.
Source: From Crawford et al.,5 with permission.



presentation, small cell carcinoma is generally classified
as limited or extensive disease, similar to stage III or IV
disease. In small cell lung cancer, limited disease is con-
fined to one hemithorax and capable of being encom-
passed in a single radiation therapy port; this allows for
mediastinal or supraclavicular nodal involvement and
does not make a distinction between local and regional
disease. Extensive disease is defined as metastatic spread
beyond the limits of one hemithorax. Extensive disease
occurs in two-thirds of small cell lung cancer cases. In
small cell lung cancer, the distinction between limited 
and extensive disease is important in determining com-
bined modality approaches with curative intent versus
palliative chemotherapy. In addition, occasional patients
present with a peripheral stage I small cell lung cancer
and may undergo surgery.5

It is important to stage all lung cancer patients before
treatment and after therapy. A comprehensive history
and physical examination are important to obtain symp-
toms suggesting regional spread, such as chest pain,
hoarseness to suggest recurrent laryngeal nerve palsy,
or evidence of obstruction. In addition, symptoms such
as bone pain, weight loss, or neurologic symptoms can
suggest metastatic disease. Examination of the head 
and neck for lymphadenopathy may reveal lymphagitic
spread.

The chest x-ray remains probably the most valuable
tool in diagnosing lung cancer. However, CT plays 
an important role in staging of lung cancer, often detect-
ing abnormalities that cannot be adequately evaluated 
on chest x-ray. The mediastinal structures, chest wall,
and vertebrae can be evaluated with small pleural
nodules or small pleural effusions often not seen on 
plain films shown on CT scans. In addition, the CT 
scan can detect metastatic disease to the liver or 
adrenals. It is important in staging a patient with lung
cancer to include the upper abdomen to the level 

of the kidneys to evaluate for liver or adrenal gland 
abnormalities.1

A CT scan can be helpful in selecting patients who
should undergo mediastinoscopy. If the CT reveals 
mediastinal nodes greater than 1.5cm in diameter, it
should not be assumed that this indicates metastatic node
involvement with tumor; histologic proof by thoracotomy
or mediastinoscopy is indicated. This information is criti-
cal for patients with non–small cell lung cancer (NSCLC)
being considered for surgery. Developed some 30 years
ago to facilitate staging of superior mediastinal lymph
nodes, mediastinoscopy remains the most accurate lymph
node staging technique to assess superior mediastinal
lymph nodes that are frequently involved with disease. In
a large study by Luke et al., the mortality rate of medi-
astinoscopy was zero with major morbidity rate less than
1%.15 In this study, it was reported that patients who were
mediastinoscopy negative but found to have mediastinal
lymph node involvement at thoracotomy had better 5-
year survivals, compared with patients who were found
at mediastinoscopy to have positive lymph nodes, who
had much poorer survival.1,13

In patients with small cell lung cancer, staging is 
important to determine if a patient has limited versus
extensive stage disease. In addition to differences in 
prognosis, those patients with limited disease may also
receive chest radiation and possibly prophylactic cranial
irradiation. Thus, patients with small cell lung cancer
should undergo brain CT or MRI to evaluate the 
presence or absence of CNS metastases. A CT scan
including the upper abdomen to evaluate the liver and
the adrenals as well as a bone scan are also important.
Pretreatment staging will detect metastatic disease to the
bone in approximately 38% of patients, metastases to 
the liver in 34% of patients, and CNS disease in 14% of
patients. If these studies reveal no evidence of metasta-
tic disease, bone marrow aspirate and biopsy should be
done because approximately 5% of patients have bone
marrow involvement as the only site of metastatic
disease.1

Treatment and Management of Illness

Once the patient has a tissue diagnosis and has been
accurately staged, the treatment plan can be determined.
The patient’s ability to tolerate treatment is of utmost
importance, whether the planned therapy is surgery, ra-
diation therapy, chemotherapy, or multimodality therapy.
A patient’s performance status has consistently been 
the single most prognostic factor for treatment planning.
Patients who are asymptomatic with a Karnofsky per-
formance status of 100% or symptomatic but normally
active with a performance status of 80% to 90% gener-
ally tolerate therapy better and live longer than patients
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Table 35.6. Stage grouping.

Occult carcinoma T N M

Stage 0 Tis N0 M0

Stage I T1 N0 M0
T2 N0 M0

Stage II T1 N1 M0
T2 N1 M0
T3 N0 M0

Stage IIIA T1 N2 M0
T2 N2 M0
T3 N1, N2 M0

Stage IIIB Any T N3 M0
T4 Any N M0

Stage IV Any T Any N M1
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who have decreased performance status (Table 35.7). In
addition, weight loss is also an important prognostic vari-
able, with weight loss greater than 5% of body weight
being an adverse predictor of survival.

Cancer is no less devastating to an elderly person than
to a younger person. Older patients have the same right
as younger patients to take part in the decision-making
process about their treatment. Quality of life is equally
important to older patients, and often they will prefer
improved quality over quantity of life, with less interest
in a trade-off of months or years of life in exchange for
the side effects of treatment. Even though cancer is a
disease of the elderly, older patients are often treated less
aggressively; this can be explained somewhat by the pres-
ence of comorbid conditions that often exist in the
elderly.16

It may be that many physicians are uncertain about
subjecting older patients to aggressive chemotherapy.
Studies of the psychosocial impact of cancer treatments
upon the elderly have shown that older patients are able
to cope with the impact of chemotherapy as well if not
better than younger patients. Older patients report no
greater frequency of toxic side effects and often experi-
ence lower levels of emotional distress and life disruption
than younger patients.17

Treatment of Non–Small Cell Lung Cancer

The treatment of non–small cell lung cancer is highly
dependent on accurate staging regimens, as already dis-
cussed. The following discussion delineates treatment
plans based on accurate clinical staging.

Stages I and II

Surgical resection is the treatment of choice for those
patients with non–small cell lung cancer presenting with

surgically resectable disease, that is, stages I, II, and pos-
sibly IIIa. Five-year survival for stage I is 60% to 80%
and for stage II, 40%. In the elderly, extensive preopera-
tive planning is necessary to determine the best surgical
procedure for a complete resection of tumor with preser-
vation of as much normal lung tissue as possible. If a
pneumonectomy is being considered, the patient’s pul-
monary status must be adequately evaluated before
surgery.

In the past, many physicians have viewed age greater
than 70 as an independent risk factor for thoracotomy.
However, because surgical resection remains the only
potentially curative form for treatment for lung cancer
and the life expectancy of patients age 70 is approxi-
mately 15 years, surgery should never be denied solely on
the basis of a patient’s age.

Massard et al.18 reviewed 1616 patients who underwent
thoracotomy for lung cancer from January 1983 to
December 1992, with 233 patients aged 70 years or more,
at the University Hospital in Strasbourgh, France. Of
these patients, 29% had no medical history, 26% had a
history of cardiovascular disease, and 19% had a previ-
ous history of malignancy that was in complete remission;
48% of patients were stage I, 17% stage II, and 30% stage
III. Of these, 210 patients were able to undergo resection,
with 60 receiving pneumonectomies and 150 lobectomies.
A total of 16 patients died postoperatively: 7.2% for the
whole series, 10% after pneumonectomy, and 6.6% after
lobectomy. The mortality was similar below and above 75
years of age. The 5-year survival for stage I was 45%,
36.3% for stage II, and 13.8% for stage III, with an overall
5-year survival of 39.9%. Survival was not influenced by
age.

Patients who have complete resections are sometimes
considered for adjuvant therapy with either chemother-
apy or radiation therapy. These strategies attempt to
reduce the risk of recurrence by treating presumed
remaining tumor cells, either still in the chest (radiation)
or disseminated to other sites (chemotherapy). Pre- and
postoperative radiation therapy has not been shown to
benefit survival in two large randomized trials. In 
addition, a recent meta-analysis also failed to demon-
strate improvement in overall survival in completely
resected patients who then went on to receive radiation
therapy.19

Despite advances in the treatment of breast and colon
carcinomas with adjuvant chemotherapy, there continues
to be no strong proof of survival benefit of adjuvant
chemotherapy in lung cancer, despite occasional trials
that suggest a benefit. However, clinical trials involving
newer agents are ongoing in the adjuvant setting and
should be considered if available. In one study, patients
with stage IB non–small cell lung cancers are being ran-
domized to either observation alone or four cycles of
chemotherapy with carboplatin and paclitaxel. Another

Table 35.7. Karnofsky performance status.

100% Normal, no complaints, no evidence of disease
90% Able to carry on normal activity; minor signs or symptoms

of disease
80% Normal activity with effort; some signs or symptoms of

disease
70% Cares for self, unable to carry on normal activity or do

active work
60% Requires occasional assistance, but is able to care for most

personal needs
50% Requires considerable assistance and frequent medical care
40% Disabled; requires special care and assistance
30% Severly disabled; hospitalization is indicated, although death

not imminent
20% Very sick; hospitalization necessary; active support treatment

is necessary
10% Moribund; fatal processes progressing rapidly

0% Dead



large intergroup study is randomizing patients with com-
pletely resected stage II or stage III disease to either
observation alone or four cycles of cisplatin and vinorel-
bine chemotherapy. Results from these studies are not
expected to be available for a number of years, so until
then, no firm recommendation of adjuvant chemotherapy
can be given.

Operable Stage III

Surgery alone for stage III disease is associated with 5-
year survival of less than 10%. In an attempt to improve
long-term outcome of patients with this stage of disease,
investigators have added chemotherapy preoperatively
before a curative resection is attempted. In one study by
Rosell et al., patients with IIIA disease (N2-ipsilateral
node involvement) disease had improved survival after
three courses of preoperative chemotherapy with mito-
mycin, ifosfamide, and cisplatin.20 Another study by Roth
et al. demonstrated a 3-year survival of 56% for patients
treated with preoperative chemotherapy compared with
15% for patients treated with surgery alone.21 Although
these studies were not designed specifically for the geri-
atric population, nonetheless elderly patients were not
excluded (in fact, the Rosell study had a patient aged 78
years in the combined treatment arm). The applicability
of these studies to elderly patients remains questionable;
however, elderly patients with good performance status
and absence of other significant comorbidities should be
considered for this treatment.

Inoperable Stage III

Radiation therapy has been the most common treatment
in inoperable regional non-small cell lung cancer. It has
also been considered an alternative treatment for those
patients with underlying medical problems who cannot
undergo surgery or those patients who decline surgical
resection. The median survival for patients undergoing
primary radiation therapy for unresectable disease is 
less than 1 year. Five-year survival data, however, show
approximately 6% of patients alive and well with radia-
tion therapy alone. This finding should not be compared
with surgical results, because patients who are selected
for radiation alone are usually patients with decreased
performance status or other less favorable prognostic
factors. Radiation therapy can be very useful in the 
palliation of symptoms resulting from thoracic tumor
growth, such as intractable cough, hemoptysis, dyspnea,
and chest pain. The major toxicity encountered is
esophagitis, which is usually easily managed with patients
who received radiation therapy without chemotherapy.
Pneumonitis and pulmonary fibrosis are also important
toxicities and, although rare, can result in significant mor-
bidity in a patient population that already has preexist-
ing pulmonary compromise.

Lung cancer may be one of the most common tumors
treated with primary radiation therapy in the over-65 
age group. There are several advantages to radiation
therapy. There is no appreciable acute mortality 
associated with the treatment, and underlying comorbid
conditions other than severe pulmonary disease do 
not often preclude radiation treatments. The normal
healthy lung parenchyma can be preserved while relief of
endobronchial obstruction is achieved, and the risk of a
second malignancy is of less concern than in a younger
patient. Relative disadvantages of radiation include the
length of time involved in the course of treatment (often
4 to 6 weeks or more) and the side effects associated with
radiation treatment, such as fatigue, loss of appetite,
nausea and vomiting, dysphagia, and lowered blood
counts.22

Because of the poor survival rates with radiation alone
in stage III NSCLC and the frequent development of
metastatic disease at distant sites, the role of chemother-
apy in combination with radiotherapy has been evalu-
ated. In one study in which vinblastine and cisplatin
chemotherapy plus radiation therapy was given, survival
rates in years 1 to 7 were 54%, 26%, 24%, 19%, 17%,
13%, and 13%, respectively, in chemotherapy- and 
radiation-treated patients compared with 40%, 13%,
10%, 7%, 6%, and 6% for patients treated with radiation
alone.23,24 The benefit of chemotherapy before radiation
treatment has been confirmed by other studies as well.
Another pivotal trial demonstrated that the concomitant
treatment of inoperable NSCLC with cisplatin and 
radiation leads to improved local control of tumor as well
as survival benefit.25 Thus, for good performance status
patients with minimal weight loss, the combination of
chemotherapy with radiation therapy should be strongly
considered. What remains to be determined are the
optimal chemotherapy agents used, as well as how they
should be combined with radiation therapy.

Stage IV Metastatic Disease

Unlike small cell lung cancer, chemotherapy in advanced
(stage IV) non-small cell lung cancer has shown marginal
benefit. With the introduction of platinum-based
chemotherapy, a modest survival benefit has been seen in
patients. However, these benefits are usually brief and
have been accompanied by a relatively high incidence 
of treatment-related toxicity. Best supportive care over
chemotherapy remains a frequent choice, although there
have been several studies that have shown a statisti-
cally significant survival advantage for combination
chemotherapy over best supportive care.26,27 Much of the
debate relates to the lack of quality of life studies in this
setting to assess whether the modest improvement in 
survival is associated with improved quality of life as 
well.
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Recent studies have actually suggested that elderly
patients with NSCLC may have a better prognosis with
treatment. Albain et al. analyzed 2531 patients with
advanced-stage (IIIB/IV) NSCLC in the Southwest
Oncology Group from 1974 to 1988 to assess the interac-
tions of host- or tumor-related prognostic factors in
therapy to determine whether each independently pre-
dicts outcome and define prognostic subsets with dif-
ferent survival potentials.28 It was found that a good 
performance status, female sex, and age greater than 
70 years were significant independent predictors.
Giovanazzi-Bannon et al., in an analysis from the Illinois
Cancer Center, determined that there were no major dif-
ferences between patients 65 years of age or more and
patients less than 65 years of age when treated on phase II
clinical trials.29 It was concluded that elderly patients
should not be denied access to cancer clinical trials because
of age alone. In this review, the older patients received
slightly more courses of therapy with no significant differ-
ence between the two groups for treatment interruptions,
days of delay, or number of dose reductions. When best
response to therapy was analyzed, the elderly patients had
more stable disease and less progressive disease than the
younger patients. Older patients experienced only slightly
more grade III or greater hematologic toxicities with no
significant differences in other severe toxicities.

These results support the concept that at least some
elderly patients can receive chemotherapy with similar
benefit and side effects, if carefully selected based on
good performance status and lack of comorbid disease,
which are eligibility-applied to most clinical trials. How-
ever, application of these regimens to more depend-
ent elderly populations requires further study, and very
intensive regimens must be used with caution even in the
well elderly. The importance of performance status as a
predictor for the ability to tolerate polychemotherapy
was most recently demonstrated by the Eastern Cooper-
ative Oncology Group. Patients with performance status
two suffered more toxicity and had inferior survival com-
pared with patients with better performance status.30

More recently, the choice of chemotherapy agents
useful for the treatment of non-small cell lung cancer 
has increased; these include the cisplatin analogue carbo-
platin, the taxanes paclitaxel and docetaxel, the vinca
alkaloid vinorelbine, the campthotecin irinotecan, and
gemcitabine. In addition to being more effective com-
pared with prior drugs, these compounds are also better
tolerated and more easily delivered to patients. Further-
more, formal testing of these agents in elderly patients
has now been undertaken.

The Elderly Lung Cancer Vinorelbine Italian Study
Group (ELVIS) investigators designed and executed a
study to compare best supportive care in elderly patients
with good performance status to single-agent chemother-
apy with vinorelbine.31 Patients aged 70 years or older

who had good performance status (defined as spending
no more than 50% of the waking day in bed) were
enrolled in the study. All patients had biopsy-proven non-
small cell lung carcinoma, either stage IV or stage IIIB
(malignant pleural effusions or metastatic disease to the
supraclavicular lymph nodes). Treatment consisted of
either best supportive care or vinorelbine 30mg/m2 given
on days 1 and 8. The chemotherapy was repeated every
3 weeks for a maximum of six cycles. Supportive care
treatments were at the discretion of the physicians, and
radiotherapy was allowed. No crossover was allowed.
The major endpoints of the study included toxicity and
response evaluations, a quality of life assessment, and
overall survival. Baseline characteristics of the patients
were well balanced in both arms. The median age was 74
years, with the majority of patients being men and having
stage IV disease. Patients treated with vinorelbine
demonstrated a clear survival benefit, with median sur-
vival increasing from 21 to 28 weeks; 1-year survival was
extended from 14% in the best supportive care arm to
32% in the arm of patients receiving chemotherapy 
with vinorelbine. The overall response rate (complete
and partial responses) was 19.7%. Results of the quality
of life assessments were complicated by missing data
(resulting from patient death and noncompliance) but
nonetheless demonstrated a benefit of chemotherapy.
Notable findings include benefits of vinorelbine in
dyspnea, pain, and pain medicine consumption. Negative
effects of chemotherapy included constipation, nausea
and vomiting, hair loss, and peripheral neuropathy.
However, only five patients discontinued therapy because
of serious side effects, four due to severe constipation and
one due to atrial arrhythmia.

This trial is of great importance as it is the first ran-
domized trial of chemotherapy versus best supportive
care in the elderly patient population. The results of this
trial, as well as others, will make it difficult if not impos-
sible for future trials to include a best supportive care
arm. It is important to point out that the survival benefit
of chemotherapy was not at the expense of high levels of
toxicity and poor quality of life. The safety of this regimen
is further suggested by a low level of hematologic toxic-
ities and no treatment-related episodes of neutropenic
fever or sepsis.

Vinorelbine has been approved by the Food and Drug
Administration (FDA) for treatment of patients with
non–small cell lung cancer and was the first of the
“modern” chemotherapy drugs approved for lung cancer
in the United States in more than 20 years. The combi-
nation of vinorelbine with cisplatin has been shown to be
superior to single-agent vinorelbine, with single-agent
vinorelbine chemotherapy producing a 1-year survival of
30% and a median survival of 31 weeks, whereas the com-
bination led to a 35% 1-year survival rate with median
survival time increasing to 40 weeks.32



The effect and tolerability of monotherapy with 
gemcitabine has recently been examined in a series 
of patients over the age of 70 years who had good 
performance status.33 Patients received gemcitabine 
1000mg/m2 given every week for 3 weeks, followed by a
1-week rest period; the cycle was then repeated every 4
weeks for a maximum of six cycles. Dose reductions and
delays were made for hematologic toxicities. Forty-six
patients were treated on the study, with the majority of
patients being men with stage IV disease. The overall
response rate including partial and complete responses
was 22.2%. Ten patients who had symptoms demon-
strated an improvement in their performance status on
therapy. No WHO grade IV toxicities were demon-
strated, there were no episodes of neutropenic fever, and
no patients died due to complications of therapy. Two
patients required discontinuation of therapy due to skin
rash. Although this study does not demonstrate a mean-
ingful benefit of single-agent gemcitabine on overall sur-
vival, it does suggest that the drug has activity, can
improve the performance status of some patients receiv-
ing therapy, and has minimal toxicity. Furthermore,
gemcitabine may be able to replace cisplatin-based
chemotherapy in the elderly, given results of recent trials
that demonstrate similar efficacy and better toxicity than
the older standard regimen of cisplatin and etoposide.

Preliminary evidence also suggests that paclitaxel
given weekly to elderly patients has efficacy and is well
tolerated. One study treated patients over 70 years of 
age with paclitaxel and found a near 30% response rate
coupled with symptom relief and minimal or absent side
effects.34 Future studies will be needed to determine if a
survival benefit exists similar to that seen in the ELVIS
trial.

It is hoped that these new agents will lead to more 
substantial gains in both quality of life and survival for
patients with advanced NSCLC.

Treatment of Small Cell Lung Cancer

Surgery is rarely thought to be an option in small cell lung
cancer. However, approximately 3% of small cell lung
cancer patients present with a solitary peripheral nodule.
Surgical resection of the tumor in these patients has been
associated with a 5-year survival rate greater than 30%.
In those patients presenting with a stage I small cell lung
cancer, surgery should be considered as primary treat-
ment with adjuvant chemotherapy, with or without radia-
tion therapy postresection. Chemotherapy is the most
important component of small cell lung cancer treatment
because of the sensitivity of small cell lung cancer to
chemotherapy and the systemic nature of the disease.
Patients with limited-stage disease treated with combi-
nation chemotherapy have a median survival of approxi-
mately 14 to 15 months and 9 months for extensive-stage

disease. There is a 2-year disease-free survival of approxi-
mately 13% in patients with limited-stage disease, with
only 2% long-term survival in patients with extensive-
stage disease. The development of tumor resistance to
chemotherapy appears to be a major factor contributing
to relapse. Small cell lung cancer cells are quite sensitive
to radiation therapy, and therefore radiotherapy is best
used early in treatment in combination with chemother-
apy in patients with limited-stage disease and good per-
formance status, with the potential to increase the
curability of this disease.11 In the elderly, however, the
benefits of combined modality therapy must be balanced
against the increased toxicities, particularly myelosup-
pression, pulmonary toxicity, fatigue, and anorexia. Thus,
supportive care is critical in the success of combined
modality approaches in this population.

The management of limited-stage small cell lung cancer
continues to consist of a treatment plan combining
chemotherapy and radiation therapy. A meta-analysis of
trials comparing chemotherapy with chemotherapy plus
radiotherapy demonstrated a small, albeit significant,
improvement in overall survival in patients who received
a combined approach. However, questions still remain on
the best way to combine chemotherapy with radiother-
apy, especially given the increased toxicity with the 
combination. One recent study has suggested that 
twice-daily radiotherapy improved survival in patients
with limited-stage small cell lung cancer.35 Patients with
limited-stage small cell lung cancer were treated with 
four cycles of cisplatin and etoposide chemotherapy 
given every 21 days. Patients were randomized to receive
a standard dose of 45Gy of concurrent radiation given
either twice daily over a 3-week period or once daily over
a 5-week period. The median age of the patient popula-
tion was 62 years, with patients aged over 65 years 
comprising 31% and 40% of the two arms.At 5 years, 26%
of patients receiving twice-daily radiotherapy were alive
compared with 16% of patients receiving once-daily
radiotherapy. The improvement in survival was at the
expense of increased esophageal toxicity in the twice-
daily treated group, but no differences in hospitalization
or esophageal perforation, and no strictures, were noted.
Whether the results of this trial can be generalized to the
geriatric population remains to be determined.

One controversial area in the management of small cell
lung carcinoma concerns the use of prophylactic cranial
irradiation (PCI) for patients with complete responses 
to chemotherapy. Advances in radiotherapy techniques
have reduced the rate of recurrent disease in the chest;
however, these patients continue to be at high risk for the
development of systemic metastasis, mainly to liver, bone,
adrenal glands, and brain. At diagnosis, only 10% to 20%
of patients have brain metastasis, while at 2 years post-
diagnosis nearly 50% of patients developed brain metas-
tasis. Because of the blood–brain barrier inhibiting
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chemotherapy effects, the brain has been believed to be
a sanctuary site for subclinical metastasis. Investigators
over the years have thought that giving radiotherapy to
the whole brain may prevent the development of brain
metastasis and positively impact on quality of life and
overall survival. Randomized trials have demonstrated a
clear reduction in the development of brain metastasis;
however, an impact on survival was unclear given the 
low numbers of patients randomized. Coupled with this
enthusiasm, however, came the worry about a deleterious
effect on neuropsychologic functioning. Subsequently,
studies have demonstrated that a high proportion of
patients with limited-stage SCLC had preexisting cogni-
tive dysfunction before receiving PCI, which might have
influenced previous studies.36,37 To get a better idea of
whether PCI can impact patient survival, a meta-analysis
was performed on individual data from studies that ran-
domized patients demonstrating a complete response to
chemoradiotherapy, to PCI, or to no PCI.38 PCI decreased
the cumulative incidence of brain metastasis by nearly
50%, which translated to a 5% increase in the rate of sur-
vival at 3 years. The median age of patients in this trial
was 59 years, with a range up to 80 years. Again, whether
this trial can be generalized to elderly patients remains 
in question. Subgroup analysis, despite its known limita-
tions, did not demonstrate any difference in benefit as a
function of age.

Controversy continues over the benefit of treating
elderly patients with chemotherapy, given commonly
held views that they are less tolerant compared with
younger patients. Elderly patients may be at increased
risk of myelosuppression because of less marrow cellu-
larity, as well as impaired renal and hepatic function that
alters drug metabolism and excretion. Comorbid disease,
often the result of years of smoking, also limits the enthu-
siasm of oncologists to treat elderly patients. Indeed, in
elderly small cell lung carcinoma patients, nearly three-
quarters had comorbid disease, including coronary artery
disease, chronic obstructive pulmonary disease, and
second malignancies. Biases against the treatment of
small cell lung cancer in the elderly may not be justified.
For example, Shepherd et al. found that elderly patients
can tolerate chemotherapy and derive a survival benefit.39

The delivery of chemotherapy was impaired, however,
with most patients requiring dose reductions, and less
than half of the patients completed six cycles of
chemotherapy. These and other studies that have demon-
strated similar response rates and overall survival in
young and old SCLC patients have made the oncology
community reevaluate its view of treating elderly patients
with SCLC. Even single-agent chemotherapy, such as
with etoposide, can result in high response rates and
improvements in survival. Finally, the addition of colony-
stimulating factors such as G-CSF and erythropoietin
may allow for more aggressive treatment of these

patients. We believe that all elderly patients with small
cell lung cancer should receive oncology consultation and
those that are medically fit and interested in the pallia-
tion and survival benefits offered by chemotherapy
should receive treatment.

Supportive Care

Just as elderly patients are often not treated aggressively
for lung cancer, the associated side effects of their dis-
eases or treatment may not sufficiently be addressed.
Elderly patients with cancer require substantial suppor-
tive care. The goal of all supportive therapy should be 
to maximize the ability of the patient to tolerate both 
the disease and its treatment.40 (Cancer pain is addressed 
in Chapter 28; also see other Palliative Care chapters in
Part IV.)

Patients may present to their physician complaining 
of unexplained weight loss and loss of appetite and may
subsequently be diagnosed with cancer. Cancer cachexia
is common in patients with advanced metastatic disease
but may also occur in patients with localized disease.
Anorexia with abnormalities in taste perception, such as
intolerance for sweets, sour, or salty flavors, as well as an
aversion for meats, may exist before initiation of treat-
ment and subsequently be exacerbated by the initia-
tion of chemotherapy or radiation therapy.41 Substantial
weight loss, which is progressive, and a malnourished
state often prevent a patient from being treated. Treat-
ment should include counseling of the patient and family
members as to why the symptoms are present, consulta-
tion with a dietician to discuss meal planning and prepa-
ration, and often treatment with medications such as
megestrol acetate or prednisone that may stimulate the
appetite.

Improvements in antiemetics with the use of serotonin
antagnoists, as well as the use of colony-stimulating
factors to ameliorate neutropenia and its complications
when appropriate, have had a major impact on the sup-
portive care of the cancer patient receiving chemother-
apy. These agents may particularly be useful in the elderly
and assist the physician in the decision to use chemother-
apy in the elderly lung cancer patient. Recently, the
benefit of recombinant erythropoietin on quality of life
was described in patients receiving chemotherapy for
nonmyeloid malignancies.42 In this study, patients were
treated with erythropoetin-alpha 10,000 units three times
weekly, which could be increased to 20,000 units three
times weekly depending on the hematologic response.
This therapy was associated with improvements in quality
of life scores that were well correlated with levels of
hemoglobin. A large number of patients had cancer of
the lung and were being treated with modern chemother-
apy regimens, including carboplatin/paclitaxel, carbo-



platin/etoposide, paclitaxel, and cisplatin/etoposide.
The mean increase in hemoglobin was approximately 
2g/dL with nearly two-thirds of patients responding to
erythropoetin-alpha. Tumor type, tumor response to che-
motherapy, performance status, chemotherapy regimen,
baseline hemoglobin, and baseline erythropoietin levels
were not found to correlate with quality of life responses.
Although not specifically targeting the elderly popula-
tion, nonetheless the median age of lung cancer patients
was 65 years.

Of increasing importance in patients with lung cancer
is the coexistence of depression, which can serve as a pre-
dictor of quality of life. Recently, the rates of depression
were reported in patients with both small and non–small
cell lung cancer.43 Depression existed in one-third of
patients before the initiation of treatment and persisted
in more than 50% of patients. Multivariate analysis
revealed that functional impairment was the most impor-
tant risk factor for the development of depression, along
with physical symptom burden and fatigue. Age was 
not a risk factor for the development of depression;
rather, there was a nonsignificant trend toward lower
rates of depression in older patients.

Conclusions

The epidemic of lung cancer continues in the United
States, and the elderly remain the major target. Despite
a decline in smoking by men in the United States, anti-
smoking campaigns have not been successful in prevent-
ing teenage smoking or in decreasing the percent of
women who smoke, so the epidemic will continue.

Despite the high mortality of lung cancer, however,
long-term survival is now possible, not only for surgically
resected patients but also for some patients with stage III
non–small cell lung cancer or limited-stage small cell lung
cancer. Even in advanced disease, significant improve-
ment have been made by the use of chemotherapy and
supportive care in appropriate patients. Elderly patients
with lung cancer deserve careful evaluation of treatment
options in a multidisciplinary setting.
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tural level the clues are limited. Studies have shown
almost 77% of specimens to have a normal karyotype.9–11

Careful family and detailed linkage studies indicate that
familial aggregation of this disease occur in one-quarter
of men (two first-degree relatives); however, linkage
studies revealing a susceptibility, some inherited with 
a Mendelian pattern, seem only to account for 9% of
hereditary prostate cancer.12,13 Genes located on two
regions of chromosome 1q, the HPC 1, have been impli-
cated as predisposing to the development to prostate
cancer.14 There is also a report of a second susceptibility
gene, Xq (27–28), seen mainly in families of North
American and Scandinavian origin.15 Although other loci
including myc and erb B2/neu proto-oncogenes have
been implicated because structural abnormalities or
abnormal expression sometimes are seen, data support-
ing a causative or primary genetic role for these loci are
lacking. Alterations in loci on chromosomes 8, 10, and 16
have also been identified as potential markers for the
development of prostate cancer.16,17

The racial distribution of prostate cancer also offers 
the potential for exploring causal relationships. Autopsy
studies reveal that blacks, whites, and Asians have
essentially the same prevalence of “clinically silent” or
latent prostatic carcinoma.18 Blacks, however, have a
higher rate of clinically significant prostate cancer, as
compared with whites and Asians.19 There is evidence that
African and Asian immigrants to the United States 
have increasing risk in successive generations. The risk
gradually approaches that seen in African-Americans and
whites born in the United States.20–22 This finding suggests
that environmental factors may play a role in the
progression from latent to clinically significant prostate
cancer. Several hypotheses for these observations, includ-
ing quantity and quality of dietary fat intake, vitamin A,
and vitamin D metabolism have been suggested.23–25

Androgens are clearly important in prostate cancer. Men
who are hypogonadal rarely, if ever, develop prostate
cancer. There are data indicating that polymorphisms in

Prostate cancer is second only to lung cancer as a cause
of cancer mortality in men; in 2000, 31,900 deaths were
estimated to occur.1 Among males, no cancer is more
prevalent than prostate cancer. Cancer is second only to
heart disease as a cause of death in adults; prostate cancer
accounts for 20% of the cancer deaths in men over the
age of 75. One of every eight men in the 60- to 79-year-
old age group will be diagnosed with prostate cancer; by
comparison, 1 in 15 women of the same age will be diag-
nosed with breast cancer. Although many older men who
are found to have prostate cancer do not die of prostate
cancer, many require treatment of symptoms such as
pain, bleeding, and urinary obstruction. Prostate cancer
is a major cause of mortality, morbidity, and expenditure
of health care resources in older men.

The single greatest risk factor for the development of
prostate cancer is age.2 As demonstrated in Figure 36.1,
the incidence of prostate cancer increases exponentially
with age. The underlying biologic cause of this increased
incidence is not clear. As the population of the United
States ages, the incidence of prostate cancer will likely
continue to increase.3

Other risk factors for the development of prostate
cancer include family history and race. Men with a first-
degree relative (father or brother) with prostate cancer
have a twofold increase in the risk of developing the
disease, and the risk increases with the number of
involved relatives.4,5 The risk of prostate cancer is also
increased in men with a first-degree female relative with
breast or ovarian carcinoma.6,7 This latter observation
suggests a link between these hormone-related carcino-
mas. This association is an area of active investigation,
and attention is currently focused on the long arm of
chromosome 17, also the reported site of the BRCA1
gene. Linkage analysis suggests that alterations at this
locus may be associated with prostate, ovarian, and breast
cancer in some families.8

Considerable work has been done to define a gene or
genes associated with prostate cancer. At the broad struc-
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both androgen receptor structure as well as the androgen-
metabolizing enzyme, 5-alpha reductase, confer increased
risk of prostate cancer. Certain polymorphisms in these
moieties can enhance androgen effects on target cells,
and this may contribute to enhanced prostate cancer
risk.26,27

Although age is a major risk factor for developing
prostate cancer, the effect of age on the course of the
disease is less clear. Many clinicians have argued that the
disease is more indolent in older patients and requires 
no active therapy. This perception is likely based on the
observation that older patients often die of diseases 
other than prostate cancer. This perception results in 
less aggressive diagnostic and therapeutic approaches in
older patients.28 Data documenting the effect of age 
on the course of prostate cancer are lacking. Studies 
that have been carried out provide conflicting data.28–32

Multivariate analysis of patients enrolled in a large
Scandinavian trial showed that older patients with
metastatic disease had a longer time to progression and
cause-specific survival.33 Similar findings were reported
for overall survival of patients entered in the National
Prostate Cancer Project (NPCP) chemotherapy trials.34

These large studies suggest that if age has any effect, it is
a positive one. Decisions about therapy should be based
primarily on clearly defined prognostic factors, such as
performance status, tumor grade, and extent of disease.
Data do suggest that prostate cancers in older men may
progress more slowly than in younger men. A critical
factor to be taken into consideration in evaluating
therapy options is the life expectancy of the patient.

Screening for Prostate Cancer

The basic principles of screening for disease in an elderly
population are covered in Chapter 17, Prevention.

However, there are several issues concerning prostate
cancer that warrant special mention. Two of the funda-
mental aspects of a successful screening strategy are the
identification of significant cases and the delivery of
effective therapy.35 Despite the multiple studies in this
area, current diagnosis and therapy of prostate cancer
remains controversial in these two aspects. Although
measurement of the serum level of prostate-specific
antigen (PSA) provides an early indicator of the presence
of prostatic disease, this may not necessarily be due to
prostate cancer. PSA levels may reflect abnormalities in
the prostate that are benign, for example, hypertrophy,
infection, or infarction. Until recently, it was unclear
whether men who are diagnosed with prostatic malig-
nancy using a PSA-based strategy have clinically signifi-
cant disease that will result in morbidity and mortality.
Data from the Physician’s Health Study indicate that 
an elevated PSA level on a single blood draw is pre-
dictive of clinically significant prostate cancer with a 
low false-positive rate.36 This finding argues strongly 
that PSA-based screening detects clinically important
cancers.

A more difficult problem is that clear proof that the
definitive therapies applied to the treatment of prostate
cancer improve quality of life or overall survival is
lacking. Identifying a patient with prostate cancer may
lead to significant diagnostic and therapeutic morbidity
and cost for the patient and family because treatment
decisions often seem inevitable once the diagnosis is
made. Thus, before obtaining a screening serum PSA
level, a frank and open discussion about the use of the
information and the consequences of the various options
is required. For a man with a life expectancy of less than
10 years, even the most ardent therapist is hard pressed
to suggest an advantage to diagnosing and subsequently
treating prostate cancer.

Figure 36.1. Annual incidence of prostate cancer 
in the United States. (Data from the Surveillance,
Epidemiology, and End Results [SEER] Program
Staff.2)



Diagnosis of Prostate Cancer

Prostate cancer has a long and highly variable natural
history. Patients may present with any of several mani-
festations of the disease, which range from the patient
presenting with symptoms of bladder outlet obstruction
and a normal PSA in whom cancer is discovered as an
incidental finding at transurethral resection of the
prostate, to the patient who presents with debilitating
bone pain secondary to metastatic disease. In all cases,
the diagnosis of prostate cancer should be established 
by biopsy. A typical scenario in current practice is the
patient who presents with an elevated PSA, with or
without a palpable abnormality on digital rectal exami-
nation. If treatment would be pursued, these patients
usually undergo transrectal ultrasound-guided biopsy of
the prostate. If treatment is considered, the importance
of this biopsy cannot be overstated, particularly because
there are benign conditions that can result in a mild to
moderate elevation in the serum PSA.37 Furthermore, his-
tologic examination of the biopsy in cases of malignancy
yields prognostic information that can have a significant
impact on future management. Once the diagnosis of
prostate cancer has been established, a limited staging
evaluation, typically consisting of a bone scan and routine
laboratory studies, is often performed. There are data
indicating that a bone scan is unnecessary for asympto-
matic patients with PSA less than 20ng/mL.38 More inten-
sive and invasive staging procedures, such as computed
tomography or magnetic resonance imaging, are reserved
for special situations and do not impact routinely on
clinical decisions.

The clinical stage of prostate cancer is based on extent
of disease determined by these data. Histologic descrip-
tion of the biopsy specimen also offers important prog-
nostic information. Although relatively simple staging
descriptions have been used for years,39,40 the most widely
accepted system is that based on the tumor-node-
metastasis (TNM) assessment.41 The TNM system takes
into account the patients whose disease is detected by
PSA alone without palpable abnormality, reflecting the
advances in diagnosis over the past few years (Table
36.1).

Another important prognostic factor is the histologic
description of the tumor. This aspect is particularly
important in early-stage lesions. The information derived
from the histologic evaluation includes the extent of
involvement of the resected specimen and the extent of
differentiation of the tumor. This latter characteristic 
is best described in terms of the Gleason grade.42 The
Gleason grade ranges from 2 to 10 and is derived by the
pathologist. Gleason scores (1 through 5) are assigned 
to the two most common histologic patterns seen in the
prostate specimen. A well-differentiated tumor is scored
as 1 or 2, while a poorly differentiated tumor receives 

a 4 or 5 score. These two scores are added together and
expressed as a Gleason score; for example, 4 + 3 = 7. This
grade is useful in predicting the biologic aggressiveness
of a tumor and correlates with prognosis and extent of
disease.43–45

Management of the Patient with
Prostate Cancer

Once a histologic diagnosis and clinical stage have been
established, patients and their physicians face several
major decisions. These decisions are complicated by the
variable natural history of this disease and the lack of
randomized prospective trials to guide therapeutic deci-
sions. Particularly in the older patient, the primary care
physician can and should play a crucial role in this deci-
sion making because the past medical history and current
condition of the patient will have a significant impact on
the options to be considered. The decisions to be made
differ widely based on the extent of the disease. In
general, patients can be grouped into three categories:
(1) those with organ-confined disease; (2) those with
regionally advanced disease; and (3) those with metasta-
tic disease.

Organ-Confined Disease

This category is composed of patients with localized
prostate cancer (T1–2c, N0, M0). There is controversy about
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Table 36.1. Comparison of staging systems.

AUA Entity TNM

A Diagnosed incidentally at transurethral resection T1
A1 £5% Of tissue involved T1a
A2 >5% Of tissue involved T1b

Diagnosed by needle biopsy, elevated PSA only T1c
B Palpable nodule T2
B1 £Half of a lobe T2a
B1 >Half lobe, not both T2b
B2 Both lobes T2c
C Tumor penetrates capsule T3

Unilateral T3a
Bilateral T3b
Seminal vesicle invasion T3c
Tumor fixed or invades adjacent structures T4
Bladder neck, sphincter, rectum T4a
Levator muscles or fixed to pelvic sidewall T4b

D1 Regional nodes (true pelvis) N
One node £ 2cm N1
One node > 2 £ 5, multiple nodes N2
Any node > 5cm N3

D2 Metastases M1
Nonregional nodes M1a
Bone M1b
Other M1c

AUA, American Urologic Assoication; TNM, tumor-node-metastasis.
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the management of patients in this broad category. These
patients range from those with well-differentiated, inci-
dentally detected tumors involving less than 5% of the
gland (T1a), to those with palpable tumor diffusely involv-
ing both lobes (T2c). These tumors have widely variable
natural histories, but the unifying characteristic is that
they are potentially curable by definitive therapy.
Whether such therapy has an impact on overall survival,
particularly for the population of men with T1a or T1b

disease, is not known. Thus, there is debate as to how
these patients should be managed. This debate is par-
ticularly relevant in an elderly population where life
expectancy and tolerance of morbidity have considerable
impact on treatment decisions.

Consideration of the natural history of prostate cancer
is crucial. The overall survival for patients with organ-
confined disease who are not treated is numbered in
terms of several years.46 The two definitive therapeutic
modalities that have been utilized to treat this disease are
radical prostatectomy and irradiation. There are several
techniques for administering irradiation: external beam
irradiation administered via an increasing number of
techniques that allow increase in dose intensity of irradi-
ation [three-dimensional (3-D), conformal field treat-
ment planning, intensity-modulated radiation therapy
(IMRT), brachytherapy using intra prostatic implanta-
tion of 1125 or palladium-impregnated seeds or high-dose-
rate, afterloading techniques]. It is beyond the scope of
this chapter to discuss the variety of irradiation tech-
niques. The greatest experience and longest follow-up
data for irradiation are derived from a series of patients
treated by external beam irradiation.

After surgical treatment for T1 and T2 prostate cancer,
the cancer-specific survival rate is 90% to 94% at 10 years
and 82% to 90% at 15 years.47–49 If the PSA level is
considered as an indicator of disease progression, the
reported progression rate for the foregoing group is 17%
to 31% at 5 years and 23% to 53% at 10 years.50,51 Treat-
ment of localized prostate cancer with irradiation yields
similar results. In a study of 313 patients with T1 disease
by Hanks et al.52 with external beam radiation alone, sur-
vival was 77% at 5 years and 51% at 10 years (compar-
ing well with 81% and 62% survival for age-matched
normal males). Another study53 of 500 men mostly with
T1 and T2 disease treated with irradiation revealed 80%
survival at 5 years with 72% surviving without clinical
evidence of any disease. The rate went down to 51%
when the PSA was taken into account as an indicator of
recurrence. (NB: The surgery data represent cancer-
specific mortality and the radiation data overall mortal-
ity.) It is critical to realize, when examining outcomes of
irradiation and prostatectomy, that surgical series usually
include younger men and report results by pathologic
stage. By contrast, irradiation series generally are com-
posed of older men and results are reported as the clini-

cal stage, which notoriously underestimates the local and
regional extent of tumor.

Improved results have been obtained in localized
prostate cancer using a combination of external beam
radiation and goserelin [a gonadotropin-releasing
hormone agonist (GnRHa)].54 Bolla and colleagues54

studied 415 patients with T1–T4 prostate cancer, randomly
assigned to irradiation versus radiation and goserelin.
The survival in the combined therapy arm was 79% at 5
years versus 62% in the radiation-only group (p < 0.001).
Eighty-five percent of the surviving patients were free of
disease at 5 years. When comparing these data with those
for surgery, it should be noted that the Bolla study
included patients with T3 and T4 prostate cancer, which
are not included in the surgery data. The Radiation
Therapy Oncology Group (RTOG)has several suchongo-
ing trials in which short-term or long-term therapy with
GnRHa + antiandrogen + irradiation is being studied
with respect to local control and time to progression in
comparison to irradiation alone.

Prostatectomy and irradiation have complications that
may have a significant impact on quality of life.55 The
major complications of these approaches are listed in
Table 36.2. Acute radiation proctitis and cystitis are seen
often in men receiving external beam radiotherapy; infre-
quently, chronic cystitis or proctitis may result. Following
radical prostatectomy, impotence and incontinence are
the complications with the most significant impact on
quality of life. In addition, this procedure is associated
with 1 to 2 units of blood loss and a 0.1% to 2% risk of
perioperative mortality. Reported series from major
centers with large experiences note impotence and incon-
tinence rates of 30% to 40% and 5% to 10% respectively.
However, a more population-based survey of Medicare
patients who had undergone radical prostatectomy
revealed that the vast majority were impotent and more
than 40% had some problem with continence.56 Nearly
one-fourth of the patients reported that they required
further therapy for recurrent cancer. This survey suggests
that the published estimates for the efficacy and compli-
cation rates of this procedure may be overly optimistic.
There are no satisfactory trials comparing prostatectomy

Table 36.2. Complications of prostate cancer treatments.

Treatment Complications

External beam radiotherapy Acute cystitis, proctitis: 30%–40%
Urinary retention: 3%–5%
Chronic prostitis: cystitis 4%–7%
Impotence: 40%–60%

Radical prostatectomy Blood loss: 1–2 units
Impotence: 40%–60%
Incontinence: 5%–15%
Anastomotic stricture: 1%–25%
Thromboembolism: 1%–12%
Mortality: 0.1%–2%



with radiation that has been completed.57 At this time,
there is little compelling evidence to support either irra-
diation or prostatectomy as superior.

The debate regarding radical prostatectomy and radio-
therapy takes on particular significance in men with
competing morbidities, particularly when there are data
suggesting that no treatment at all is an acceptable
approach for some men. There are published series that
suggest the survival of men with localized prostate cancer
who are not treated is comparable to that of men who
undergo radical prostatectomy,58,59 but methodologic
problems, including the lack of statistical power, limit the
conclusions to be drawn from these trials. A larger trial
designed to address this question is now underway in the
Veterans Administration System. There are no random-
ized trials comparing radiation therapy with observation.

Observation-only is an option for some men with
organ-confined prostate cancer, and this is especially true
in the elderly population with reduced life expectancy.
Several studies have shown that most men with small
tumors and well- or moderately differentiated cancer will
have long survival without major interventions.60–66 A
pooled analysis of more than 800 men with localized
disease identified tumor grade as the major factor in pre-
dicting disease-specific and metastasis-free survival.46 The
10-year, disease-specific survival is 87% for men with his-
tologic grade 1 and 2 tumors (Gleason £7) and 34% for
men with grade 3 (Gleason >7) tumors. This disease-
specific survival for men with well- and moderately
differentiated tumors compares favorably with the
reported survival for both radical prostatectomy and
external beam radiotherapy.67,68

A recent development in the therapy of localized
prostate cancer is the use of ultrasound-guided cryoabla-
tion of the prostate. A preliminary report on this tech-
nique showed that 82% of the 55 men who underwent
the procedure had no residual disease at 3 months of
follow-up.69 The procedure is associated with significantly
shortened hospital stays and overall morbidity when
compared with prostatectomy. However, it has been
studied in a relatively small number of men, and short-
and long-term efficacy is unknown. Currently, cryoabla-
tion for localized prostate cancer is an experimental
procedure.

Clinical decision making in older patients with organ-
confined disease is largely an issue of how much and
which risks patients are willing to tolerate. With obser-
vation alone, there is the risk of developing widespread
metastatic disease, whereas each of the treatments has
risk of side effects. In the older patient, the risk of devel-
oping metastatic disease must be weighed against the life
expectancy and comorbid conditions that may limit that
life expectancy and raise the risk associated with therapy.
An open and frank discussion of these risks with each
individual is required.

Regionally Advanced Disease

These patients have cancer that is no longer confined to
the prostate gland but has not spread to the soft tissue
structures or lymph nodes in the pelvis (T3,N0 or Tx,N1–3).
Patients with clinical T3 tumors have 5-year survival of
64% to 72% following radical prostatectomy, external
beam radiotherapy, or hormonal therapy, and 10-year
survival of 29% to 47%.70–72 Recognizing the increased
risk for local recurrence and development of progressive
disease, most investigators do not believe that patients in
this disease category are curable by either radical prosta-
tectomy or external beam radiotherapy alone. In general,
however, these patients do appear to have the potential
for prolonged survival with median survival greater than
5 years in most studies no matter what therapy is given.

Intuitively, pathologic stage T3 disease (microscopic
penetration of the prostatic capsule or invasion of the
seminal vesicles) should have a better prognosis than
clinical stage T3 disease (palpable involvement of the
seminal vesicles). Unfortunately, the data to support this
assumption are lacking. Patients with T3 prostate cancer
have been treated with radical prostatectomy, with or
without additional (adjunctive) irradiation or hormonal
therapy,70,73 definitive radiotherapy,71 immediate hor-
monal therapy,72 or observation with hormonal therapy
on progression.74 Adjuvant radiotherapy has been the
primary modality of treatment for patients with extra-
capsular spread after prostatectomy (pathologic stage C
disease).75 In most studies, the 5-year survival rates range
from 60% to 75% regardless of therapy. Thus, there are
no convincing data to specifically recommend any of
these approaches.

Patients with regional nodal involvement (N1) have a
much worse prognosis. Median survival is reported to be
as low as 39.5 months.76 In this small study (44 patients),
radical prostatectomy, adjuvant hormonal therapy, and
radiotherapy seemed indistinguishable with regard to
survival. However, in a large consecutive series of 120
patients with D1 disease, the 5-year prostate cancer-
specific survival was 61% in a group followed with expec-
tant management alone.77 The group at the Mayo Clinic
has argued that the high risk of recurrence in N1 patients
justifies adjuvant hormonal therapy. This group has
reviewed data from 631 patients who underwent pelvic
node dissection and were found to have D1 disease.78 Of
these patients, 251 went on to radical prostatectomy 
and orchiectomy, with 97 receiving radiation and orchiec-
tomy and 60 orchiectomy alone. Prostate cancer-specific
survival was markedly improved in the prostatectomy
patients at 5 and 10 years when compared with the
orchiectomy-alone patients (5 year, 90% versus 66%; 10
year, 78% versus 39%). As with many prostate cancer
studies, however, these are retrospective data; unknown,
unrecognized, or unstated selection bias leading to
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treatment decisions prevent firm conclusions from such
data.77

Adjunctive Androgen Deprivation

Considerable data have emerged in the past 5 years
regarding the use of androgen deprivation therapies
(ADT) (usually GnRHa ± antiandrogen) in conjunction
with irradiation and surgery for localized disease.
Already referred to are the data of Bolla et al.,54 which
demonstrated a substantial survival advantage for
patients with T3–T4 primary tumors treated with irradia-
tion + LHRHa compared to irradiation alone. The
RTOG is conducting trials of T3, T4 and T1, T2 tumors
evaluating pen-irradiation as well as prolonged androgen
deprivation compared to irradiation alone. Freedom
from local progression and freedom from PSA progres-
sion occur significantly more often when irradiation is
accompanied by ADT in RTOG studies. In a multi-
institutional randomized trial, Messing et al.79 reported
an improved survival in men with N+ disease following
prostatectomy if ADT was employed. D’Amico80 and col-
leagues note improved survival when irradiation is com-
bined with ADT in a retrospective, case-control study.
Taken together, these data suggest that adjunctive ADT
improves survival in certain subsets of patients. Although
considerably more work is required to clearly define the
role of “early”ADT, these observations call into question
the long-held dictum that ADT does not affect survival
in prostate cancer. No data are available examining the
role of ADT as sole therapy for clinically localized
prostate cancer. Studies demonstrating superiority of
ADT + irradiation versus irradiation alone raise the
question of the role of ADT alone in men with localized
disease, especially, perhaps, men with competing causes
of morbidity or mortality.

Metastatic Disease

Approximately 30% of patients diagnosed with prostate
cancer have metastatic disease at presentation.81 An addi-
tional 30%, who initially present with organ-confined or
regionally advanced disease, manifest evidence of metas-
tasis at some point in the course of their disease. Metasta-
tic prostate cancer is a significant cause of morbidity and
mortality in the elderly male population.

Hormonal therapy of patients with metastatic prostate
cancer is one of the most effective therapies available for
the treatment of disseminated malignancy. Based on the
Nobel Prize-winning work of Huggins and Hodges82 in
the 1940s, ADT had been utilized with great palliative
benefit in patients with disseminated prostate cancer.
Response rates of 80% to 90% are reported with each of
the currently available therapies: estrogens, orchiectomy,
and the LHRHa.83,84 Diethylstilbestrol (DES) is the

primary estrogen used in the therapy of prostate cancer.
This agent is clearly effective in treating metastatic
prostate cancer; clinical responses following DES occur
as often as with orchiectomy. Unfortunately, even with
low-dose regimens, this agent is associated with a signifi-
cant incidence of cardiovascular side effects, including
cardiovascular death.85

Orchiectomy is the “gold standard” for ADT, particu-
larly for men at high risk for complications as indicated
by extensive bony involvement, obstructive uropathy, or
cord compression. Surgical castration results in a rapid,
95% reduction in circulating testosterone and is not asso-
ciated with the cardiovascular complications of DES.86

GnRH analogues require 2 to 3 weeks to produce cas-
trate levels of testosterone.81 Nonetheless, the GnRHa
analogues are effective therapy for prostate cancer. The
major limitations to their use are compliance and cost.
The currently available analogues require monthly or
every 3- or 4-month injections. The cost of these injec-
tions is approximately $400 and $1400, respectively. A
once-yearly implantable form of leuprolide (Viadur) 
has been developed and is being tested for efficacy and
safety.87 In a cost comparison analysis with the GnRHa
analogues, orchiectomy is clearly more cost effective.88 In
addition, GnRHa initially induces an increase in circu-
lating levels of testosterone, which may result in tumor
flare.82,89,90 This surge in testosterone can cause a sig-
nificant exacerbation of bone pain, increased urinary
obstruction, and potentially significant spinal cord com-
pression in some patients. The effects of this flare can be
controlled using antiandrogens such as flutamide, bicalu-
tamide, or nilutamide.91

The antiandrogens are combined with the GnRHa ana-
logues or orchiectomy in a strategy known as total andro-
gen blockade (TAB). This therapeutic approach seeks to
improve outcome through “totally” blocking androgen-
stimulated growth of prostate cancer by reducing the cir-
culating androgens and blocking receptor binding by any
remaining androgens. In uncontrolled studies, response
rates as high as 97% with 2-year survival of 89% were
reported.92 There are currently three antiandrogens in
use in this country: flutamide (Eulexin), bicalutamide
(Casodex), and nilutamide (Nilandron). Numerous trials
have explored TAB with either orchiectomy or GnRHa
+ antiandrogens compared to orchiectomy or GnRHa
alone. Flutamide was studied in a randomized controlled
trial in which previously untreated patients with metasta-
tic prostate cancer were randomized to receive the
GnRHa analogue leuprolide (Lupron, daily subcuta-
neous injection) with or without flutamide.93 This trial
enrolled more than 600 patients and demonstrated a sta-
tistically significant benefit for the combination therapy
in terms of both progression-free survival and overall
survival. In a subset analysis, these differences seemed
particularly prominent in the patients with good



performance status and minimal disease. In contrast, a
European study of 571 patients randomized to goserelin
with or without flutamide showed no advantage for the
combination in terms of response rate, time to progres-
sion, or overall survival.94 Thus, the efficacy of this com-
bination remains controversial. Metanalyses reveal either
no or limited benefit of TAB versus testicular androgen
suppression.

An important U.S. trial randomized 1200 men to
receive orchiectomy alone or orchiectomy + flutamide.
No benefit of TAB was seen in this trial. Benefits of TAB,
if any, seem to be limited to TAB employing LHRHa +
antiandrogen. This finding may reflect the benefits of
antiandrogen antagonism of the initial androgen surge
that accompanies initiation of LHRHa or conceivably
antiandrogens offsetting a small, but perhaps important,
frequency of failure of LHRHa to completely suppress
testicular androgen secretion.

Orchiectomy alone an be a highly effective form of
androgen suppression. If LHRHa are employed, we rou-
tinely initiate antiandrogens simultaneously and continue
antiandrogens for at least 6 to 10 months. The major
drawbacks to total androgen blockade are the costs and
the side effects of antiandrogens. Flutamide is associated
with diarrhea (possibly due to the lactose filler in the cap-
sules) and occasional cases of hepatic toxicity.95

Preliminary preclinical and limited clinical data sug-
gest that intermittent androgen deprivation (IAD) may
have merit in prostate cancer treatment. In androgen-
dependent animal tumor models, IAD appears to delay
the emergence of androgen-independent tumor growth.
In a number of pilot clinical trials IAD appears to be
better tolerated than continuous androgen suppression
and may be associated with a delay in development of
androgen-independent disease progression. A large ran-
domized national trial is underway comparing IAD to
continuous androgen deprivation. If IAD is equivalent or
superior to continuous therapy in terms of disease
control, it will clearly be the preferred approach, because
suppressed libido, hot flashes, and loss of bone mineral-
ization should be less frequent with IAD.

The timing of ADT has always been a controversial
topic. In a randomized study of 938 patients with either
locally advanced (T2–4) or asymptomatic metastatic
prostate cancer, done in the United Kingdom, a signifi-
cant benefit in morbidity and mortality from prostate
cancer was seen in the patients who received immediate
ADT (orchiectomy or LHRHa) versus the patients who
did not receive ADT until clinically indicated.96

Despite the success of androgen deprivation therapy as
measured by “response,”palliation of symptoms, improve-
ment in bone scan, and reduced PSA, the median duration
of response for men with metastatic prostate cancer is
approximately 18 to 24 months, no matter what therapy
they receive. Eventually, in all men, cells emerge that are

able to grow despite androgen deprivation.83 Median
survival, once this hormone-“independent” state is estab-
lished, is approximately 1 year. It is these patients who are
destined to die of their prostate cancer.To date, no therapy
has been shown to improve overall survival in men with
androgen-independent disease. With the increased use of
PSA levels to monitor the status of disease in men with
prostate cancer, evidence of tumor activity despite andro-
gen deprivation can be ascertained earlier than sympto-
matic recurrence, radiographic, or physical exam would
reveal. By defining survival from the date of increasing
PSA, survival in the androgen-independent phase of
disease may appear to be increasing; this is an artifact of
earlier definition of androgen independence.

Recent studies indicate that the first intervention in
patients with androgen-independent prostate cancer
should be withdrawal of antiandrogens in those who are
taking them. Declines in PSA and decreases in the size
of soft tissue masses have been documented following
cessation of therapy with flutamide and bicalutamide.97–99

These responses occur primarily in men treated for a
prolonged period with total androgen blockade and are
usually short lived (6–9 months), but some patients may
have extended periods of disease stabilization.

Secondary hormonal therapy has been utilized for
many years in the treatment of men with androgen-
independent disease.100 Unfortunately, unlike breast
cancer, a prior response to hormonal therapy does not
predict for response to secondary hormonal therapy in
prostate cancer. Numerous agents have been tested. A
partial listing is included in Table 36.3. Objective
responses (primarily reduction in PSA) occur in 15% to
20% of patients and are typically of short duration.
Appetite stimulation has been demonstrated as a side
effect of megestrol acetate.100,101 These agents may
improve the cachexia seen in these patients but have
limited benefit in treating prostate cancer.
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Table 36.3. Agents used in hormonal therapy.

Reduction in androgen levels
Orchiectomy
Adrenal suppression

Aminoglutethimide
Ketoconazole

Direct cytotoxicity
Ketoconazole
Diethylstilbestrol
Megestrol acetate

Androgen receptor antagonists
Flutamide
Bicalutamide
Nilutamide

Multiple mechanisms
PC-SPES
Megestrol acetate
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Two secondary “hormonal approaches” merit special
mention.

1. Several randomized trials have employed glucocor-
ticoids alone as the “standard” therapy for androgen
independent prostate cancer. These studies consistently
reveal a 15% to 20% frequency of 50% or greater de-
crease in PSA and a similar rate of pain reduction and 
an improved sense of well-being. These data suggest that
relatively low dose glucocorticoids provide real, albeit
relatively infrequent, and temporary benefit in men with
androgen-independent prostate cancer.

2. The agent PC-SPES is a commercially available,
Chinese combination of eight herbs. The active compo-
nent or components in PC-SPES are unclear, but pre-
clinical studies and clinical trials indicate that PC-SPES
suppresses the growth of prostate cancer cells in vitro,
reduces PSA levels in men with no prior hormonal
therapy, and, most intriguingly, results in subjective
improvement and a 50% or greater decrease in PSA in
approximately 50% of men with androgen-independent
prostate cancer. This activity of PC-SPES is dependent,
at least in part, on the fact that PC-SPES contains phy-
toestrogen compounds that suppress testicular androgen
synthesis and likely have direct antiproliferative effects
against prostate cancer. The toxicity of PC-SPES is the
toxicity of estrogen: thromboembolic disease, fluid reten-
tion, congestive heart failure. There are no data compar-
ing PC-SPES to other first- or second-line approaches to
androgen deprivation.

Cytotoxic chemotherapy has been studied extensively
in men with hormone-refractory prostate cancer.102–104

Despite numerous studies, there is no evidence that cyto-
toxic therapy provides survival benefit. This result has led
some investigators to question whether any patient with
prostate cancer should receive cytotoxic chemotherapy.105

Two carefully conducted, randomized trials evaluated the
role of mitoxantrone and glucocorticoids. Both studies
revealed a significant improvement in palliation of bone
pain and greater reduction in serum PSA in those who
received the combination compared to the arm receiving
only glucocorticoids. Mitoxantrone has been approved by
the FDA for use in metastatic prostate cancer. Although
no impact in survival has been seen with mitoxantrone
therapy, these studies do indicate that limited, but real,
palliative benefit is achieved with a very safe and well-
tolerated cytotoxic therapy.106,107

Several other studies show that taxanes (paclitaxel 
or docetaxel), with or without estramustine, have anti-
tumor effects in men with androgen-independent
prostate cancer. Ketoconazole + doxorubicin alternating
with vinblastine + estramustine also has clear antitumor
effects. Although “effective” systemic cytotoxic therapy

for androgen-independent prostate cancer remains to 
be defined, considerable data suggest that we have
entered an era in the care of prostate cancer patients in
which the use of cytotoxic therapy will be increasingly
employed.108–112

Supportive Care of the Patient with
Prostate Cancer

Prostate cancer is a significant cause of morbidity in
elderly men, even in those destined to die of other 
causes. The primary care physician plays a crucial role in
the management of problems with metastatic pro-
state cancer. The major cause of morbidity in advanced
prostate cancer is bone metastasis. These metastases
often involve critical structures such as the vertebral
bodies and weight-bearing bones, as well as the marrow
cavity itself. These patients are at risk for cord compres-
sion, major fractures, and bony pain.

Spinal Cord Compression

Spinal cord compression is a true oncologic emergency
that occurs in 10% to 15% of patients with prostate
cancer.113 The key to the management of this complica-
tion is early recognition. Most patients develop back 
pain before the onset of neurologic symptoms, and any
evidence of neurologic impairment consistent with either
nerve root or cord compression is an indication for
careful evaluation. Motor abnormalities are usually the
initial neurologic manifestation, followed by sensory loss.
Once motor or sphincter function in impaired, improve-
ment is relatively uncommon. Approximately 50% of
patients who are paraparetic at presentation are able to
regain the ability to walk, whereas patients who present
with frank paraplegia rarely regain ambulatory function.
A high index of suspicion of spinal cord compression
must be maintained. High-dose intravenous corticos-
teroid therapy (dexamethasone 6mgq 6h) should be
instituted in cases of suspected cord compression.114

Contrast-enhanced magnetic resonance imaging or com-
puted tomographic (CT) myelography are the diagnostic
tools of choice in assessing this condition. The thoracic
spine is the most commonly involved site, and multiple
levels of compression are not unusual. Once the diagno-
sis has been established, therapy is directed at relieving
the pressure on the cord exerted by the tumor mass 
either with external beam radiotherapy or surgery.115,116

Currently, there is no evidence that surgery yields
superior results when compared with radiotherapy 
alone in terms of preservation or recovery of neurologic
function.



Bone Metastases
Impending Fracture

The management of bony metastases in patients with ad-
vanced prostate cancer presents a major challenge. Not
only can these metastases result in cord compression as
already noted, but they are a significant cause of mor-
bidity and contribute to mortality, particularly when they
involve the long bones. Pathologic fracture involving the
femurs and hips have an even more ominous prognosis
than traumatic fractures do in the healthy elderly. Patho-
logic fractures are relatively rare in men with prostate
cancer, despite the high rate of bone involvement,117,118

likely because of the propensity for these metastases to 
be osteoblastic rather than osteolytic. The development 
of pain on weightbearing is often the first sign of an im-
pending fracture and should be investigated promptly 
in patients with known metastatic disease. External beam
radiotherapy and prophylactic orthopedic procedures
often prevent the development of debilitating fractures
and preserve function. Once a pathologic fracture has
developed, the outlook for regaining function is markedly
decreased, and an aggressive approach to preventing
fractures is clearly waranted.119

Pain

Pain due to bone metastases is a common and vexing clin-
ical problem; effective management is often difficult.120

Pain may be a major cause of functional limitation and
suffering. Several surveys have indicated that patients 
are extremely fearful of cancer pain and that our cur-
rent approaches to pain management are marked by an
underutilization of appropriate medication.121,122 Narcotic
analgesics are the mainstay of the management of cancer
pain.123 Sustained-release morphine preparations with
shorter-acting opioids for breakthrough pain are effective
in most patients. Elderly patients are reported to have a
higher risk of cognitive impairment with narcotics, but
they can be used safely in this population. In the case of
bony metastases, narcotics are often supplemented with
nonsteroidal anti-inflammatory drugs to good advan-
tage.124 These agents were typically associated with side
effects including gastric erosions and bleeding and must
be used with care in an elderly population.125 (Also see
Chapter 28, Acute and Chronic Pain.)

External beam radiotherapy should be utilized fre-
quently in the management of painful bone metas-
tases.126,127 Irradiation has the advantage of providing
rapid and often complete relief of pain. However, it is not
unusual for patients to develop multiple areas of involve-
ment with new areas of bony pain occurring during a
course of radiotherapy. This complication often results in
expansion or addition to previously existing radiotherapy

ports with a resultant exposure of significant amounts of
marrow to the toxicity of radiotherapy, which may con-
tribute to the anemia associated with marrow infiltration
by prostate cancer, thus having a significant negative im-
pact on quality of life.

Newer approaches to the management of painful 
bone metastases include the use of bisphosphonates 
and radiolabeled compounds that are incorporated into 
bone, including radioisotopes of strontium, samarium,
and rhenium.128–130 These agents are preferentially taken
up in bone and appear to have significant activity in terms
of ameliorating bone pain; up to 70% to 80% of patients
report decreased pain. The bisphosphonates may be
useful in prostate cancer involving the bone. These agents
inhibit osteoclast activity and erosion of bone. Several
bisphosphonates have undergone clinical trials to assess
their effect on bone pain. Encouraging results have been
seen. Bisphosphonates decrease indices of bone re-
sorption that are above normal in 50% to 80% of cancer
patients.131 Recent data indicate that these drugs may also
inhibit the adhesion of tumor cells to bone, thereby pre-
venting or delaying the development of new bony, as well
as extraosseus, metastases.132 The precise role of bispho-
sphonates in men with prostate cancer is uncertain. In
patients with either breast cancer or multiple myeloma,
initiation of bisphosphonates early in the evolution of
metastatic disease is associated with reduced skeletal
morbidity and even improved survival. Some have
argued that the primarily osteoblastic nature of bone
metastases in patients with prostate cancer means that
bisphosphonates will have a limited role. However, oste-
olysis does accompany even markedly osteoblastic bone
metastases. The role of bisphosphonates in men with this
disease remains to be determined.

Conclusion

Prostate cancer is a major health problem in the elderly
male population, causing significant morbidity, mortality,
and expenditure of health care dollars. This problem will
only increase as the population ages. Currently, contro-
versy exists in several key areas of prostate cancer man-
agement, including screening and treatment of localized,
advanced,and androgen-independent disease.These areas
are under active investigation, and new approaches to 
this disease are emerging.
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ment therapy in postmenopausal patients increases
endometrial cancer risk 4- to 15 fold; risk is related to
dose and duration of therapy.6 On the other hand, cyclic
or continuous supplementation with progestins provides
protection against endometrial cancer, reducing risk to
below that of women without postmenopausal hormonal
support.5 Tamoxifen, an antiestrogen used in the therapy
of breast cancer patients, increases the risk of endome-
trial cancer two- to threefold. Despite this unwanted side
effect of tamoxifen, it is generally accepted that the ben-
efits of tamoxifen therapy outweigh the risks and that
therapy should not, in general be halted because of fears
of endometrial cancer.7 Estrogen-secreting tumors (gran-
ulosa cell tumors of the ovary) and polycystic ovarian
disease increase the risk of endometrial cancer.8 Oral
contraceptives decrease the risk of endometrial cancer by
approximately 50%, and this effect persists for about 10
years after discontinuation of the pill.9 Hypertension has
been reported to increase endometrial cancer risk
onefold, and diabetes elevates the risk threefold. Ironi-
cally, smoking one pack of cigarettes a day decreases risk
by about 30%, presumably due to enhanced estrogen
metabolism in smokers.10

Symptoms of endometrial cancer include abnormal
uterine bleeding, vaginal discharge, pelvic pressure, and
manifestations of metastatic disease. Abnormal uterine
bleeding is the most common clinical feature and is
present in approximately 80% of women with endome-
trial cancer. The differential diagnosis of a post-
menopausal woman who presents with abnormal vaginal
bleeding includes endometrial atrophy, endometrial
hyperplasia, endometrial polyps, cervical cancer, and
vaginal cancer, in addition to endometrial carcinoma.

Patients with suspicious symptoms should be carefully
evaluated with a detailed history, with emphasis on the
risk factors already discussed.11 A thorough physical
examination should also be performed. The pelvic exami-
nation should include a careful assessment of uterine 
size and an endometrial biopsy.12 A Pap smear should

Genital tract cancer afflicts a significant portion of post-
menopausal women. These malignancies account for
13% of all cancers in women. Approximately 75,400 new
cases were diagnosed and 24,700 deaths resulted from
gynecologic malignancies in 1999.1 Risk of developing a
gynecologic cancer increases with age.2 Figures 37.1 and
37.2 show the age-related incidence and mortality, respec-
tively, of these malignancies. As with other cancers, early
detection provides the best opportunity for successful
management. Therapeutic strategies include surgery,
chemotherapy, and radiation treatment. Integration of
these diverse modalities is best coordinated by a gyneco-
logic oncologist who has the skills necessary to accom-
plish surgical and medical treatment of these women, as
well as the knowledge of appropriate circumstances for
the use of radiotherapy.

Endometrial Cancer

Endometrial cancer is the most common invasive gyne-
cologic cancer, representing 5.4% of all malignancies of
women, and one of the 10 most frequent cancers.3 The
incidence is 72 cases per 100,000 women per year, yield-
ing a lifetime risk of 1 in 45. Approximately 37,400 new
cases and 6,470 deaths occurred in 1999.1 An estimated
39,300 cases will occur in 2002.1 Seventy-five percent of
endometrial cancer patients are postmenopausal, and the
average age of onset is 60 years.2

Several risk factors for endometrial cancer have been
identified.4 Obesity increases the risk threefold for
women 21 to 50 pounds overweight; risk is heightened to
10 fold for individuals exceeding ideal body weight by 50
pounds. Risk for nulliparous women is two times higher
than primiparas and three times that of multiparous
women. Late menopause (age 52 versus age 49) leads to
a 2.4-fold increased incidence of endometrial cancer.

Hormones significantly alter the risk of endometrial
neoplastic disorders.5 “Unopposed” estrogen replace-
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also be done as well; however, Pap smears lack sufficient
sensitivity for the diagnosis of endometrial cancer and
must not be substituted for biopsy of the endometrial
cavity. Transvaginal ultrasound, with measurement of the
endometrial stripe thickness, is a useful adjunct. Using a
“normal” endometrial stripe measurement of 4mm or
less for women less than 5 years since menopause and 3
mm or less for those 5 years or more since menopause,
transvaginal ultrasound demonstrated a 97% sensitivity,
76% specificity, and 99.7% negative predictive value in
the detection of endometrial cancer.13 For patients receiv-
ing tamoxifen, the endometrial stripe may measure up to
10mm and is not a reliable measurement for the detec-
tion of endometrial cancer compared to patients not
receiving tamoxifen.14 Dilatation and curettage are rec-
ommended if office biopsy cannot be performed or if 
the clinical suspicion of cancer remains high in the face
of a negative biopsy and transvaginal ultrasound. Hys-
teroscopy may also be performed, allowing visual inspec-
tion of the endometrial cavity, and may identify small foci
of tumor missed on routine biopsy.

Figure 37.1. Annual incidence of genital tract
cancers by age per 100,000 women in the United
States, 1992–1996. (Adapted from Ries et al.108)

Figure 37.2. Annual mortality of genital tract cancers by age
per 100,000 women in the United States, 1992–1996. (Adapted
from Ries et al.108)

Table 37.1. FIGO staging of endometrial cancer.

Stagea Definition

IA Grade 1,2,3 Carcinoma confined to the endometrium
IB Grade 1,2,3 Invasion of less than one-half myometrial 

thickness
IC Grade 1,2,3 Invasion of equal to or more than one-half 

myometrial thickness
IIA Grade 1,2,3 Spread to endocervical glands
IIB Grade 1,2,3 Invasion of cervical stroma
IIIA Grade 1,2,3 Invasion of serosa and/or adnexa and/or 

positive peritoneal cytology
IIIB Grade 1,2,3 Vaginal metastases
IIIC Grade 1,2,3 Pelvic and/or para-aortic lymph node 

involvement
IVA Grade 1,2,3 Invasion of bowel and/or bladder mucosa
IVB Grade 1,2,3 Distant metastases including spread to 

abdominal viscera or inguinal lymph nodes

FIGO, International Federation of Gynecology and Obstetrics.
a Grade 1, 5% of less of a nonsquamous or nonmorular solid growth
pattern; grade 2, 6%–50% of a nonsquamous or nonmorular solid
growth pattern; grade 3, more than 50% of a nonsquamous or non-
morular solid growth pattern.

Screening for endometrial cancer has not proven to be
of much clinical value. Methods such as routine endome-
trial biopsy and pelvic sonography have been explored.
Given that a high percentage of endometrial cancer
patients become symptomatic early in the course of their
disease and that endometrial biopsy is readily available,
screening does not improve outcome significantly if prac-
titioners keep in mind the risk factors and diligently
biopsy the endometrium in suspicious cases.15

Endometrial cancers are initially treated and staged
using a surgicopathologic evaluation to document the
extent of spread.16 Preoperative medical assessment
should search for metastases (physical exam and chest x-
ray), as well as assure that the patient is medically fit to
undergo surgery. Table 37.1 outlines the current staging
system. Standard therapy comprises exploratory laparo-
tomy, total abdominal hysterectomy, bilateral salpingo-



oophorectomy, washings from the abdomen and pelvis to
assess for cytologic evidence of tumor extension, and
pelvic and para-aortic lymphadenectomies if poor prog-
nostic or adverse histologic features are present.17 Clini-
cal staging was employed before 1988 and is still utilized
in the fewer than 5% of cases in which the patient is unfit
to undergo surgery.18

Increased risk of recurrence and decreased survival 
are associated with high-grade histology, cervical exten-
sion, deep myometrial invasion, extrauterine extension,
and malignant peritoneal cytology.16,19 The presence of
estrogen and progesterone receptors is associated with a
better prognosis and a higher response rate to progesta-
tional therapy. Progestational therapy is usually reserved
for recurrent disease, salvage therapy, or the medically
infirm who are poor surgical candidates.20

Postoperative management of patients with endome-
trial cancer varies according to the stage and grade of
their tumor. Women at low risk for recurrence (stage IA,
grade 1 and 2) require no additional therapy. A recent
phase III randomized study of surgery versus surgery 
plus adjunctive radiation therapy in intermediate-risk
individuals [stage IB, IC, IIA (occult) and IIB (occult)]
demonstrated that the use of adjuvant pelvic radiation
therapy decreased the risk of pelvic recurrence but 
had no significant effect on overall survival. Patients
randomized to the radiotherapy group had a higher
incidence of adverse effects, including hematologic,
gastrointestinal (with and without obstruction), geni-
tourinary, and cutaneous toxicities.21 Patients with stage
IIB or IIIA should receive tailored treatment, which may
include vaginal cuff irradiation, pelvic radiotherapy, or
intraperitoneal 32P.22 Patients at high risk for persistent,
recurrent, or progressive disease (stages IIIB, IIIC, IVA,
and IVB, all grades) usually receive postoperative radia-
tion treatment to the vaginal cuff, pelvic, or para-aortic
regions.23,24 Whole abdominal radiation is sometimes 
employed in cases of intraabdominal tumor spread.25

Currently, a randomized prospective trial comparing
whole abdominal radiation versus doxorubicin-cisplatin
chemotherapy for patients with advanced disease is under
way. Radiation as a primary means of therapy is usually
reserved for poor surgical candidates. When utilized,
external beam technique followed by uterine intracavi-
tary placement of a radiation source is the usual strategy.26

Hormonal therapy is sometimes used for metastatic 
or recurrent endometrial cancer.8 Progestational agents
have proven to be most effective, although responses to
tamoxifen have been described.27 Tumors that express
progesterone receptor are more sensitive to the growth-
suppressive effects of progestins that those lacking
receptors (70% versus 16% response rate).28 Cytotoxic
chemotherapy may be used for palliation in advanced 
or recurrent disease.29 Doxorubicin and cisplatin are the
best agents available. Response rates of 31% to 81%

have been achieved, but long-term survivors are rare.
Paclitaxel combined with platinum-based chemotherapy
has demonstrated a partial response rate of 63% in recur-
rent disease, and this agent is currently being evaluated
in phase III trials.30

Prognosis varies according to clinical stage. Five-year
survival according to stage is as follows: I, 93%; II, 73%;
III, 48%; IV, 25%.31 Patients with stage IA endometrial
cancer have a 5-year survival of more than 95%. Multi-
variate analysis has demonstrated that age at diagnosis is
an independent prognostic factor; survival decreases
from 93% to 71% as age increased from 30 to 70+20,31

Recurrence is most likely in the first 3 years after treat-
ment. About half of recurrences are in the vagina or
pelvis. Patients should be seen every 3 to 4 months in
follow-up and should be asked about spotting, bleeding,
pain, or any other unusual symptoms that may portend
relapse. A careful physical examination including Pap
smear and pelvic assessment should be performed. Chest
x-ray may be valuable for screening for pulmonary
metastases. CA 125 is not routinely used to follow these
patients but can be useful in isolated cases.32

Recurrent endometrial cancer is treated on an indi-
vidual basis. Strategies include radiation therapy (depend-
ing on prior treatment), surgery for resection of isolated
tumor, pelvic exenteration for recurrence after radiother-
apy,or systemic therapy with hormonal or cytotoxic agents.
Some patients with recurrent endometrial cancer, espe-
cially those localized to the vaginal cuff,can be treated suc-
cessfully with radiotherapy, surgery, or a combination of
the two. Patients who have metastatic recurrent disease
generally have a poor survival. Hormonal therapy and
chemotherapy may provide palliative benefit.

Although it is labeled as contraindicated by the U.S.
Food and Drug Administration (FDA), estrogen replace-
ment given after definitive cancer treatment does not
appear to influence survival for patients with early-stage
disease. Provision of hormonal support for women with
advanced disease must be decided on an individual basis
and should be done in close consultation with a gyneco-
logic oncologist.33

Ovarian Cancer

Ovarian cancer is the leading cause of death among gyne-
cologic malignancies. In 1999, there were 25,200 new
ovarian cancers diagnosed and 14,000 deaths from this
disease.1 Women have a 1 in 70 lifetime risk of develop-
ing ovarian cancer, and 1 in 100 will die of this disease.34

More than 48% of ovarian cancers occur in women over
the age of 65. Age-adjusted incidence rates increase 
as age advances. For women under 40, the incidence is 
1.4 per 100,000 women; the incidence is between 40 and
50 per 100,000 for women over age 60,2 and peaks at 
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57.0 per 100,000 for women 70 to 74 years old35 (Fig.
37.3). Most ovarian cancers are diagnosed at advanced
stage, with extensive intraabdominal spread present at
the time of initial diagnosis.

Many risk factors have been identified for ovarian
cancer.36 The best documented of these is the relationship
between the number of lifetime ovulatory cycles and
ovarian cancer risk. Events or conditions that suppress
ovulation protect women against this malignancy. Thus,
multiparity, oral contraceptive use, and a history of
breastfeeding are protective. Conversely, women who 
are nulliparous or who undergo a late menopause are at
increased risk. Women who have undergone ovulation
induction therapy for infertility may have a higher risk,
but this has not yet been firmly established.37 High dietary
fat consumption, use of talc in perineal regions, and
mumps infections before menarche have also been impli-
cated as factors that elevate ovarian cancer risk.

Genetic influences are also important. About 5% of
ovarian cancer patients have a family history of signifi-
cance.38 Three familial ovarian cancer syndromes have
been identified.39 Women who fall into these categories
often develop ovarian cancer at a younger age than 
those who develop sporadic tumors. Site-specific ovarian
cancer afflicts families by causing ovarian cancer in 
the affected kindred. In familial breast/ovarian cancer
syndrome, female family members develop early-onset
breast or ovarian cancers. Cancer family syndrome
(Lynch type II) is characterized by nonpolyposis colon
cancer and either breast, ovarian, or endometrial adeno-
carcinoma. All these syndromes are transmitted in an
autosomal dominant pattern with variable degrees of
penetrance.

Several pathologic categories of ovarian tumors exist.40

Epithelial cancer (adenocarcinoma) accounts for more
than 80% of ovarian tumors and has an average age of
onset over 40. These malignancies arise from coelomic
epithelium; histologic subtypes of epithelial tumors
include serous, mucinous, transitional cell, clear cell, and
undifferentiated. Epithelial cancers are assigned grades
of 1 to 3; the higher the grade, the less well differentiated
the tumor. It is important to recognize tumors of low
malignant potential (borderline tumors). These tumors
are also of epithelial origin and are characteristically
indolent and slow growing. They have cellular features of
both malignancy and benignity. Because of their torpid
nature, low malignant potential tumors have a more
favorable prognosis than frankly invasive ovarian cancer.
Another malignancy commonly misdiagnosed as ovarian
cancer is primary peritoneal serous carcinoma. This
cancer, arising from the peritoneum, spreads like ovar-
ian cancer, looks histologically similar, yet minimally
involves the ovary.

Sex cord/stromal tumors arise from mesenchymal
tissues and account for about 5% of ovarian cancers.
These tumors may occur at any age; subtypes consist of
granulosa cell, thecoma, fibroma, and Sertoli–Leydig
histologies. Germ cell tumors make up another cate-
gory. They typically afflict children and adolescents and
are relatively rare in postmenopausal women. These 
tumors account for approximately 15% to 20% of ovar-
ian cancers. Ovarian metastases may arise from other
primary cancers such as breast, endometrial, lymphoma,
colon, and stomach and may present with signs and symp-
toms similar to de novo ovarian cancer. Because the
majority of ovarian cancers in the geriatric population 
are of epithelial origin, our discussion focuses on this
category. Other issues specifically related to the care 
of elderly ovarian cancer patients are addressed next.

Ovarian cancer often has an insidious onset with non-
specific symptoms, which often results in a delay in diag-
nosis. Gastrointestinal symptoms are common including
dyspepsia, nausea, early satiety, altered bowel habits,
eructation, abdominal discomfort, pain, and distension.
Patients are often initially misdiagnosed with stress,
depression, irritable bowel syndrome, or gastritis.41 The
correct diagnosis of ovarian cancer requires a high index
of suspicion.

A carefully detailed history and physical examination
are essential. Symptoms, family history, and risk factors
should be assessed. Physical examination should include
meticulous abdominal, pelvic, and lymph node examina-
tions. Omission of the pelvic exam at the first visit is an
important factor associated with delay of diagnosis.41

Examination frequently reveals a significant abdominop-
elvic mass accompanied by ascites. Radiographic studies
are sometimes useful in securing the diagnosis and triag-
ing patients for appropriate treatment. Ultrasound can

Figure 37.3. Age distribution of patients with epithelial ovar-
ian cancer, based on data from the International Federation 
of Gynecology and Obstetrical (FIGO) 1988 Annual Report.
(Reprinted with permission from Morley G, Reynolds RK.
Gynecologic, Obstetric, and Related Surgery, 2nd Ed. Mosby,
Boston, 2000.)



help differentiate benign from malignant lesions. Benign
tumors often appear as simple cysts under 10cm in diam-
eter with septations less than 3mm thick. Malignant
lesions often are complex with solid and cystic compo-
nents or are completely solid. Other malignant features
include bilaterality, multiple septations greater than 
3mm, papillations, mural nodules, excrescences, and
ascites. Doppler flow studies of malignant tumors 
show increased vascularity, enhanced blood flow, and
decreased blood flow resistance. Computed tomography
(CT) scans may be helpful, especially in the evaluation of
retroperitoneal structures and the upper abdomen. Mag-
netic resonance imaging (MRI) is expensive and thus far
unproven in the evaluation of the adnexa. Barium enema
is useful in cases where gastrointestinal symptoms sug-
gestive of a colonic neoplasia are present. Abdominal
plain films are beneficial for demonstrating small bowel
obstruction in symptomatic patients. In cases of undiag-
nosed abdominopelvic masses, radiographic studies
cannot replace surgical exploration for definitive diagno-
sis and treatment.

Standard laboratory studies include complete blood
count, electrolyte screen, and BUN–creatinine. Liver
function analysis and coagulation panels are not usually
informative in the absence of symptoms. The tumor
marker CA 125 may be useful in the diagnosis and
therapy of ovarian cancer.32 If serum CA 125 is elevated
in postmenopausal women with a pelvic mass, cancer
should be strongly suspected. However, there are many
other causes of elevated CA 125, and this test should not
be considered a definitive verification of the presence or
absence of cancer. CA 125 is most helpful for monitoring
disease status (tumor burden) during therapy.42 Paracen-
tesis for analysis of ascitic fluid for diagnosis should be
avoided. Risks of this procedure are (1) rupture of a cyst,
which could release cancer cells or viscous mucoid mate-
rial; (2) seeding of the needle tract with tumor; and (3)

false reassurance may be acquired if cytology studies
prove to be falsely negative. However, if the patient is
experiencing intolerable symptoms, such as dyspnea due
to ascites, a therapeutic paracentesis may be indicated.

Spread of ovarian cancer occurs by capsular invasion,
peritoneal seeding and lymphatic infiltration.40 Peritoneal
spread is the most common pattern and includes most
peritoneal surfaces with frequent involvement of the
omentum and diaphragm. Carcinoma of the uterus and
cervix usually disseminate through pelvic lymphatics,
whereas ovarian cancer drains to the para-aortic nodal
tissue. Distant spread to intrathoracic regions or liver
parenchyma may occur when malignant cells are trans-
ported via hematogenous routes. Extraovarian spread
worsens prognosis. Another prognostic factor is tumor
grade, which is usually more important than histologic
subtype when forecasting outcome for women with 
early-stage ovarian epithelial cancers.

Staging of ovarian cancer employs a surgicopathologic
system and is outlined in Table 37.2. Surgical staging is
best accomplished by a gynecologic oncologist.43 Patients
usually undergo preoperative antibiotic and mechanical
bowel preparation. Exploratory laparotomy, comprehen-
sive abdominal exploration, hysterectomy, bilateral
adnexectomy, omentectomy, and tumor debulking are
performed. Peritoneal washings or ascites fluid is
obtained for cytology. Random peritoneal or lymph node
biopsies are performed in apparent early-stage cases to
uncover occult microscopic tumor foci and document
their locations. Pelvic and para-aortic lymph node dis-
sections are completed to document extent of tumor
spread or to “debulk” the cancer. Bowel surgery is per-
formed in appropriate cases to relieve obstruction or to
reduce tumor volume.44 Surgical cytoreduction is per-
formed to remove macroscopic tumor deposits because
prognosis is directly related to the volume of residual
disease before the initiation of adjuvant therapy. Bristow
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Table 37.2. FIGO staging of ovarian cancer.

Designation Definition

Stage I Cancer limited to the ovaries
IA Growth limited to one ovary, capsule intact, no malignant ascites, no tumor on external surface
IB Growth limited to both ovaries, capsule intact, no malignant ascites, no tumor on external surface
IC As for IA or IB but with surface growth, ruptured capsule (before or during surgery), positive washings, or malignant ascites

Stage II Growth involving one or both ovaries with pelvic extension
IIA Extension and/or metastases to the uterus and/or tubes
IIB Extension to other pelvic organs
IIC As for IIA or IIB but with surface growth, ruptured capsule (before or during surgery), positive washings, or malignant ascites

Stage III Tumor involving one or both ovaries with peritoneal implants outside the pelvis and/or positive retroperitoneal or inguinal 
nodes; liver capsule involvement

IIIA Tumor grossly limited to the true pelvis with negative nodes but microscopic seeding of abdominal peritoneal surfaces
IIIB Abdominal peritoneal implants, but none exceeding 2cm; nodes negative
IIIC Abdominal peritoneal implants larger than 2cm and/or positive retroperitoneal or inguinal nodes

Stage IV Tumor involving one or both ovaries with distant metastases; pleural effusions must be demonstrated to harbor malignant cells;
liver parenchymal involvement
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et al. demonstrated that even patients with stage IV
disease benefited from aggressive cytoreduction. Median
survival was 50 months for patients in whom both extra-
and intrahepatic optimal cytoreduction had been accom-
plished versus only 7 months for patients who were sub-
optimally debulked.45 The full extent of tumor spread and
amount of residual disease is documented so that appro-
priate therapeutic decisions can be made. Clearly surgi-
cal judgement is necessary to achieve optimal surgical
and medical outcome, especially in elderly women who
may have underlying medical problems.

Patients with stage IA grade 1 epithelial ovarian cancer
have such an excellent prognosis that postoperative
adjuvant therapy is unnecessary. For those with more
advanced cancers, postoperative treatment usually
consists of six courses of platinum-based multiagent
chemotherapy, usually cisplatin or carboplatin combined
with paclitaxel. Paclitaxel and platinum-based therapy
has been demonstrated in prospective randomized clini-
cal trials to improve progression-free survival and over-
all survival for patients with advanced suboptimally
debulked ovarian cancer.46 Carboplatin is just as effica-
cious as cisplatin and is associated with an improved
adverse effect profile.47 Intraperitoneal chemotherapy is
also under investigation, and currently clinical trials are
evaluating intravenous versus intraperitoneal cisplatin
and paclitaxel for patients with optimally debulked stage
III ovarian cancer. Novel therapeutic agents (such as
antiangiogenic agents and gene therapies) are currently
being evaluated in the treatment of ovarian cancer in
clinical trials. Herceptin, anti-Her2neu antibody, is avail-
able to patients with recurrent or refractory ovarian
cancer who overexpress Her2neu.

Chemotherapeutic treatment spawns many side
effects; elderly women particularly have an elevated risk
of complications with some regimens.48 Cisplatin causes
nausea, irreversible renal damage, and peripheral neu-
ropathy (which is the dose-limiting toxicity). Adminis-
tration of cisplatin requires extensive hydration and
antiemetic therapy but can be safely used in the elderly.49

Carboplatin differs from its congener, cisplatin, in that it
is much less emetogenic, nephrotoxic, and neurotoxic.
Debilitated patients tolerate carboplatin therapy better
than cisplatin treatment, owing to different toxicity pro-
files of these agents.50 Carboplatin is better tolerated by
the elderly because it does not cause renal injury or
nausea. Furthermore, because aggressive hydration is not
required, carboplatin administration is less likely to exac-
erbate congestive heart failure or cause other side effects
related to volume overload. The predominant side effects
of paclitaxel are neutropenia and alopecia. Age alone is
an insufficient criterion to alter the dose of either carbo-
platin or paclitaxel.51

Radiation therapy (RT) has a limited role in treatment
of ovarian cancer. Intraperitoneal 32P has sometimes been

used to treat stage IC disease or for patients with per-
sistent microscopic tumor deposits after chemotherapy.
However, there are conflicting data regarding the effi-
cacy of 32P therapy, and one study has even demonstrated 
that cisplatin significantly prevented relapse in stage IC
patients compared to 32P therapy.52

External beam radiation therapy is sometimes useful
for local control of sizable tumor foci, or residual disease,
or for treatment of extremely poor surgical candidates.
Treatment of the entire peritoneal cavity with teletherapy
with curative intent is impractical in most cases. However,
lower-dose whole abdominal radiation may be employed
in selected cases to control small-volume disease.53

Survival of patients treated for ovarian cancer varies
according to the stage of their disease. Five-year survival
for women with epithelial ovarian cancer has improved
and is as follows: stage I, 93%; stage II, 70%, stage III,
37%; stage IV, 25%.54 Survival in ovarian cancer patients
is influenced by age.31 Multivariate analysis has revealed
age to be an independent predictor of outcome. Overall,
5-year survival for elderly women over the age of 75 is
only 20%, compared to 70% for women under 45 years
of age.35 This trend toward decreasing survival with
advancing age holds true for patients with the same 
stage of ovarian cancer, even when adjustments for life
expectancy are included.55 Older women are more likely
to be diagnosed with advanced-stage disease.35 Older
women are also less likely to undergo complete surgical
staging, extensive debulking, or receive multimodality
therapy because of overriding comorbities.35,55 Bulky
residual disease often remains after surgery due to the
patient’s otherwise poor health or because of limited
experience of the surgeon in managing ovarian cancer
patients.56 More than 40% of women 85 years or older,
according to a review of hospital records, did not receive
any definitive therapy.55 Older women with ovarian
cancer, in general, are treated less aggressively than their
younger counterparts.55 Optimal therapy should not be
withheld in elderly patients unless there are overriding
medical contraindications.

Analysis of outcomes for patients involved with six
randomized Gynecologic Oncology Group (GOG) trials
revealed that those over age 69 had poorer survival rates
than younger women, even after correcting for stage,
residual disease, and performance status.57 A retro-
spective case-control investigation has confirmed this
finding.58 Other studies have shown that more conserva-
tive surgery and less aggressive adjuvant therapy are
contributing factors that may lead to decreased survival
in elderly patients with epithelial ovarian cancer,55 which
was demonstrated to be due, in part, to these women
receiving their care from obstetrician-gynecologists,
general surgeons, and other nononcologists who per-
suaded them not to seek aggressive treatments. This bias
against elderly women has been shown in another report



documenting decreased specialist referral and use of
physician influence to dissuade these cancer victims from
obtaining optimum therapy.59 Thus, although advanced
age presages a poorer prognosis, in appropriate candi-
dates maximal surgical debulking and aggressive chem-
otherapy may partially mollify the effect of age.

Follow-up involves serial physical and pelvic examina-
tions, CA 125 levels, and sometimes CT imaging. Today,
“second-look” surgery is infrequently performed after
initial chemotherapy to determine the status of the
tumor, that is, whether microscopic or grossly evident foci
exist.60 Although somewhat controversial,61 and with no
evidence that this surgery improves overall survival, this
procedure is generally limited to those participating in
research protocols to assess the effectiveness of new
treatment modalities. About 55% of patients who are
clinically free of disease will have a positive (i.e., persist-
ent tumor) second-look operation. Debate regarding
second-look operation exists because of its fallibility in
predicting survival. There is a 25% to 45% recurrence
rate after a negative second-look procedure, and some
argue that the information gained does not justify the
expense and morbidity of the surgery.62

Recurrence risk is increased with advanced-stage
disease, high tumor grade, and large tumor volume.31 A
number of strategies may be employed to control tumor
recurrences, although most are aimed at palliation rather
than “cure.” Treatment with secondary surgical debulk-
ing, multiagent chemotherapy, radiation therapy, biologic
response modifiers, or chemotherapy with monoclonal
antibody-directed agents, intraperitoneal instillation, or
systemic administration with experimental compounds
have all been utilized. Therapy must be individualized
based upon the site(s) of recurrence, the biology of the
tumor, the patient’s performance status, her medical
comorbidities, and her wishes regarding how aggressively
she wants the cancer treated.63

Refractory cancer carries with it a very poor progno-
sis.64 Death usually occurs within 18 to 36 months as the
cancer propagates and sprawls out on the splanchnic bed,
causing bowel obstruction, nausea, and vomiting. Sepsis
often follows bowel or ureteral obstruction. Severe elec-
trolyte abnormalities may result from nutritional defi-
ciencies, renal dysfunction following cisplatin treatment,
and accumulation of massive peritoneal or pleural effu-
sions. Decisions regarding management of persistent,
progressive disease must be made with care and with the
participation of the patient and her family.44 Relevant
issues include support with total parenteral nutrition
(which often can be administered at home by the patient
or a family member), medical or surgical relief of bowel
obstruction, intravenous hydration or antibiotics, hospice
care, and pain management. It is imperative that main-
taining quality of life and assuagement of pain be goals
of therapy.

Epithelial ovarian cancer is not generally considered
an estrogen-dependent neoplasia and, therefore, hor-
monal replacement therapy is not contraindicated. In
fact, estrogen may augment the patient’s quality of life
and be an important part of her treatment.

Cervical Cancer

Cervical cancer accounts for about 20% of all gyneco-
logic cancers. This cancer is largely preventable through
screening and treatment of premalignant lesions. How-
ever, there were about 12,800 new cases and 4,200 deaths
related to cervical cancer in 1999.1 More than 50,000 new
cases of cervical carcinoma in situ are diagnosed each
year. The incidence is 8 to 10 cases per 100,000 women
per year. Average age of onset is 45 to 55, but there is a
wide variation in the ages of those afflicted.

Several epidemiologic risk factors have been identi-
fied.2,65–71 Advanced age increases risk twofold. Black,
Hispanic, and Native American women have a two- to
threefold elevation in risk. A risk about three times that
of the general female population is found in women of
low socioeconomic status, multiparas, those engaging in
sexual activity at a young age or with multiple partners,
and chronic smokers. Women with a history of sexually
transmitted disease (especially herpes or genital warts)
are 2 to 10 times more likely to develop cervical cancer.
Lack of regular Pap screening increases risk two- to
sixfold. Immunosuppressed patients have a higher risk of
cervical carcinoma. Dietary deficiency of ascorbic acid
and carotene has been reported to augment the devel-
opment of cervical neoplasia, although this is less well
documented than the other risk factors. Screening is vital
for diagnosis and treatment of cervical cancer in its ear-
liest phases.72,73 A more detailed discussion of cancer
screening may be found in Chapter 32.

Pathogenesis of cervical cancer has received immense
scrutiny in recent years. Molecular analysis has demon-
strated that the etiology of cervical cancer in older
women is similar to younger women.74 Human papillo-
mavirus is regarded as the vector that confers suscepti-
bility to neoplastic conversion or that directly incites
transmutation to a malignant phenotype in some infected
epithelial cells.70,75 Neoplastic tranformation usually
originates at the squamocolumnar junction of the cervix.
Varying degrees of cervical intraepithelial neoplasia
(CIN) exist; these are graded from 1 to 3 on the basis 
of increasing severity of the lesion. Carcinoma in situ
designates the condition in which all epithelial layers
consist of neoplastic cells that are abutting the basement
membrane, poised for invasion through this delimitation.
It usually takes 10 to 20 years for intraepithelial neoplasia
to progress to invasive disease. Most tumors (80%–90%)
exhibit squamous histology; adenocarcinoma is the 
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other predominant category. Other morphologies are
rare.

Women with early invasive cervix cancer may have a
cervix that appears normal to the naked eye, or they may
have a small, ulcerated lesion that may seem to represent
a benign inflammatory process. In such cases, cervical
smears may be particularly effective in detecting prein-
vasive or early-stage disease. Most of these women 
are asymptomatic. On the other hand, patients with
advanced cancer often experience symptoms. The most
common abnormality is irregular vaginal bleeding. Post-
coital spotting has long been considered a warning sign,
but metrorrhagia or menorrhagia may occur as well.
Some patients have a serosanguinous or yellow vaginal
discharge that frequently is malodorous. Another symp-
tom attributable to advanced cervical cancer is pain 
in the lower abdomen, pelvis, or back. Hematuria or
rectal bleeding may occur if bladder or rectal invasion
exists.

Invasive cancers display two primary modes of exten-
sion: local spread and metastasis via lymphatic and
hematogenous routes. Cervical cancer may exhibit an
ulcerative or exophytic appearance. Local expansion
usually involves extension to the endocervix or vaginal
fornices, followed by progressive infiltration of parame-
trial tissues, uterine corpus, bladder, or rectum. Lymphatic
dissemination typically occurs in a stepwise progression.
Pelvic nodes become involved before common iliac and
para-aortic lymph node chains. Hematogenous spread
may give rise to distant implants of cancer in lungs, bones,
liver parenchyma, or other tissue. In general, the likeli-
hood of metastasis rises with increasing size and expanse
of tumor.76 Spread to the pelvic nodes is present in 15%,
30%, or 47%, respectively, for tumors confined to the
cervix, in the parametrium, or involving the pelvic side-

wall. The corresponding para-aortic nodal involvement
for these situations is 6%, 16%, or 29%.

Cervical cancer is evaluated using a clinical staging
system that is shown in Table 37.3. A pelvic examination
should include a through evaluation of the cervix, vagina,
parametria, and pelvic sidewalls. Extrapelvic regions that
should receive extra attention include the abdomen,
chest, and supraclavicular lymph nodes. Chest x-ray and
intravenous urography are allowable radiographic tech-
niques (under the clinical staging guidelines) for docu-
menting the extent of tumor spread. Cystoscopy and
proctoscopy are also permitted. General or conduction
anesthesia is often employed to facilitate pelvic examina-
tion, procurement of biopsies, and cystoscopic and proc-
toscopic evaluations. Other studies that are sometimes
helpful for diagnosis and treatment planning include lym-
phangiography, computed tomography (CT) scan, CT-
directed lymph node aspiration, magnetic resonance
imaging (MRI), positive emission tomograghy (PET)
scan, blood count, serum chemistry profile, and urinalysis.

Treatment for cervical carcinoma may include surgery,
radiotherapy and chemotherapy.77,78 The most commonly
utilized modality is radiotherapy, which ideally employs
one or both of two techniques. (1) Teletherapy, or exter-
nal beam application, is directed to cervical, parametrial,
and pelvic nodal regions (Fig. 37.4A). The field may be
extended superiorly if there is suspected or documented
involvement of the common iliac or para-aortic nodes.79

(2) Brachytherapy, or intracavitary treatment, is com-
monly done with intrauterine placement of cesium over
a time period calculated to deliver a standard dose (Fig.
37.4B). The advantage of this technique is that extremely
high doses of radiation can be applied to the tumor with
less penetration of surrounding normal tissue. Recently,
the utility of radiotherapy with concurrent cisplatin-

Table 37.3. FIGO staging of cervical cancer.

Designation Definition

Stage 0 Carcinoma in situ
Stage I Cancer confined to the cervix (corpus extension is disregarded)

IA Preclinical cancer, i.e., diagnosed by microscopy only
IA1 Measured depth of stromal invasion no greater than 3.0mm
IA2 Microscopically measurable lesion with depth of invasion <5mm and horizontal spread <7mm

IB Clinical lesions confined to the cervix or preclinical lesions greater than stage IA2

IB1 Clinical lesions no greater than 4.0cm in size
IB2 Clinical lesions greater than 4.0cm in size

Stage II Parametrial extension, but not to the sidewall; involvement of the upper two-thirds of the vagina
IIA No evidence of parametrial involvement
IIB Obvious parametrial extension

Stage III Extension of cancer to the pelvic sidewall or lower one-third of the vagina; hydronephrosis or nonfunctioning kidney secondary 
to cancer

IIIA No pelvic sidewall extension
IIIB Extension to the sidewall and/or hydronephrosis or nonfunctioning kidney

Stage IV Spread beyond the reproductive tract
IVA Infiltration of bladder or rectal mucosa
IVB Metastases to distant organs or disease outside the true pelvis



based chemotherapy has been evaluated in several
randomized trials. Patients with locally advanced (stage
IIB–IVA) and bulky stage IB2 cervical cancers who were
treated with combined radiation and chemotherapy had
significantly improved progression-free and overall sur-
vival rates.80–82 Of the chemotherapy regimens available,
single-agent cisplatin was shown to be just as efficacious
as cisplatin/fluorouracil and better than regimens con-
taining hydoxyurea.82

Surgical strategies vary according to the extent of 
the lesion. Cervical conization or simple hysterectomy
(abdominal or vaginal) may effectively treat carcinoma
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Figure 37.4. (A) External beam radiation therapy (telether-
apy) is usually delivered to the pelvis through anterior and pos-
terior portals covering the area outlined. Pelvic lymph nodes,
parametria, cervix, uterus, and upper vagina are incorporated in
this port. (B) Intracavitary Flecher-Suit applicator system.
Intracavitary radiation therapy (brachytherapy) is usually given
by placing cesium in an intrauterine tandem and contracervical
applicators. The cesium sources are placed in a tandem fashion
in the uterus, and a single source of cesium is placed in each
vaginal applicator. The isodose curve from this application is
depicted as three concentric lines. The dose to various pelvic

sites is calculated (dosimetry) and depends on the strength of
the cesium sources placed, the amount of time the sources
remain in place, and the distance from the sources to the tissue
in question. Two arbitrary points are usually calculated. Point A
is found 2cm cephalad and 2cm lateral from the external cer-
vical os. This point is where the ureter crosses underneath the
uterine artery. Point B, which is 3cm more lateral to point A,
represents approximately the pelvic sidewall and pelvic lymph
nodes. (Reprinted with permission from Clarke-Pearson D,
Dawood Y. Green’s Gynecology, 4th Ed. Little, Brown, Boston,
1990.)

in situ and microinvasive cervical cancers.76 A radical
hysterectomy involves removal of the uterus along 
with parametrial and paravaginal tissues; this is a treat-
ment option for patients with Stage IA2–IIA disease. The
upper portion of the vagina and the pelvic and para-
aortic lymph nodes are excised as well (Fig. 37.5). In
premenopausal women, ovaries are not removed unless
other indications necessitate their removal; however,
in the postmenopausal patient a bilateral salpingo-
oophorectomy is routinely performed.

The decision of whether to use surgery or RT for early-
stage disease turns on several issues. Patients who are
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frail or have serious comorbidities may be poor surgical
candidates. Recovery from surgery and most of its poten-
tial complications occurs within a narrow time frame,
whereas radiation has both acute and chronic effects.77,83

Radiation-induced fibrosis is a lifetime process that is set
in motion by the endarteritis provoked by RT. Ovarian
function is obliterated by RT unless the ovaries have
been positioned out of the pelvis. Sexual function is
usually better preserved in women who have had surgery,
as radiotherapy leads to agglutination of the vaginal
tissues.

Advanced age has traditionally been considered a rel-
ative contraindication to radical pelvic surgery. The belief
that such procedures in the elderly yield unacceptable
morbidity has led to treatment of many older cervical
cancer patients with radiotherapy rather than radical hys-
terectomy. Three retrospective studies have shown that,
in properly selected older women, application of radical
hysterectomy with modern surgical and postoperative
care leads to complication rates comparable to those of
younger women.84,85 Thus, radical hysterectomy should
not be withheld as a treatment option for older patients
who are otherwise good surgical candidates.

Choice of therapy is based on the clinical stage.
Patients with stage IA1 cervical cancer may be treated by
simple hysterectomy or, in selected cases, with conization.
Women with stage IA2 cancer are treated the same as
those with stage IB disease if there is more than 3mm 
of invasion or lymphocapillary space involvement.76 Stage

IB and stage IIA cancer is treated similarly; cure rates 
are comparable regardless whether radical hysterectomy
or RT is employed.86 Cervical carcinoma of stages IIB,
III, or IVA should be treated with radiation therapy.
If ureteral obstruction is present, urinary diversion via
nephrostomy or insertion of ureteral stents may be nec-
essary to preserve renal function.87 Palliative RT may be
used in individuals with stage IVB disease to control pain
and bleeding from the pelvic tumor. Chemotherapy with
agents such as cisplatin, 5-fluorouracil, bleomycin, vin-
cristine, and ifosfamide is often given in hopes that some
therapeutic benefit may be derived in cases of metastatic
disease.88,89 “Cures,” however, are unlikely with currently
available chemotherapy.

Exenteration is an ultraradical procedure that is typi-
cally used for treatment of central tumor recurrence or
persistence after radiotherapy.90 This procedure entails
removal of pelvic organs, including the bladder and
rectosigmoid colon. Exenteration obviously leads to dis-
figurement and has profound psychologic impact on 
the patient. Significant potential for morbidity attends
this procedure. Therefore, this technique is reserved for
patients who are medically fit to undergo an extended
procedure and in whom there is a substantial prospect for
cure.

Five-year survival figures are given in Table 37.4.31

These data highlight the importance of early detection
and treatment of this cancer. Influence of age on treat-
ment and survival related to cervical cancer has been

Figure 37.5. Radical hysterectomy.
This operation is usually performed for
the treatment of cervical carcinoma.
Therefore, the goals include resection
of the parametria and upper vagina to
achieve a clear surgical margin around
the cancer. Radical hysterectomy does
not imply removal of the tubes and
ovaries, which may often be preserved
in young women.The cardinal ligament
and major portions of the uterosacral
and vesicouterine ligaments are res-
ected as part of the radical hysterec-
tomy. (Reprinted with permission from
Clarke-Pearson D, Dawood Y. Green’s
Gynecology, 4th Ed. Little, Brown,
Boston, 1990.)



examined. Five-year survival decreases as age increases;
this holds true both for global comparison of age groups
and for relationships within stage.31 Interestingly, a study
from Japan has demonstrated that, when matched with
respect to depth of invasion, patients over 60 had a lower
incidence of lymph node metastases than their younger
counterparts.91 Despite the lower frequency of lymphatic
involvement, the older women still demonstrated a worse
prognostic trend. Another study found that overall sur-
vival in women 85 years and older was only 23.8%.92 The
5-year survival rates for women 85 years and older were
37.5% for stage II and 22.2% for stage III. There were
no stage I or stage IV survivors.92 Survival is worse in
older women, in part because cervical cancer is diagnosed
at more advanced stages in this age group.76,92

Interval evaluation of the cervical cancer patient after
therapy is imperative. Recurrent cervical cancer detected
at its earliest stages might be successfully treated with
surgery, radiation, chemotherapy, or a combination of the
three. Thirty-five percent of patients with invasive cervi-
cal cancer will have persistent or recurrent disease fol-
lowing treatment.76 The patient should be seen every 3
months for follow-up for 2 years, then visits should be at
the discretion of the practitioner. In addition to focused
history and physical examination, a Pap smear should be
done. Chest x-rays, intravenous urograms, and CT scans
may be ordered if circumstances dictate.

Recurrent cervical cancer carries a poor prognosis.76

Seventy-five percent of recurrences occur in the first 2
years after treatment; by the 5-year milestone, 90% of
recurrences have developed. Fewer than 15% of patients
with recurrent disease survive 1 year, and 5-year survival
is less than 5%. Pain control is an extremely important
aspect of caring for women with relapses. Therapeutic
approaches include RT if the primary treatment was
surgical. Cure is sometimes possible for patients with
central recurrence following RT if they are candidates for
pelvic exenteration. Palliative chemotherapy may be
administered.88

Death occurs by several mechanisms in cervical cancer
patients. Extension of the tumor to the pelvic sidewall
may cause ureteral obstruction and uremia. If the patient

has received all available treatment for her cancer,
usually no attempt is made at placing ureteral stents 
or percutaneous nephrostomies because uremic coma is
not an unpleasant means of death in these women, who
would otherwise often experience severe pain. Hemor-
rhage from the tumor bed or from erosion into pelvic
vessels may lead to exsanguination and death. Hyperco-
agulability may precipitate pulmonary embolism. Sepsis
occurs in many of these women and can be fatal if not
promptly recognized. Physical external compression of
the rectosigmoid colon may cause large bowel obstruc-
tion and the attendant consequences. Radiation enteritis,
cystitis, and pelvic fibrosis may all contribute to or
directly induce the patient’s demise.93

Hormone replacement is not contraindicated in
women with cervical cancer. Estrogen therapy may be
especially important for maintenance of healthy vaginal
tissue following castration or RT. To prevent endometrial
hyperplasia or carcinoma, a progestin should be added to
the estrogen if the uterus remains intact. Because many
women treated for carcinoma of the cervix are relatively
young, hormonal therapy affords the same advantages
that would otherwise apply if they did not have cancer.

Vulvar Cancer

Vulvar cancer is an uncommon malignancy, responsible
for only 5% of all gynecologic neoplasms, but its inci-
dence is on the rise. Although the age of onset of vulvar
cancer varies widely, most cases occur in women over age
50. Peak incidence occurs between the ages of 65 to 70.83

Epidemiologic studies have shown associations
between vulvar cancer and genital warts, abnormal Pap
smears, and smoking.76,94 Molecular analysis of vulvar
neoplasias has revealed the presence of human papillo-
mavirus (HPV) genomic material.95 These findings sup-
port an etiologic relationship between papillomavirus
and vulvar cancer. Vulvar intraepithelial neoplasia (VIN)
predisposes to vulvar cancer. Lichen sclerosis is not gen-
erally considered to be a premalignant condition. Squa-
mous cell hyperplasia is often found in regions adjacent
to vulvar cancer, but the relationship of this lesion to
invasive cancer is unclear.40 Advanced age and race
(white) have been shown to be independent predictors of
poor outcome.31

Although it seems intuitive that vulvar cancer would
be relatively easy to diagnose because of the accessibil-
ity of the vulva to visual inspection, clinical findings may
be subtle. Most patients experience a delay in diagnosis;
this happens for a variety of reasons. Women may dismiss
symptoms as mild or unimportant and delay seeking
medical attention. Alternatively, many physicians treat
patients on the basis of their symptoms without per-
forming a biopsy of the lesion. About 50% of vulvar
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Table 37.4. Cervical cancer 5-year survival.

Stage Survival (%)

0 99+
1A 97
1B 79
IIA 55
IIB 52
IIIA 40
IIIB 27
IVA 14
IVB 2
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cancer patients experience prolonged pruritis or have an
ulcerated or palpable mass on their vulva.

Vulvar cancer is easily mistaken for other conditions.
There is no absolute consistency in the appearance of
vulvar lesions such as VIN, lichen sclerosis, or squamous
cell hyperplasia that allows them to be easily distin-
guished from vulvar cancer. Therefore, it is best to advise
that any suspicious areas should be biopsied. Examina-
tion of the vulva should include a thorough inspection of
the perineal area, including areas around the clitoris and
urethra. Palpation of the Bartholin’s glands should be
performed as well. Biopsies may be guided by use of tolu-
idine blue dye (1%) or dilute acetic acid. Uptake of blue
dye is increased in neoplastic cells with enlarged nuclei.
This increased nuclear to cytoplasmic ratio is also respon-
sible for the altered appearance of neoplastic cells treated
with acetic acid (causing them to appear more white than
surrounding tissues). Abnormally pigmented lesions sus-
picious for melanoma should be biopsied by a gynecolo-
gist or gynecologic oncologist familiar with the anatomy
of the region because wide excisional margins are
required.

More than 85% of vulvar malignancies are of squamous
histology. About 5% of vulvar cancers are melanomas.76

Squamous cell cancer of the vulva is usually indolent,
growing slowly and metastasizing late in its course. Local
extension of the tumor occurs first, followed by lymphatic
invasion. In general, lymphatic spread occurs in an organ-
ized, progressive fashion with superficial inguinal nodes
affected before deeper (inguinofemoral and pelvic) nodal
chains become involved.

Staging and therapy are primarily surgical, and the
extent of resection is related to the stage of the tumor

and the likelihood of nodal metastases. For lesions with
less than 1mm of invasion, radical wide local excision will
suffice. Stage I lesions (£2cm) can be treated effectively
with modified radical hemivulvectomy and ipsilateral
superficial inguinal node dissection (Fig. 37.6).96 Larger
tumors usually require radical vulvectomy and inguinal
lymphadectomy (Fig. 37.7). Larger tumors may also be
treated primarily with radiotherapy and concurrent
chemotherapy followed by surgical resection of residual
disease.97 Pelvic exenteration is sometimes employed for
women with extensive disease or as a salvage strategy for
patients with recurrent cancer.98 Postoperative morbidity
is related to the extent of the surgery. Therefore, the most
conservative operation that can effectively treat the
patient’s condition is performed.99 As with the cancers
previously discussed here, elderly patients with vulvar
cancer should be allowed to receive the full benefit of
optimal surgical therapy, as age alone is a poor determi-
nant of surgical risk.100

Survival is related to clinical stage and the extent of
nodal involvement. Five-year survival for stages I and II
vulvar cancer treated by standard surgical means is of the
order of 90%. Survival (for all stages) still exceeds 70%
in the absence of lymph node metastasis. However, lym-
phatic spread portends a worse outcome. Patients found
to have inguinal lymph node metastases are usually
treated with inguinal and pelvic radiation therapy post-
operatively. Only one-third of patients survive 5 years if
nodal metastasis is present. Involvement of the deeper,
pelvic nodes results in a 20% 5-year survival rate.
Approximately 80% of recurrences occur in the first 2
years after treatment. The majority of recurrences occur
near the site of the primary lesion. Seventy-five percent

Figure 37.6. Modified radical vulvectomy
with inguinal lymphadenectomy. Small uni-
lateral (stage I) lesions may be adequately
treated by a modified radical vulvectomy.
Shown here are the lines of incision. The
depth of the excision is carried down to 
the pelvic floor fascia and pubic ramus,
as for a complete radical vulvectomy. The
inguinal incisions shown allow inguinal
lymphadenectomy through separate
portals. (Reprinted with permission from
Clarke-Pearson D, Dawood Y. Green’s
Gynecology, 4th Ed. Little, Brown, Boston,
1990.)



of patients with locally recurrent disease (limited to the
vulva) can be salvaged with radical wide local excision.101

In contrast, patients who develop a groin recurrence are
rarely curable, and palliative surgical resection is associ-
ated with a high risk of complications.

The most common complications of treatment are
related to wound breakdown and infection and occur in
approximately 15% of patients. Other complications that
arise in the early postoperative period include urinary
tract infection, hematomas, seromas, venous thromboem-
bolic disorders, femoral nerve injury manifestations, and
osteitis pubis. Late complications may include lymphan-
gitis, stress urinary incontinence, lymphocyst formation,
introital stenosis, vaginal fistula, femoral hernia, and
sexual dysfunction, but the most common late complica-
tion is intractable leg edema (lymphedema).

Estrogen replacement can usually be given to these
patients. Hormonal treatment may help to maintain 
the health of surrounding perineal and vaginal tissues
postoperatively.

Additional Issues for the 
Geriatric Patient

Since 1990, Medicare coverage for Pap smears has been
available.102 Presently, Medicare pays only the cost of
laboratory analysis; the physician visit is covered only if
Medicare-eligible services are rendered. Screening inter-
val has been set at every 3 years under the current guide-
lines. The law permits provisions for more frequent Pap
smears in high-risk women. However, no such benefits
have been enacted to date.

Given that elderly women are at particularly high risk
of developing malignancies, they should be entitled to
receive adequate screening for these cancers. Older
women are often uninformed about the importance of
screening, and physicians are often reluctant to put
elderly patients through the discomfort of a pelvic exami-
nation if they are asymptomatic.103 Geriatric patients
usually can safely undergo radical surgery, dose-intense
chemotherapy, and radiotherapy after thorough medical
evaluation.100,104 Decisions to withhold optimum therapy
should be made in conjunction with the patient and
should be based on intercurrent medical conditions
rather than on age alone.105,106

Treatment for gynecologic cancer commonly influ-
ences a woman’s image of herself and her sexuality. It is
imperative that physicians caring for these patients be
sensitive to their concerns. Frank discussions about how
treatment for cancer will affect appearance and sexuality
must be conducted with the patient and her partner
before initiation of therapy. Remediable causes of dys-
function should be corrected and referral for counseling
considered if problems persist. It is important that sexual
apprehensions be taken seriously and that practitioners
recognize the importance of sexual issues to older
individuals.107

Summary

As with other malignancies, gynecologic cancers are best
managed if they are detected and treated early. Tumor
biology varies substantially for each of the cancers
reviewed. Stage for stage, elderly patients tend to have
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Figure 37.7. Radical vulvectomy with
bilateral inguinal lymphadenectomy. The
lines of excision of vulvar and inguinal 
skin are shown by the heavy outline. The
inner incision allows an adequate surgical
margin and usually is made at the introitus.
With the resection, the mons, clitoris, and
labia are entirely excised to the depth of
the pelvic floor fascia and pubic symphysis.
(Reprinted with permission from Clarke-
Pearson D, Dawood Y. Green’s Gynecol-
ogy, 4th Ed. Little, Brown, Boston, 1990.)
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poorer survival rates than their younger cohorts. Appro-
priate attention to detail during annual or problem-
related examinations and diligence in following screening
protocols should allow prompt diagnosis. Age does not
preclude aggressive management of cancer. Referral to 
a gynecologic oncologist is important if the patient is to
receive the benefit of the most effective therapy and the
option of participation in randomized research protocols
involving novel treatments. Hormone replacement
therapy, sexuality, and other quality of life issues should
be considered when caring for individuals with gyneco-
logic cancer.
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38
Hematologic Malignancies
Marc Gautier, Elizabeth M. Bengtson, Edward M. Liebers, and Harvey Jay Cohen

Elderly patients are frequently compromised from other
comorbid diseases and in the past have not always ben-
efited from interventions such as chemotherapy and
radiotherapy because of the associated toxicities. More
recently, we have made advances in tailoring therapy to
the geriatric patient. More importantly, new approaches
to treatment, such as immunotherapy and molecular-
targeted therapy, have revolutionized our ability to 
successfully treat the elderly patient while avoiding signi-
ficant toxicity.

This chapter examines the acute leukemias (AML and
ALL). Myelodysplastic syndromes that frequently evolve
into leukemia are also considered. We discuss myelopro-
liferative disorders and lymphoproliferative disorders,
including the lymphomas, the chronic leukemias, and the
plasma cell dyscrasias. We emphasize new therapy devel-
opments that may impact responses and survival while
offering less toxic and more tolerable treatment for the
elderly patient.

Acute Leukemias

Acute leukemia, now more accurately referred to as
acute nonlymphocytic leukemia (ANLL), is the more
common form of leukemia in adults. Acute lymphoblas-
tic leukemia is predominantly a disease of children that
accounts for approximately 20% of all acute leukemias
in adults.1 ANLL occurs with increasing frequency with
advancing age and frequently is preceded by a more
chronic hematologic disorder. Multiple myeloma, poly-
cythemia vera, paroxysmal nocturnal hemoglobinuria
(PNH), chronic myeloid leukemia (CML), and the
myelodysplastic syndromes all have a high propensity to
culminate in acute leukemia. When acute leukemia
follows these disorders, the prognosis is significantly
poorer than de novo leukemia.

Clinical manifestations of the acute leukemias are
similar regardless of the cell of origin (lymphocytic or

The hematologic malignancies are a diverse group of dis-
orders that are frequently considered together because
they consist of clonal expansions of hematopoietic cells.
The cell of origin of many of the hematologic malignan-
cies is known. The stage of differentiation of the trans-
formed cell essentially determines the phenotype of the
disorder. Before considering the types of hematologic
malignancies, we review the normal differentiation
pathway of hematopoietic cells.

Figure 38.1 shows a version of the differentiation
pathway from the lymphopoietic stem cell to the lym-
phoid lineages (T and B). There is also a stem cell (not
shown) that matures to the myeloid lineages, giving rise
to neutrophils, platelets, red cells, monocytes, eosinophils,
and basophils. Steps of the differentiation pathway can
be blocked, resulting in a clonal expansion of malignant
cells. Thus, multiple myeloma represents as accumulation
of the terminally differentiated B cell, whereas pre-B
acute lymphocytic leukemia (ALL) represents a less 
differentiated B lymphocyte. Characteristic cell surface
markers including the CD antigen system determine the
immunophenotype of the malignant cell and assists in the
diagnosis; this helps to differentiate morphologically
similar entities. Thus, ALL can be differentiated from
acute myelocytic leukemia (AML) by the presence of
typical lymphoid cell-surface markers, such as CD10 and
CD19. In many cases such distinctions have important
therapeutic implications.

Hematologic malignancies disproportionately affect
elderly patients. The disorders AML, chronic lymphocytic
leukemia (CLL), and multiple myeloma all have charac-
teristic patterns of increasing incidence with advancing
age, such that the average age of onset of these diseases
is 60 years of age or older. Additionally, other than with
the acute leukemias, the clinical onset of hematologic
malignancies is typically insidious, mimicking many 
other disease processes and frequently going unrecog-
nized. As the name implies, many of the chronic malig-
nancies can have an indolent or prolonged course.
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myelogenous). Typically there is an abrupt onset of non-
specific complaints, including fatigue, anorexia, weight
loss, and weakness. Hematologic abnormalities fre-
quently lead to the presenting symptoms; thus, anemia
contributes to fatigue, thrombocytopenia leads to bleed-
ing and bruising, and lack of mature neutrophils can lead
to serious infections and concomitant fevers. Those
patients who evolve into AML from a preceding hema-
tologic disorder tend to have a more chronic evolution in
their symptoms. The presence of anemia, thrombocy-
topenia, and granulocytopenia with circulating blast cells
are the hallmark of acute leukemia. The marrow, when
examined, is hypercellular with a lack of differentiation
and a predominance of blasts.

The etiology of the acute leukemias is not completely
understood but is thought to be the result of multiple
genetic aberrations to a clone of hematopoietic cells.
Many genetic defects have been associated with both
acute myelogenous leukemia and acute lymphocytic
leukemia. These genetic defects tend to be chromosomal
translocations and frequently when characterized have
involved so-called oncogenes.2 Many of these abnor-
malities are thought to be etiologically involved in the
evolution of leukemia.

Classification

The acute leukemias are broken down into acute non-
lymphocytic leukemia, of which there are seven types,
and the acute lymphocytic leukemias, of which there 
are three types. The lymphocytic leukemias and their 
subtypes are differentiated from the nonlymphocytic
leukemia by the combination of morphology, immuno-
phenotype, and cytogenetics. In some cases, the distinc-
tion can be very difficult. Nonetheless, it is important
because therapy is directly related to the cell of origin of
the leukemia. The most characteristic morphologic fea-
tures distinguishing acute nonlymphocytic from acute
lymphocytic leukemias are the presence of Auer rods and
peroxidase stain positivity, which defines the leukemia as
acute nonlymphocytic.

Treatment

Acute leukemias have a fulminant course if left
untreated, with a median survival of less than 4 months.
Death secondary to cytopenias is the rule, with bleeding
and infections being very common. The goal of treatment
is to induce remission, and currently that requires inten-
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sive chemotherapy for both ALL and ANLL. The initial
induction chemotherapy is intended to be myeloablative,
and thus a prolonged period of cytopenia follows the ini-
tiation of therapy.

The chemotherapeutic agents used for remission
induction depend on the classification of the leukemia.
AML is usually treated with a combination of two drugs,
usually cytarabine and an anthracycline such as daunoru-
bicin, given over several days to 1 week. The likelihood
of attaining a complete response (CR) with this regimen
in patients over 60 is approximately 50% as compared to
70% for younger patients.3 Factors playing a role in the
inability of this group of patients to achieve remission is
the high incidence of preexisting hematologic disorders,
such as myelodysplastic syndrome, chromosomal abnor-
malities, and chemotherapy resistance. All of these are
poor prognostic factors for achieving remission at any
age. In addition to difficulty attaining CR, treatment-
related mortality associated with induction can be as high
as 25% to 50% in patients over 60 years old as compared
to 5% to 15% in younger patients.3

The requirements for supportive care through the
period of induction are enormous, and in general only
hematologists experienced in the care of leukemic
patients with adequate blood bank support should treat
these patients. Although it has been suggested that a
reduced dose of induction therapy is more effective in
elderly patients, this remains a controversial area. Several
trials have studied the use of hematopoietic growth factor
support (G-CSF or GM-CSF) during induction. The
growth factors shorten the time of neutropenia but did
not impact on early mortality or long-term survival.4

Once remission is achieved, additional postremission
or consolidation chemotherapy is administered to maxi-
mize the odds for a prolonged remission. Several trials
support the use of less intense chemotherapy for the
elderly during this period without jeopardizing long-term
survival.5

Much of the effort to have impact on the acute
leukemias has been centered on intensification of induc-
tion therapy and consolidation therapy with bone
marrow transplantation support. This strategy is gener-
ally not available to patients over the age of approxi-
mately 60 and thus remains of limited value to those
patients most commonly affected by these diseases. A
more promising approach is the use of moleculary tar-
geted therapy. Acute promyelocytic leukemia (APL),
a subtype of acute myeloid leukemia, is defined by a 
t(15 :17) chromosomal translocation.6 This translocation
involves one of the retinoic acid receptor genes. All-trans
retinoic acid (ATRA) induces differentiation of leukemic
blasts and results in a significant remission. With the use
of ATRA, induction doses of chemotherapy in APL have
been reduced and the prolonged cytopenia following
induction has been significantly decreased. In the future,

we may know enough about the pathophysiology of the
various forms of leukemia that therapy can be tailored 
in a much more specific manner, sparing the normal
hematopoietic clones.

ALL, which is less common in adults, is treated with
multiple drugs. Four drugs are frequently used for 
induction: vincristine, prednisone, l-asparaginase, and
daunorubicin. ALL has rapidly become a curable disease
in children, but results in adults are less favorable.
Central nervous system treatment is required in all
patients. In ALL, once remission is achieved, approxi-
mately 2 years of maintenance and consolidation therapy
is currently the standard.

Future Directions

As mentioned, most of the progress to date in treating
leukemia has centered on optimizing myeloablative
approaches. Bone marrow transplantation, which repre-
sents the extreme of this approach, was not previously an
option in older patients. However, a new approach, the
submyeloablative bone marrow transplant, offers a
potential cure for some patients over 60 as well. The basis
of this approach involves lower doses of chemotherapy
with reliance on graft versus leukemia effect to ultimately
clear the malignant clone. We need to await results of
early trials before we can judge the long-term success of
this approach.

Research in immunotherapy is advancing rapidly and
offers effective therapy with isolated toxicity. Gem-
tuzumab ozogamicin (Mylotarg) is an anti-CD33 anti-
body conjugated with a cytotoxic antitumor antibiotic.
CD33 is an antigen found on the surface of myeloblasts.
This approach specifically targets the myeloblast and
spares other hematologic differentiation pathways. How
this cytotoxic antibody will be used in the treatment of
acute myeloid leukemia is yet to be determined. Aggres-
sive research and development of molecular-targeted
therapy and immunotherapy offers hope for effective
treatment options with less toxicity in the future.

Myelodysplasia

The myelodysplastic syndromes (MDS) are a collection
of disorders that predominately affect older patients with
the median age of 63 at diagnosis. MDS is a heterogenous
group of disorders characterized by abnormal growth of
the myeloid bone marrow components. This section
examines the common mechanism believed to underlie
the MDS and then relates that to the propensity of these
conditions to evolve into acute leukemia. In addition, we
discuss the classification, natural history, and treatment
options for MDS.
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Pathogenesis

The pathogenesis of MDS is complicated. Current theory
holds that MDS results from chromosomal injury that
occurs in stepwise progression. Beginning with an initial
predisposition to genomic instability, progressive insults
result in chromosomal damage that culminates in MDS
and can further progress to AML. Common chromoso-
mal alterations involve 5, 7, 8, and 20. The involved chro-
mosome areas are usually rich in hematopoietic genes. In
addition to gross chromosome alterations, submicro-
scopic DNA mutations result in abnormal oncogene
expression. Because of secondary DNA damage, expo-
sure to chemicals or prior chemotherapy increases the
risk for developing MDS. Although these genes may play
a pathologic role in the development of MDS, we still do
not understand the critical molecular events that lead to
these diseases. The progression of MDS to leukemia is
likely the result of additional genetic mutations that
provide the evolving clone further growth advantages.

The biology of the disease is further complicated by
other abnormalities, including aberrant cytokine pro-
duction and responsiveness, altered stem cell adhesion,
abnormal marrow microenvironment, early cell death
secondary to accelerated apoptosis, and immuno-
mediated marrow suppression. With all these contribut-
ing factors, MDS is ultimately a clonal hematopoietic
stem cell disorder characterized by ineffective hemato-
poiesis and peripheral cytopenias.

Classification

The WHO classification system was recently proposed to
replace the previous FAB classification system.7 Some of
the subsets are listed here. The distinction among these
groups is based on the appearance of the bone marrow.
The clinical presentation, however, can be very similar.
Low blood counts (cytopenias) are the hallmark, and
anemia occurs in the majority of patients. Isolated neu-
tropenia or thrombocytopenia also occurs, but the usual
picture is trilineage cytopenias. On examination of the
peripheral blood, abnormal morphology is usually appar-
ent. The findings in the marrow are more obvious, with
hypercellularity, bizarre nuclear morphology, abnormal
iron granules (sideroblasts), and nuclear/cytoplasmic
maturation dysynchrony evident. All lines are affected,
although frequently one lineage is more markedly dys-
plastic. An important determinant of overall prognosis is
the percentage of blast cells in the bone marrow.

Some of the major types of MDS are (1) refractory
anemia (RA); (2) refractory anemia with ringed sidero-
blasts (RARS); (3) refractory anemia with excess of
blasts (RAEB); and (4) chronic myelomonocytic
leukemia (CMML). CMML has features of both the dys-
plastic syndromes and the myeloproliferative disorders

(discussed in the next section). There is usually a signifi-
cant increase in circulating monocytes, as well as trilin-
eage dysplasia in CMML. This classification system is
dependent on the percentage of blast cells in the marrow
and also stratifies the risk of progression to leukemia. The
risk of leukemia is low (5%–15%) in RA and RARS and
higher (20%–40%) in RAEB. Still, up to 50% of patients
with MDS die of complications of cytopenias rather than
leukemia. The classification system also predicts median
survivals, ranging from about 60 months for RA to less
than 2 years for RAEB.

The International Prognostic Scoring System (IPSS)
has been proposed, which identified significant prognos-
tic indicators;8 these include the number of cytopenias,
percentage of blasts, and cytogenetic features. This
system may be more useful in comparing results of inter-
ventions across clinical trials.

Treatment

Treatment of MDS remains problematic. For younger
patients with high-grade disease, intensive chemotherapy
and bone marrow transplant have been successful. Auto-
logous and submyeloablative allogeneic bone marrow
transplants are now being offered to older patients; how-
ever, the majority of older patients are still excluded
because of either age or comorbid illness. Acute myelo-
cytic leukemia (AML)-type treatment has produced
some improvement in patients with severe disease, but
this is usually transient and not generally applicable to
elderly patients.

Less aggressive treatment options are actively being
developed. Most are not of curative intent, but hemato-
logic response and overall survival can be influenced. Use
of recombinant growth factors to stimulate an increase in
specific lineages has been explored recently. The use of
myeloid growth factors has been approached cautiously
because of fear of increasing the risk of leukemia. Trials
of granulocyte colony-stimulating factor (G-CSF) and
granulocyte-macrophage colony-stimulating factor (GM-
CSF) were effective in improving peripheral neutropenia
but did not influence leukemic transformation, hemoglo-
bin levels, or overall survival. G-CSF and GM-CSF are
not recommended for routine therapy.

Erythropoietin can improve anemia in MDS with an
overall response rate of 16%. However, subgroup analy-
sis reports response rates as high as 40% in patients with
RA (versus RARS and RAEB) and low serum erythro-
poeitin levels. The addition of G-CSF to erythropoietin
can induce erythroid responses in erythropoietin-
resistance patients. The mechanism of synergy is
unknown. A predictive model for treatment with G-CSF
and erythropoietin found the highest response in patients
who have low serum erythropoietin levels and low RBC
transfusion requirements.



Low-dose chemotherapy has met some success in older
patients. Low-dose Ara-C induces a response in 30% of
patients. Whether this translates to a survival advantage
is unclear. More recently, melphalan has emerged as a
well-tolerated oral chemotherapy regimen, with response
rates as high as 40% and a significant improvement in
survival. Additionally, 5-azacytidine trials report a
response rate of 50% to 60% with tolerable toxicity and
improved survival.

Future Directions

Research is opening new frontiers in treatment of MDS.
Thalidomide, an immunosuppresant and angiogenesis
inhibitor, shows promise in preliminary trials. Anti-
thymocyte globulin and cyclosporin are being explored 
as immunosuppressive agents capable of modulating
disease. Finally, cytokine inhibition trials with amifostine
and pentoxifylline are underway. As we learn more 
about the pathophysiology of MDS, we will be able to
better tailor therapy to effectively treat the disease with
less toxicity.

Myeloproliferative Disorders

The myeloproliferative disorders are a group of diseases
characterized by excessive proliferation of the myeloid
elements secondary to a defect in the hematopoietic stem
cell. As discussed earlier, the myeloid elements consist of
erythrocytes, platelets, and the granulocytes, and there
are disorders associated with the proliferation of each of
these lines. These diseases are chronic in nature but tend
to culminate in a more acute picture, such as acute
leukemia. We consider four clinical expressions of the
myeloproliferative disorders:

1. Chronic myelogenous leukemia (CML), with a pre-
dominant increase in the granulocytes

2. Polycythemia vera (PV), with a predominant increase
in the red cells

3. Essential thrombocythemia (ET), with a predominant
increase in the platelets

4. Myeloid metaplasia with myelofibrosis (MMMF), with
a progressive fibrosis of the bone marrow with reloca-
tion of hematopoietic tissues to extramedullary sites

Chronic Myelogenous Leukemia

CML is a clonal stem cell disorder, characterized by
increased proliferative capacity in the myeloid lineage,
that is almost universally associated with a typical chro-
mosomal translocation known as the Philadelphia 
chromosome. This is an acquired disorder, and although
no specific etiologic agent has been identified, radiation

exposure does lead to a significant increase in risk. There
is an increasing incidence with advancing age, but the
average age remains in the fifth and sixth decades of life.

The characteristic Philadelphia chromosome is a result
of translocation of genetic material from chromosome 
9 to chromosome 22. The gene on chromosome 9 has
been identified as the Abelson proto-oncogene (abl). The
region on chromosome 22 has been defined as the break-
point cluster region (bcr). The rearrangement creates a
bcr/abl fusion gene, which is believed to be pathophysio-
logically involved in the development of leukemia.
Depending on the sensitivity of the detection method for
the presence of the bcr/abl rearrangement, upward of
95% of all cases of CML demonstrate this very typical 
9 : 22 translocation.9

The clinical characteristics of CML involve a standard
triphasic course of the disease, with an initial chronic
phase followed by an accelerated phase and culminating
in a blast phase, with the entire course of the disease
spanning an average of approximately 3 years. The typical
findings at the time of diagnosis include an elevated white
blood cell (WBC) count, which may be mild or can
exceed 200,000 cells/mL. Anemia or thrombocytopenia
may contribute to the presenting symptoms. The most
frequent complaints include fatigue, anorexia, abdominal
discomfort, and early satiety related to splenomegaly and
are generally gradual in onset. Splenomegaly is the most
common physical finding, with more than 90% of the
cases demonstrating an enlarged spleen. The accelerated
phase of CML is heralded by progressive leukocytosis,
despite therapy with worsening cytopenia and progres-
sive splenomegaly. Blast crisis has the same clinical 
presentation as acute leukemia.

The diagnosis of CML is confirmed by the presence of
a marked increased in granulocytes with the presence 
of immature myeloid cells in the peripheral blood. There
is usually not a significant peripheral blast count.
Eosinophils and basophils in the peripheral blood are
common. Leukocyte alkaline phosphatase is typically 
low or zero in CML. The bone marrow shows hypercell-
ularity with predominantly granulocytic differentiation.
The presence of splenomegaly is further evidence for 
the diagnosis of CML. Chromosomal evidence of the
Philadelphia chromosome is confirmatory; however, a
rare case of Philadelphia chromosome-negative CML
exists.

Treatment

The treatment of CML is beginning to reap the benefit
of decades of research into the pathophysiology of the
disease. Until recently, there were no curative therapeu-
tic strategies, and the therapeutic goal was to maintain
controlled myelopoiesis in the chronic phase and accel-
erated phase; however, no therapy was known to delay
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the conversion to the accelerated phase (or blastic phase)
of CML. Standard therapy has consisted of hydroxyurea
delivered at 1 to 3g per day by mouth, with a goal of
maintaining the WBC count between 10,000 and 20,000.
Direct inhibitors of the bcr/abl fusion protein are now
able to impact on the disease with minimal toxicity.

Interferon-alpha has been shown to improve the sur-
vival of patients with CML compared with treatment with
hydroxyurea. Interferon-alpha is generally initiated at 
3 to 5 million units subcutaneously per day, and the
response is maintained with a 3- to 5-day per week treat-
ment schedule. Flu-like symptoms are common but fre-
quently can be managed with acetaminophen.

Interferon-alpha improved the rate of karyotypic
response, as well as the time of progression from chronic
phase to accelerated or blastic phase, and was associated
with a significant improvement in overall survival (72
months versus 52 months for hydroxyurea).10 Addition of
chemotherapy can improve the percentage of patients
achieving a cytogenetic remission. Unfortunately, few
older patients have been included in the reported trials.

Bone marrow transplant has been an attractive option
for younger patients; in fact, preliminary results suggest
early transplant in the chronic phase is associated with
the best outcome for those patients who have a human
leukocyte antigen- (HLA-) compatible sibling. Unfortu-
nately, two-thirds of the patients diagnosed with CML 
are either considered too old to undergo this intensive
therapy or do not have HLA-compatible siblings.

The development of compounds to directly inhibit the
bcr/abl fusion product has been a promising area of
research. The fusion protein is a unique tyrosine kinase,
and the first FDA-approved inhibitor of this kinase has
recently been approved for patients with CML who
cannot tolerate or have not responded to interferon.
Initial results of the oral drug suggest excellent activity
with minimal toxicity,11 which may be particularly impor-
tant to elderly patients who tend to tolerate high doses
of interferon poorly. A randomized trial comparing 
the oral kinase inhibitor (Gleevec) to interferon plus
chemotherapy for newly diagnosed patients with CML is
ongoing. It is possible that the payoff for years of
research will be realized soon.

Polycythemia Vera

Polycythemia vera (PV) is a myeloproliferative disorder
with excessive proliferation of red cells, megakaryocytes,
and myelocytes. It is usually an insidious disease with
gradual onset and can be associated with prolonged sur-
vival if the cytosis is controlled. Splenomegaly is common
and is frequently one of the presenting features. The clini-
cal course of PV can be quite varied. With uncontrolled
proliferation of red cells and platelets, an increase in
whole blood viscosity can occur, leading to impairment

of blood flow to critical organs. Central nervous sys-
tem and cardiovascular symptoms, including confusion,
angina, and claudication, can occur as a result of insuffi-
cient oxygen delivery. Thrombotic complications are a
significant cause of morbidity and mortality, with strokes,
myocardial infarctions, arterial occlusions, and throm-
boembolic complications being common. There is also an
increased risk of hemorrhage.

The long-term course of PV can include distinct phases.
Initially, an asymptomatic phase may be associated with
only mild elevation of the red cell mass and mild
splenomegaly; this gives way to an erythrocytic phase
associated with pancytosis, with complications such as
thrombosis and hemorrhage. An inactive phase may
ensue in which no therapy is required to control the 
proliferative cells, and eventually a postpolycythemic
myeloid metaplasia phase can develop with evidence of
marrow fibrosis and extramedullary hematopoiesis. A
significant percentage of patients with PV will culminate
in acute nonlymphocytic leukemia. The ongoing man-
agement of patients during the erythrocytic phase affects
the risks of developing this devastating outcome.

Although PV increases in incidence with advancing
age, there is a wide range of ages, including some child-
hood cases. There is no known cause, and surprisingly
there is no link to radiation exposure. In mice, the friend
erythroleukemia virus causes a similar disease, but no
viral infection has been found associated with PV in
humans.

The diagnosis of PV rests on a combination of clinical
and laboratory findings. The polycythemia study group
established the diagnostic criteria shown in Table 38.1.
The most important step is to confirm that the red cell
mass is actually increased using chromium-51 red cell
labeling and a plasma volume study. In many patients
with apparently elevated hematocrit, the red cell mass 
is normal and the plasma volume is below normal 
or reduced, giving a spuriously increased hematocrit
without true polycythemia; this effect can be seen in

Table 38.1. Criteria for diagnosis of polycythemia vera.a

Category A
(1) Significantly elevated red cell mass
(2) Arterial blood oxygen saturation ≥92%
(3) Splenomegaly

Category B
(1) Thrombocytosis >400,000 mL
(2) Leukocytosis >12,000 mL
(3) Increased leukocyte alkaline phosphatase score in absence of

fever or infection
(4) Serum vitamin B12 level greater than 900 pg/mL or vitamin 

B12-binding capacity greater than 2200 pg/mL

a Diagnosis of polycythemia vera if A1 + A2 + A3 or A1 + A2 + any two
factors from category B.



patients on a diuretic or patients known to have spurious
erythrocytosis.

Once the red cell mass is confirmed to be elevated,
other primary causes must be evaluated. Hypoxia either
from lung disease or as a result of an abnormal hemo-
globin variant, as well as erythropoietin-producing renal
tumors, needs to be evaluated. The leukocyte alkaline
phosphatase score is frequently elevated as opposed to
the situation in CML.

Treatment for the patient with PV needs to be indivi-
dualized. Phlebotomy can reduce the hematocrit quickly.
However, in elderly patients, one has to be careful 
to avoid inducing significant hemodynamic changes 
that could further compromise the circulation. Very 
few patients are managed with phlebotomy alone.

The PV study group evaluated three common treat-
ments: phlebotomy, 32P, and chlorambucil. None of these
treatments was without shortcomings.12 Patients who
were managed with phlebotomy alone had a significantly
increased risk of thrombotic complications, which
appears to be independent of the level of hematocrit or
platelet count. Patients treated with 32P or chlorambucil
had a markedly increased risk of developing acute
leukemia. Hydroxyurea has emerged as a primary option
for many patients. It is well tolerated, and, although not
devoid of mutagenic risks, it appears to have significantly
less risk than alkylating therapy for the development of
acute leukemia.

The goal of therapy should be to maintain the hemat-
ocrit in the range of 42% to 45%. There is a direct 
relationship between the level of hematocrit and the risk
of vascular occlusive episodes. Other goals of therapy
include control of the frequently associated pruritis with
histamine antagonists. Elective surgical procedures
should be delayed until counts have been controlled for
at least 2 months to reduce the risk of hemorrhage or
thrombosis. Aspirin and other antiplatelet agents have
not been proven to reduce the risk of thrombotic events
and may, in fact, increase the risk of hemorrhage and are
not routinely recommended. The prognosis for patients
with controlled PV is excellent as compared with the
other hematologic malignancies. Long-term survival is
common.

Future directions for patients with polycythemia vera
include the use of interferon-alpha. In early studies, it
appears to be active in reducing the red cell mass and
platelet counts.13 Although side effects of interferon con-
tinue to limit its use in older patients, it can be useful in
patients with extreme thrombocytosis.

Essential Thrombocythemia

Essential thrombocythemia (ET) is a myeloproliferative
disorder defined as a persistent isolated platelet count
above 600,000/mL. It is frequently accompanied by a

marked increase in megakaryocytes in the bone marrow,
and on physical examination splenomegaly is common.
Patients frequently develop complications with both
thrombosis and hemorrhage.

The exact incidence of ET is unknown, although it is
not a rare disorder. There is no known etiology. The
major clinical manifestations are related to the elevated
platelet count, resulting in either hemorrhagic or throm-
botic episodes. Elderly patients can be particularly prone
to these additional thrombohemorrhagic complications
because of other comorbid conditions. The platelets in
patients with ET are qualitatively abnormal, and this may
explain why the frequency of thrombohemorrhagic com-
plications is not directly related to the absolute number
of circulating platelets.

The diagnosis is made on the basis of a sustained and
unexplianed increase in the platelet count. It is important
to distinguish primary thrombocythemia from reactive
thrombocytosis, as well as to consider the possibility of
another myeloproliferative disorder associated with an
elevated platelet count. Some of the important causes of
secondary thrombocytosis that should be considered in 
a differential diagnosis include iron deficiency anemia,
occult carcinoma, chronic inflammatory conditions such
as rheumatoid arthritis and inflammatory bowel disease,
and acute or chronic infections. Treatment for patients
who have reactive thrombocytosis should be directed at
the underlying etiology regardless of the platelet count
because these patients rarely develop thrombohemor-
rhagic complications despite markedly elevated platelet
counts.

Treatment

The treatment of ET is usually with hydroxyurea, and 
the goal is to control the platelet count to around
500,000/mL. The important point is that many patients
can be observed without therapy until the platelet count
approaches 1 million. Older patients may need to be
treated somewhat earlier because of their otherwise
increased risk for thrombohemorrhagic complications.
Previous studies using busulfan and 32P have demon-
strated increased toxicities, and these therapies are no
longer standard for ET. The prognosis is similar to that
of PV, with prolonged survival possible. Hemorrhage 
or thrombotic complications frequently contribute to
morbidity and mortality. Some patients will evolve to
myelofibrosis or acute leukemia.

Future Directions

The new antiplatelet agent anagrelide can inhibit platelet
aggregation and platelet production. Interferon-alpha
has some activity in this disorder. Combinations of these
agents, with or without hydroxyurea, may represent an
improvement in the management of patients with ET.
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Carefully controlled trials are needed to assess these
issues.

Myeloid Metaplasia with Myelofibrosis
(MMMF)

MMMF is an unusual clonal disorder sometimes also
known as idiopathic myelofibrosis. Gradual fibrosis of the
marrow space with extramedullary hematopoiesis is the
typical course. Splenomegaly is common. An examina-
tion of the peripheral blood film shows the presence of
nucleated red blood cells and teardrop forms that are the
characteristic leukoerythroblastic findings. The incidence
of MMMF is unknown, but it tends to be a disease of the
elderly, with an average age of approximately 60 years.

The malignant transformation appears to occur at the
level of the stem cells, with a dense collagen fibrosis
developing in the marrow space. There is no known 
etiology. The clinical manifestations relate to either the
presence of splenomegaly or the consequences of anemia
or other cytopenia. Rarely, sites of extramedullary
hematopoiesis appearing in the pulmonary, gastrointesti-
nal, central nervous, or genitourinary systems have been
the presenting finding for occult MMMF.

As noted, the peripheral blood smear typically shows
teardrop poikilocytes, confirming the leukoerythroblastic
blood picture. Nucleated red blood cells and immature
myeloid elements are also frequently seen. There are
variable effects on circulating white cells and platelets.
The diagnosis is made on the basis of the characteristic
clinical findings and the presence of fibrotic marrow,
which can be more accurately assessed histologically with
the aid of a reticulin stain. Many conditions can lead to
secondary fibrosis of the marrow, including lymphoma,
carcinoma, and chronic diseases such as TB and histo-
plasmosis, as well as some of the other myeloproliferative
syndromes as previously mentioned, and these need to be
ruled out before a primary diagnosis is made.

Therapy for MMMF is unsatisfactory. In general, a 
conservative management strategy is adopted, although
some authors have suggested that chemotherapy early 
in the course of disease can be beneficial. Symptomatic
patients generally require symptom-directed therapy.
Thus, anemia is treated with transfusion, as well as com-
plete evaluation for other coexistent disorders such 
as nutrient deficiencies. Androgen stimulation is also 
frequently used.

Symptoms of splenomegaly, such as early satiety, are
treated with measures to induce reduction in splenic size.
Chemotherapy with hydroxyurea, 32P, and other agents
has been used with some, at least short-term, success.
Interferon has been used successfully to shrink
splenomegaly but has frequently resulted in worsened
cytopenias. Splenic radiation has also been used, but

usually a short duration of response is seen. Splenectomy
is a controversial issue.14 It is indicated for patients with
severe thrombocytopenia, uncontrolled hemolysis, or
painful splenomegaly that is refractory to other methods
of control. However, there is a significant perioperative
mortality rate. The prognosis for MMMF is worse than
that for essential thrombocythemia and polycythemia
vera. Average survival is approximately 5 years.

Lymphoproliferative Disorders

Chronic Lymphocytic Leukemia

Chronic lymphocytic leukemia (CLL) is the most
common form of leukemia in the United States. This
prevalence is due to two factors. First, the incidence 
of CLL rises with advancing age with the median age in
the sixties. As noted previously, the population over the
age of 60 continues to grow. Second, patients with CLL
can experience a long survival, with median survival
approaching 6 years. Thus, the prevalence of the disease
is quite high.

CLL is generally a neoplasm of activated B lympho-
cytes. The leukemic cell morphologically resembles
mature small lymphocytes normally seen in the periph-
eral blood. A sustained blood lymphocyte count that is
greater than 10 ¥ 103/mL has been required to diagnose
CLL. Additionally, 30% of nucleated cells in the bone
marrow should be lymphocytes, and the peripheral blood
lymphocytes should be positive for B-cell markers. In
some clinical situations, CLL can be diagnosed with fewer
total lymphocytes if surface markers confirms a mono-
clonal population of typical lymphocytes.

The exact cell of origin in CLL is unknown. Although
95% of patients have a B-cell phenotype, T-cell CLL can
rarely occur. The typical B-cell CLL does stain positive
with antibody to CD5, which is normally a T-cell antigen,
and this has been taken to imply that the malignant cell
is arrested at an intermediate stage of B-cell differentia-
tion. Other diseases, such as hairy cell leukemia, to be
considered later, are thought to result from the malignant
transformation of a lymphocyte at a different stage of
development.

The etiology of CLL is also unknown. Retroviruses and
ionizing radiation, which lead to other forms of leukemia,
apparently do not increase the risk for CLL. Interest-
ingly, the incidence of CLL is far less in Japan than in
Western populations. In addition, there is an increased
risk of a variety of autoimmune disorders in relatives of
patients with CLL, implying a genetic predisposition to
the development of lymphocytic disorders.15

The lymphocytes in CLL usually express a specific
surface immunoglobulin, although at low intensity.
Normal control of antibody production in patients with



CLL is disrupted. There is a marked reduction in normal
antibody production manifested as a diffuse hypogam-
maglobulinemia, resulting in a high incidence of infec-
tions. On the other hand, there is a paradoxical increase
in autoimmune complications, including hemolytic
anemias. This dysregulation is an exaggeration of the 
phenomena seen in normal aging.

The diagnosis and staging of CLL has produced two
excellent classification systems, one by Binet and one by
Rai. Recently, these two staging systems have been com-
bined and are represented in Table 38.2, along with 
the expected median survivals. There are a few points
worth making regarding the stage of CLL at the time 
of diagnosis.

Approximately 25% of patients present with only a
lymphocytosis in the peripheral blood and the marrow
but no evidence of lymphadenopathy, organomegaly, or
other cytopenias. These patients have an exceedingly
good prognosis and in general should not undergo any
therapy unless their disease progresses. The development
of multiple enlarged lymph nodes, hepatomegaly, or
splenomegaly mark progression to stage B disease. The
development of either anemia or thrombocytopenia on
the basis of marrow compromise portends a significantly
worse prognosis.

The treatment of CLL has, in general, been aimed at
controlling the disease rather than curing it. Therapy is
withheld until significant cytopenias or symptomatic 
lymphadenopathy or organomegaly develops. In general,
treatment is initiated with an alkylating agent. Most fre-
quently chlorambucil is used, in either low daily doses or
pulses from 2 to 4 weeks. Fludarabine is an active agent
for the treatment of CLL. It produces a higher rate of
complete remissions and a longer duration of response
than chlorambucil.16 This agent has response rates of 50%
to 80% in both previously untreated as well as treated
patients. Overall survival is not improved, and because
fludarabine is associated with increased toxicity, espe-
cially for older patients with renal impairment, many 
clinicians use it only after failure of chlorambucil. Other
alkylating agents such as cyclophosphamide are also
effective. Prednisone is usually given with the alkylating

agent and sometimes alone for patients with manifesta-
tions of autoimmune phenomena.

Unfortunately, the course of CLL is progressive
despite initiation of therapy. Several attempts have been
made to predict the course of patients with CLL more
accurately than the current staging system. At least two
criteria appear to suggest rapid progression of disease.
The rate of increase of blood lymphocytes has long been
recognized to be a useful indicator of prognosis. Most
authors recommend a period of observation before initi-
ating cytotoxic therapy in an effort to evaluate the pace
of the disease. A doubling of lymphocytes in the periph-
eral blood in less than 1 year is associated with a worse
prognosis. Investigators have also reported that the
pattern of bone marrow infiltration with lymphocytes 
is prognostic. Patients with a diffuse lymphocytic infiltra-
tion have more rapid progression of their disease than
patients with nodular involvement of the bone marrow.

Future Direction

Recently, there has been renewed interest in
immunotherapy of CLL. Recombinant monoclonal anti-
bodies have demonstrated activity against this disease.
Campath 1-H is approved for patients with CLL who
have failed fludarabine. This modified antibody recog-
nizes the CD-52 antigen on the surface of CLL lympho-
cytes and can initiate antibody-dependent cell-mediated
cytotoxicity (ADCC), as well as activate the complement
cascade causing death of CLL cells.17 There is a consid-
erable infusion-related reaction with the drug, and
patients can be immunosupressed because of the result-
ant lymphopenia resulting in reactivation of latent CMV.
Nonetheless, this new avenue of attack may prove quite
beneficial to elderly patients.

Supportive therapy is very important for patients with
CLL because of the many associated clinical phenomena.
Autoimmune phenomena, such as anemia or thrombo-
cytopenia, can be treated with a steroid alone without
cytotoxic therapy. Pure red cell aplasia, which occa-
sionally occurs, may respond to either cyclosporin or anti-
thymocyte globulin (ATG). Recurrent infections with
encapsulated organisms frequently result from the
hypogammaglobulinemia that occurs in these patients.
The mainstay of therapy is prompt initiation of appro-
priate antibiotics. However, intermittent intravenous
gamma globulin can be effective in reducing the fre-
quency of infections, especially in those patients with very
low levels of serum immunoglobulin G (IgG).18

Hairy Cell Leukemia

Hairy cell leukemia is another chronic lymphoprolifera-
tive disorder that is now known to be a clinical entity dis-
tinct from CLL. Similar to CLL, it is a proliferation of

38. Hematologic Malignancies 495

Table 38.2. Staging systems for chronic lymphocytic leukemia
(CLL).

Expected
median survival

Rai Binet (years)

Lymphocytosis O A 8–10
Lymphadenopathy I BIa 5–6
Hepatomegaly/splenomegaly II BII 5–6
Anemia III C 2.5
Thrombocytopenia IV C 2.5

a Three or more groups of lymph nodes must be positive.
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neoplastic B lymphocytes. Hairy cell leukemia cells also
expresses the receptor for interleukin 2 known as CD-25;
this suggests that the arrest in differentiation for these
lymphocytes occurs later than that for CLL but earlier
than that of the lymphocytes in myeloma.

Most patients with hairy cell leukemia present with
pancytopenia. Circulating hairy cells are seen in approx-
imately 90% of the cases. The typical hairy cell is a large
lymphocyte with an eccentric nucleus, and the cytoplasm
typically has fine irregular projections. The tartaric acid-
resistant acid phosphatase (TRAP) stain, although not
specific, is usually positive because of increased levels 
of an isoenzyme in these cells. The majority of patients
present with complications of cytopenia, and 80% will
have splenomegaly.

Treatment

Therapy for hairy cell leukemia has undergone a rapid
change over the last few years. In fact, the hematologist
is now confronted with choosing from more than one
highly effective therapy. Historically, initial therapy was
splenectomy. This intervention usually improved the
cytopenias but only provided transient benefits. Subse-
quently, interferon-alpha demonstrated significant activ-
ity with a response rate of close to 80%.19 Some patients
(about 10%) achieved complete responses. Once inter-
feron was stopped, relapses were common, but frequently
patients would respond to another course of treatment
with interferon.

Most recently, deoxycoformycin and chlorodeoxy-
adenosine (2-CDA) have demonstrated remarkable
activity.20 Deoxycoformycin appears to be active even in
those patients who fail interferon, whereas 2-CDA has an
extremely high complete response rate and, in fact, may
be curative after a single course of therapy.

With such impressive therapy, the indications for initi-
ation of therapy have been reevaluated. In general, up 
to 20% of patients with hairy cell leukemia have a very
indolent form of the disease and may never require
therapy. It is important to spare these patients the 
potential morbidity of treatment. The indications to con-
sider therapy include significant cytopenias, repeated
infections, massive or painful splenomegaly or lym-
phadenopathy, or vasculitis. Close observation for those
patients without these indications is warranted.

Plasma Cell Dyscrasias

The lymphoproliferative disorders are malignant trans-
formations of lymphocytes. The clinical syndromes cor-
responding to each diagnostic category result from the
characteristic behavior of the transformed cell. The end
stage of B-lymphocyte development is the plasma cell
producing large amounts of immunoglobulin. The malig-

nant transformation of cells with this degree of differen-
tiation represents a group of diseases termed the plasma
cell dyscrasias or plasma cell proliferative disorders.

A spectrum of clinical conditions exists from mono-
clonal gammopathy of uncertain significance to multiple
myeloma, Waldenstrom’s macroglobulinemia, and amy-
loidosis. However, it is the production of immunoglobu-
lin by a plasma cell that ties these diseases together.

Normal B-cell development involves production of one
of the five classes of immunoglobulins. The earliest event
in B-cell development involves rearrangement of the
germline immunoglobulin genes to produce a unique
immunoglobulin. Ultimately, a specific immunoglobulin
of the IgM class is made. Subsequently, the cell is able to
alter the class of immunoglobulin (IgG, -A, -D, -E) while
retaining the unique antigenic recognition sites. Each
clone of cells produces only one immunoglobulin with
one heavy chain (G, A, M, E, D) and one light chain
(kappa, lambda). Protein electrophoresis and immuno-
electrophoresis can detect the production and secretion
of these immunoglobulins or their components (a light
chain or heavy chain). The abnormal accumulation of
monoclonal immunoglobulin in the serum is frequently
called an M spike and is usually one of the early clues to
the diagnosis of plasma cell dyscrasias.

Monoclonal Gammopathy of 
Uncertain Significance

Monoclonal gammopathy of uncertain significance
(MGUS) is a relatively common condition that increases
in older patients. The definition of monoclonal gammo-
pathy of uncertain significance is somewhat problem-
atic. In essence, it represents the presence of an M spike
without an underlying diagnosis of multiple myeloma,
Waldenstrom’s macroglobulinemia, or amyloidosis. For-
merly known as benign monoclonal gammopathy, it is 
no longer called this because a significant proportion of
patients ultimately will develop one of the aforemen-
tioned diseases. In this way, it can be considered one step
in the multistep pathway to oncogenesis.

MGUS is defined as having an M spike of IgG less than
3.5g/dL or IgA less than 2g/dL or the presence of a small
amount of urinary light chain in the urine in 24h. The
plasma cells in the marrow cannot exceed 10%, and there
can be no lytic bone lesion or other symptoms related 
to a lymphoproliferative disorder. Finally, a stable level
of monoclonal protein characterizes MGUS. MGUS is
common and, like myeloma, shows an increasing inci-
dence with advancing age. As many as 10% to 14% of
those over the age of 70 may have a detectable M spike.21

The course of monoclonal gammopathy has been well
characterized by the Mayo Clinic Group. They followed
241 patients for a median of 19 years and found that only



24% of them had a stable or “benign” monoclonal 
gammopathy; 22% of them developed myeloma, macro-
globulinemia, or amyloidosis, and 51% died of unrelated
causes. Only 3% of the patients had a progressive rise of
their M protein without the development of an underly-
ing disorder.22

The evaluation of a patient who has been found to have
an M spike should be aimed at discovering a potential
underlying lymphoproliferative disorder. In a report of
more than 800 cases of monoclonal protein seen at a
referral center during 1988, 64% were related to MGUS,
with myeloma, amyloid, lymphoma, Waldenstrom’s
macroglobulinemia, and CLL accounting for the remain-
der.23 However, it should be remembered that the inci-
dence of MGUS far exceeds the incidence of myeloma 
in the general population. This referral population is
markedly enriched for patients with documented lym-
phoproliferative disorders.

A complete history and physical examination, routine
CBC, electrolytes, and renal function with a serum
calcium and uric acid should be obtained. Quantitative
immunoglobulin, a 24-h urine for electrophoresis, and
total skeletal x-rays may be required to evaluate the sig-
nificance of a monoclonal gammopathy. A bone marrow
aspirate and biopsy or a biopsy of a single soft tissue mass
or lytic bone lesion may also be required.

In the absence of identifying an underlying lympho-
proliferative disorder, the patient should be diagnosed
with MGUS. Follow-up electrophoresis in 3 to 6 months
and then yearly should be adequate for those patients
who show no progression in their M spike. Patients who
have an M protein in the urine should be followed more
closely.

Multiple Myeloma

Multiple myeloma is a common malignancy with about
12,000 cases each year in the United States and 9000
deaths. The incidence of the disease increases dramati-
cally with advancing age. The incidence is approximately
2 per 100,000 under the age of 50, but 20 to 25 per
1000,000 of those in the seventies. The mean age of diag-
nosis is in the upper sixties. Given the increase in the geri-
atric population in the United States, we should continue
to see an increasing incidence of multiple myeloma.

The etiology of myeloma is unknown, but there are
genetic as well as environmental factors. Controversy
exists regarding the role of viral factors in the develop-
ment of myeloma. Specifically, human herpesvirus 8
(HHV-8) has been associated with some patients with
myeloma. The disease occurs more frequently in blacks
than whites and more frequently in males than in females.
Radiation exposure, as well as occupational exposure 
to asbestos and petroleum products, is associated with
increased risk for the development of myeloma. Multiple

myeloma can evolve from a monoclonal gammopathy of
uncertain significance (MGUS).

The cell of origin in multiple myeloma remains
unknown. Plasma cells themselves have little prolifera-
tive potential. It is likely that clonogenic pre-B cells
account for the majority of proliferation in multiple
myeloma. Thus, it is at the level of the pre-B cell or earlier
that the transformation to malignancy occurs.

Karyotypic alteration is frequently seen in myeloma,
with 30% to 50% of patients having abnormalities of
their chromosomes. Oncogenes and tumor suppressor
gene abnormalities, such as ras, myc, bcl-1/PRAD-
1/cyclin D-1, bcl-2, Rb, and P53, have recently been 
implicated in the development of myeloma. The low 
proliferative potential of plasma cells has hampered the
elucidation of genetic events in this disease.

Clinically, the manifestations of the disease are usually
caused by one or a combination of the following factors:
(1) proliferation of the malignant clone causing replace-
ment of normal structures; (2) elaboration of cytokines
by the malignant plasma cells; and (3) accumulation of
the M component in plasma and in tissue.

The most common findings include fatigue, anemia,
renal failure, hypercalcemia, hypogammaglobulinemia,
and infections. Rarely, hyperviscosity or complications of
amyloid infiltration of tissues can occur. The diagnosis of
multiple myeloma requires a significant M spike (3.5g/dL
of IgG or 2.0g/dL of IgA), plasmacytosis greater than
30% in the marrow, or plasmacytoma on tissue biopsy.
Additionally, the presence of lytic bone lesions or low
residual immunoglobulins can provide supportive evi-
dence in the diagnosis of myeloma.

Pathophysiology

We now understand the pathophysiology of many of 
the characteristic clinical manifestations of multiple
myeloma. Skeletal complications occur quite commonly.
Because the lesions are typically osteoclastic with
minimal osteoclastic activity, bone scans are typically
negative. Plain x-ray and magnetic resonance imaging
(MRI) of the bone are more sensitive than a bone 
scan.

The excessive bone resorption that occurs has been the
subject of much research. The plasma cells in the marrow
secrete tumor necrosis factor (TNF) and interleukin 1
(IL-1), among other cytokines. These cytokines contain
most of the activity previously referred to as osteoclast-
activating factor (OAF). Further, the TNF and IL-1
secreted by the plasma cells stimulate secretion of IL-6
by marrow stromal cells. IL-6 not only adds to the osteo-
clastic activity but also is one of the major growth factors
for the myeloma cell clone. A cascade of bone resorption
and myeloma cell growth with continued secretion of
cytokines can quickly result in clinical hypercalcemia.
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The hypercalcemia associated with multiple myeloma
usually is multifactorial, with increased bone turnover,
dehydration commonly found in the elderly, and renal
insufficiency all playing a role. Inactivity secondary to
debilitation or bone pain also adds to the progression of
hypercalcemia.

The anemia of multiple myeloma is also a multifac-
torial process. The major influence, however, remains the
proliferation of the myeloma cell clone within the bone
marrow. Renal insufficiency, chemotherapy, and short-
ened red cell survival also play a role. Renal insufficiency
in the setting of myeloma is a bad prognostic indicator.
Monoclonal light chains (known as Bence–Jones 
proteinuria) accounts for more than 90% of the renal
dysfunction. However, amyloid, infection, Fanconi’s syn-
drome, and hyperuricemia can be other mechanisms for
renal insufficiency.

Hypogammaglobulinemia is common and frequently
results in recurrent infection by encapsulated organisms.
Amyloid may develop in the setting of myeloma, with
light chain deposition in susceptible organs. Hypervis-
cosity typically occurs in the setting of IgM production
but can occur with very high levels of IgG or IgA. Trans-
fusion in the setting of subclinical hyperviscosity can 
precipitate symptomatic hyperviscosity because the
increased hematocrit after transfusion can adversely
affect the whole blood viscosity.

Staging

The Durie and Salmon staging system combines easily
obtainable clinical parameters and divides patients into
three groups with significantly different expected survival
(Table 38.3). More recently, additional prognostic factors
have been evaluated. Of these, beta-2-microglobulin and
plasma cell labeling index appear to be useful individual
parameters. Overall, the median survival is 2 to 3 years
with treatment.

Treatment

Treatment for myeloma has shown marked improve-
ments over the last several years, but cure remains
elusive. In the 1960s, melphalan and prednisone were first
used and improved survival from about 7 months to the
current level of about 3 years.

Multiple regimens combining alkylating agents,
nitrosourea, doxorubicin, vincristine, and prednisone,
as well as interferon, have been studied over the last 15
years. An overview analysis comparing melphalan/pred-
nisone versus several other combination chemotherapy
(CCT) regimens demonstrated there was no improve-
ment in overall survival for those patients who received
the CCT regimen.24

Although melphalan/prednisone remains an option,
particularly for the majority of patients who are over the

age of 65, high-dose therapy with bone marrow trans-
plantation has been explored for younger patients as well
as older patients with good performance status. A 
randomized study confirmed a survival advantage for
those patients who underwent bone marrow transplant
compared to those patients who received multiagent
chemotherapy.25 Many of the patients who were over the
age of 60 were unable to proceed on to their planned
high-dose chemotherapy program. Nonetheless, a sig-
nificant improvement in survival was noted with a 
dose-intense strategy.

The group in Arkansas has further explored the value
of a high-dose strategy in older patients. In a separate
report, among 49 patients over the age of 65 who under-
went autotransplant for multiple myeloma, outcomes
were identical to a matched-pair group of younger
patients receiving the same therapy.26 This finding sug-
gests that age alone is not sufficient to deny a high-dose
strategy to the patient with multiple myeloma. The group
further explored the value of an intermediate dose of
melphalan (100mg) in patients over the age of 60 com-
pared to an historic control group of matched patients
who received melphalan and prednisone. Overall survival
was 56 months for the Mel 100 versus 48 months for 
MP. These studies suggest that every patient needs to be
evaluated for a high-dose strategy regardless of the age
of the patient.

Although high-dose strategies can improve duration 
of survival, they do not appear to induce a high rate of
long-term control. Thus, relapses continue to be a prob-
lem both for the patients treated with standard dose

Table 38.3. Durie and Salmon staging system for multiple
myeloma.

Survival
Stage Criteria (months)

I All the following:
1. Hemoglobin >10g/dL
2. Serum calcium <12mg/dL
3. Normal bones or single plasmacytoma 46
4. Low M component:

a. IgG <5g/dL
b. IgA <3g/dL
c. Urinary M component: <4g/24h

II Neither stage I nor III 32
III At least one of following:

1. Hemolobin <8.5g/dL 23
2. Serum calcium >12g/dL
3. Advanced bone disease
4. High M component:

a. IgG >7g/dL
b. IgA >5g/dL 32
c. Urinary M component: >12g/24h 11

Subclassification: A, serum creatinine <2.0mg/dl; B, serum creatinine
>2.0mg/dl.



chemotherapy as well as for those who have been
through a high-dose program. For patients who either
develop resistance or are refractory to melphalan/
prednisone, there are a variety of therapeutic choices.
However, response rates are on the order of 25% to 30%.
Pulse high-dose steroids appear to be as effective as more
toxic combination regimens.

Recently, enthusiasm has been generated for the use of
thalidomide in patients with myeloma. The initial reports
suggested that as many as 30% of patients who had failed
high-dose chemotherapy programs would have a signifi-
cant response to the use of oral thalidomide.27 Multiple
reports have confirmed significant activity of this com-
pound. Continued clinical trials are evaluating the
optimal role of thalidomide with consideration for both
upfront therapy as well as therapy of relapsed disease.
Combinations of thalidomide with dexamethasone
appear to be particularly active even in patients who had
failed dexamethasone regimens previously.28

Resistance to chemotherapy that frequently develops
in the setting of myeloma is caused by multiple mecha-
nisms. One important mechanism is expression of the
multidrug resistance (MDR) gene product. The MDR
acts as an energy-dependent pump that can remove cyto-
toxic agents from the cytoplasm. This pump also trans-
ports other substances, such as cyclosporin. Trials have
aimed at providing a molecule that will be transported by
the pump and allow increased concentrations of cytotoxic
agents to accumulate in the cell. Attempts at reversing
the MDR phenotype have been promising in patients
previously resistant to therapy.29 Overcoming resistance
to treatment may be a valuable therapeutic tool in the
future.

The typical response to therapy is the achievement of
a plateau phase where the level of tumor, as reflected by
the M spike, remains stable. Further therapy during this
period has been termed maintenance, and many studies
have attempted to evaluate the role of maintenance
therapy. The most promising agent for maintenance
therapy has been interferon. Studies have produced
mixed results, but, for some patients who have a signifi-
cant reduction in the M spike level, interferon given three
times per week may prolong a stable plateau phase. The
side effects of interferon include a flu-like syndrome, and
this can be very bothersome for elderly patients. Newly
available pegylated interferon may generate more enthu-
siasm for maintenance because this formulation is more
convenient and has fewer side effects.

Future Direction

Thalidomide has been the most encouraging new drug 
to become available for the treatment of patients with
myeloma. Optimal use of this drug continues to be
explored. Unfortunately, it does not seem to induce a

high rate of complete remission or to induce cures. Like-
wise, high-dose therapy with bone marrow transplant
support has not been able to induce elimination of the
malignant clone in most patients and has only been
applied to older patients with excellent performance
status.

Increased understanding of the biology of the disease,
highlighted by the important role played by IL-6, has
prompted studies aimed at interrupting the IL-6 cytokine
loop with a variety of strategies. Although the initial
reports were promising, this therapy has not produced 
a significant impact. Immunotherapy continues to be
attractive. Several reports have demonstrated the feasi-
bility of idiotype vaccine development in patients with
myeloma. While the studies are early in development,
they may prove particularly useful for older patients.

Supportive care measures have improved for patients
with multiple myeloma. The anemia associated with 
multiple myeloma, although multifactorial, frequently
responds to erythropoietin.30 The skeletal complications,
including hypercalcemia, can be impacted on with 
bisphosphonates. These agents act as analogues of
pyrophosphatases and are incorporated into the hydro-
xyapatite, subsequently inhibiting osteoclastic bone
resorption. These compounds may exert some outright
antimyeloma activity. Newer, more potent, and more con-
vienient formulations of bisphosponates will be available
soon. Last, bacterial infection is a major cause of mor-
bidity and mortality. Prompt recognition and initiation of
appropriate antibiotics are required. Intravenous gamma
globulin may be helpful, although expensive.

Waldenstrom’s Macroglobulinemia

This disorder also involves a proliferation of neoplastic B
cells, which produce an M protein of the IgM class. The
disease is similar to other lymphocytic malignancies, with
a median age of approximately 63 years. It is an uncom-
mon disease, with an incidence of approximately one-
tenth that of myeloma.

Clinically, the manifestations of the disease are 
frequently the result of the very high viscosity resulting
from an increased level of IgM in the plasma. Visual
changes, neurologic symptoms, congestive heart failure,
and recurrent infections frequently occur. Bone 
pain and lytic lesions are rare in macroglobulinemia.
Hepatosplenomegaly and lymphadenopathy are com-
mon. Retinal hemorrhaging and vascular segmentation
(sausage links) are characteristic. A chronic demyeli-
nating polyneuropathy can be seen in 10% of the
patients.

The serum protein electrophoresis demonstrates a
protein peak of gamma mobility (IgM), and frequently a
monoclonal light chain is present in the urine. The bone
marrow demonstrates extensive infiltration with so-
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called plasmacytoid lymphocytes. In one series, the mea-
sured serum viscosity related well with development of
symptoms; six of eight patients with a serum viscosity
higher than 5cp (normal is 1.8 or lower) had symptoms,
whereas no patients had symptoms if viscosity was below
3cp.31

The prognosis for patients with Waldenstrom’s
macroglobulinemia can be quite variable. About one-
third of patients will die of unrelated causes and one-
third will die of infectious complications. The remainder
will die of complications of their illness including the con-
version to a higher-grade lymphoma, conversion to AML,
renal failure, or other complications.

Treatment

Treatment for complications of the M protein, including
hyperviscosity, cryoglobulin, or peripheral neuropathy,
should be a course of plasmapheresis. The emergent
treatment of symptomatic hyperviscosity is effected 
with plasmapheresis. It is recommended that daily 
plasma exchanges of 3 to 4 L occur until the patient is
asymptomatic.

Reducing further M protein excretion by the lympho-
cytic clone requires cytotoxic chemotherapy. Chloram-
bucil is the most frequently used alkylating agent for
Waldenstrom’s macroglobulinemia. However, regimens
similar to those used for myeloma are also successful.
Recently, nucleoside analogues 2-CDA and fludarabine
have produced a significant number of responses for
untreated patients (80% response rate), as well as those
patients refractory to standard alkylating agent therapy.

Amyloidosis

Amyloidosis is a group of disorders of varying etiology.
The consistent pathologic event is the deposition of a
characteristic insoluble protein in tissues and structures
causing organ impairment. The most susceptible organs
are the kidney, gastrointestinal tract, myocardium, and
peripheral nerve. Amyloid is detectable by tissue biopsies
where the characteristic apple-green fluorescence using
the Congo red stain is seen. Rectal biopsies or subcuta-
neous fat biopsies have 80% to 90% sensitivity in con-
firming the presence of amyloid.

Primary amyloid is generally considered among the
plasma cell dyscrasias, although an extremely low order
of plasma cell proliferation is noted. Primary amyloid, or
so-called AL amyloid. results from the deposition of
immunoglobulin light chain in the susceptible organs.
Secondary amyloid, also known as the AA type, is
derived from “serum amyloid precursor protein” and is
not associated with immunoglobulins. Secondary amyloid
is associated with chronic conditions such as rheumatoid
arthritis or chronic infections such as tuberculosis (TB).

Therapy for primary AL amyloid is generally directed
at the presumed underlying lymphoproliferative cellular
elements. Thus, melphalan and prednisone have been
used most frequently. Unfortunately, response to therapy
is difficult to follow because the total body burden of
amyloid is unmeasurable.

In several studies from the Mayo Clinic, there appears
to be an improvement in survival for those patients 
who take melphalan/prednisone versus placebo or
colchicine.32 However, the studies have been complicated
by design flaws and small numbers of patients. Most
responses have been seen in patients with predominately
renal, splenic, or hepatic involvement. The management
of organ dysfunction remains important. Once patients
develop symptomatic congestive heart failure, survival is
poor. Those patients who have only a peripheral neuro-
pathy have a median survival of more than 5 years.

Based on the success of high-dose strategies with the
treatment of myeloma, high-dose strategies are also being
applied to patients with amyloidosis. The initial results
suggest that in selected patients there may be substantial
benefit to this strategy.

Malignant Lymphomas

The malignant lymphomas are a group of lymphoprolif-
erative disorders that are usually divided into Hodgkin’s
disease and the non-Hodgkin’s lymphomas. These two
disease entities have markedly different clinical charac-
teristics. For instance, Hodgkin’s lymphomas commonly
occur as localized areas of lymph node enlargement. They
tend to spread to contiguous lymph node groups and 
do not commonly involve extranodal sites of disease.
Further, they are cured in more than 75% of the cases.
Non-Hodgkin’s lymphomas tend to be disseminated at
presentation, will spread in a discontinuous fashion, and
frequently involve extranodal areas. Further, the cure
rates remain in the 30% to 40% range. The cell of origin
in the non-Hodgkin’s lymphomas is usually a B cell but
occasionally a T cell. The cell of origin in Hodgkin’s dis-
ease remains unknown.

An experienced hematopathologist is required to dis-
tinguish some forms of non-Hodgkin’s lymphoma from
Hodgkin’s disease. However, the importance of the sub-
classification of the non-Hodgkin’s lymphomas is critical,
as is detailed later.

Non-Hodgkin’s Lymphomas

The non-Hodgkin’s lymphomas occur commonly. There
are more than 40,000 new cases of non-Hodgkin’s lym-
phoma each year in the United States. Recently, it has
become clear that there is an increasing incidence of 
the non-Hodgkin’s lymphomas. There are several compo-



nents to this increasing incidence. First, non-Hodgkin’s
lymphomas occur more frequently in the elderly, and as
the elderly population has increased in the United States,
so has the incidence of NHL. However, the rates of non-
Hodgkin’s lymphomas seem to be going up for all age
groups, with the largest increase occurring in the elderly.
HIV infections account for a proportion of the increase
but in general has added only to the incidence in young
single males. The possibility of environmental exposures
such as chemicals, pesticides, solvents, and infectious 
etiologies adding to the increased incidence of lymphoma
needs to be considered.33

There is no clear etiology of the non-Hodgkin’s lym-
phomas. However, there are several known factors that
increase the risk. Chief among these are immunodeficient
states, either acquired, iatrogenic, or genetic. Concomi-
tant Epstein–Barr virus (EBV) infection appears to
markedly increase the risk of non-Hodgkin’s lymphoma
in immunosuppressed populations. Environmental
factors as noted may be involved, and several viruses are
closely associated with development of non-Hodgkin’s
lymphoma. EBV is strongly associated with the develop-
ment of Burkitt lymphomas in Africa (but not in the
United States). The human T-cell leukemia virus 1
(HTLV-1) has been associated with adult T-cell
leukemia–lymphoma. The hepatitis C virus has been
linked to a variety of B-cell malignancies, including 
indolent lymphomas and cryoglobulinemia. Bacterial
infections seem to play a role in some non-Hodgkin’s
lymphomas. For example, not only is the Helicobacter
pylori infection associated with the development of
gastric mucosal-associated lymphoid tissue (MALT)
lymphoma, but its eradication through antibiotic therapy
leads to tumor regression in a majority of cases.

A host of genetic alterations have been reported in the
non-Hodgkin’s lymphomas.34 One example of a translo-
cation seen frequently in follicular lymphomas is the 
t(14 :18) translocation. When this occurs, the gene for bcl-
2 is juxtaposed to the immunoglobulin heavy chain locus
with subsequent overexpression of bcl-2, which is nor-
mally involved in control of programmed cell death or
apoptosis. The process of planned death of a cell, known
as apoptosis, is an important mechanism for maintaining
homeostasis in all organisms. Prevention of apoptosis
provides a survival advantage to the clone of cells. The
increased levels of bcl-2 prevent the programmed death
of the cell from occurring. This translocation appears to
be present in at least 85% of follicular lymphomas.

Classification

The classification of the non-Hodgkin’s lymphomas can
be confusing and has been controversial. Multiple classi-
fication systems have been introduced and used over the
past 40 to 50 years. The various classification schemes

differ in their primary guiding principles of classification
from cell morphology, to cell lineage and differentiation,
to clinical response to treatment and survival. Over time,
as advances in immunophenotyping and molecular genet-
ics have been made, classification based primarily on a
single guiding principle has proven inadequate, failing 
to recognize many distinct, clinically relevant disease
entities. This realization led to the introduction of the
Revised European-American Classification of Lymphoid
Neoplasms (REAL) by the International Lymphoma
Study Group in 1994. This classification scheme attempts
to include immunophenotype, genetic information, mor-
phology, and clinical features in defining a specific disease
entity. Nonetheless, for the purposes of treatment and
development of new therapies for the non-Hodgkin’s
lymphomas, many clinicians find it useful to distinguish
those diseases with a more indolent natural history from
those with a more aggressive course.

The indolent lymphomas frequently present with few
symptoms but disseminated disease. Survival is quite
long, but there is no known curative therapy. Aggressive
lymphomas frequently present with more localized
disease and can be cured with multiagent chemotherapy,
even in advanced stages.

Clinical Manifestations and Treatment

The indolent lymphomas, which make up 20% to 40% of
all the non-Hodgkin’s lymphomas, tend to occur with
advancing age. The median age is approximately 50 to 
60 years. The majority of patients have advanced-stage
disease, and bone marrow involvement is common. The
t(14 :18) translocation is seen in most patients with fol-
licular lymphomas. Fevers, sweats, and weight loss (B
symptoms) are uncommon.

The staging evaluation of indolent lymphomas is not as
critical as in the aggressive lymphomas or in Hodgkin’s
disease. Typically, physical examination, routine labora-
tory tests, chest x-ray, computed tomography (CT) scans,
and bone marrow biopsy provide sufficient information
to evaluate prognosis and plan of treatment.

Physicians treating indolent lymphomas must recog-
nize that although these diseases are slow to progress and
frequently respond to chemotherapy, they are as yet
incurable. The median survival approaches 7 to 8 years.
However, ultimately the disease progresses and fre-
quently transforms to a more aggressive lymphoma.

The goals of therapy are generally palliative. Rarely, a
patient with localized disease can obtain long-term remis-
sion with involved field radiation. For the majority of
patients who present with advanced-stage disease, there
is a wide range of treatment options. Most studies have
shown no survival benefit for early treatment, and, in fact,
a watch-and-wait approach may be optimal for many
patients. However, in these circumstances patients should
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be monitored closely to prevent complications such as
renal failure secondary to ureteral obstruction. In
reported series when watchful waiting is applied to a
cohort of patients, overall survival is equivalent to those
treated at presentation. The median time to instituting
therapy is 2 to 3 years.35 This strategy may be particularly
appropriate for older individuals with significant comor-
bidities that might further adversely affect therapy.

Other treatment strategies, including immediate
chemotherapy or aggressive chemotherapy, have also
been attempted. Cyclophosphamide and chlorambucil
have been used alone, with response rates in the 50% to
80% range. Cyclophosphamide, vincristine, and pred-
nisone frequently have been combined, showing higher
response rates. Nonetheless, a continuous relapse pattern
is observed. When more aggressive chemotherapy is
used, such as the CHOP regimen containing cyclophos-
phamide, hydroxydaunomycin, Oncovin (vincristine),
and prednisone, a higher percentage of responses and
complete responses is seen. However, it does not appear
to change the rate of recurrence. The purine analogues
such as fludarabine have shown activity in indolent lym-
phomas alone and in combination. Fludarabine, when
combined with mitoxantrone, has demonstrated signifi-
cant response rates.

As an alternative to chemotherapy, the option of 
monoclonal antibody therapy for indolent, B-cell 
non-Hodgkin’s lymphoma has become available. The
human–mouse chimeric anti-CD20 monoclonal antibody,
rituximab, was initially shown to be effective in the
setting of recurrent indolent lymphoma, with a response
rate of 48% and a favorable toxicity profile.36 The median
time to progression for those responding was approxi-
mately 1 year. More recently, rituximab has been studied
as initial therapy for indolent lymphoma and has shown
high levels of activity, mild toxicity, and excellent 
progression-free survival.37 Rituximab’s activity as a
single agent, in addition to its favorable toxicity profile
and specifically the lack of significant hematologic toxic-
ity, has led to the investigation of its use in combination
with conventional chemotherapy. Czuczman et al. have
reported an overall response rate of 95% and a complete
response rate of 55% in patients with indolent B-cell lym-
phomas treated with a combination of CHOP and ritux-
imab.38 The study suggests additive activity with the
combination without a significant increase in toxicity,
which may be particularly pertinent for some elderly
patients who have a limited ability to tolerate more toxic
therapies. Interestingly, the bcl-2 t(14 :18) translocation
could not be detected in the follicular lymphoma patients
who demonstrated a complete response.

The indolent lymphomas tend to be radiosensitive, and
frequently symptomatic areas of adenopathy can be
treated with palliative radiotherapy. This sensitivity to
radiation has also been utilized through radiolabeled

monoclonal antibodies. Anti-CD20 monoclonal anti-
bodies radiolabeled with yttrium-90 or iodine-131 have
shown superior CR and overall response rates to those
of rituximab alone in trials looking at recurrent or refrac-
tory indolent lymphomas. Toxicity is greater when com-
pared with rituximab, with the primary toxicity being
myelosuppression.

The aggressive lymphomas tend to present with diffuse
adenopathy but rarely involve the bone marrow. When
the bone marrow is involved, there is a high correlation
with involvement of the central nervous system, and this
portends a bad prognosis. Extranodal sites such as the
gastrointestinal tract are frequent areas of origin of the
intermediate-grade lymphomas. They are predominantly
B-cell, although as many as 20% of them may be T-cell
immunophenotype, which has identical behavior.

The prognosis for patients with aggressive lymphoma
has improved markedly with the advent of multiagent
chemotherapy, as is detailed here. Nonetheless, many
patients do not either obtain or maintain a complete
remission (CR). The prognostic factors that predict the
likelihood of response have recently been more fully
characterized.39

Age remains an important prognostic factor. Patients
under the age of 60 have a significantly better prognosis
than those patients over the age of 60. Serum levels of
lactate dehydrogenase (LDH), performance status, and
stage of disease, as well as the number of extranodal sites,
are also important prognostic factors, as detailed in the
international index recently reported.39 Other important
parameters of prognosis include the rapidity of response,
usually measured as the time to achieve a CR. Those
patients who achieve a CR quickly (fewer than three to
four cycles of therapy) have an improved long-term 
survival compared with those patients who have not
achieved a CR by this time. There appears to be a signi-
ficant dose–response relationship in the treatment of
these lymphomas. Patients who receive dose-reduced
therapy appear to achieve CR less frequently and relapse
from CR more frequently than those who receive full-
dose therapy.

The dose intensity of therapy has been studied speci-
fically in the elderly. The Southwest Oncology group
studied CHOP chemotherapy in elderly patients.40 There
were several interesting results of this study. The rate of
complete response was 65% in those under 40 years of
age and 37% in those 65 years and older. The median sur-
vival for the younger group was 101 months but only 16
months in the older group. This protocol called for initial
dose reduction for patients 60 years of age and older;
however, some patients received full doses of chemother-
apy in violation of the protocol. When these patients were
examined separately, the rates of CR and survival were
markedly better than those receiving reduced doses of
chemotherapy. This finding suggests that full doses of



chemotherapy are important in elderly patients as well as
in younger patients. Toxicity, however, remains a major
problem.

Other investigators have sought to develop regimens
specifically for the elderly. In one prospective, rando-
mized, phase III trial, CHOP was compared to CNOP
(cyclophosphamide, mitoxantrone, vincristine, and pred-
nisone) in patients 60 years of age and older with aggres-
sive lymphomas. CHOP was found to be superior in
achieving complete responses in 49% versus 31% in the
CNOP group. Three-year survival was also superior in
the CHOP group, and toxicity was comparable.41

Rituximab therapy in elderly patients with aggressive
lymphomas has been studied with some promising
results. In a recent report, previously untreated patients
aged 60 to 80, with aggressive B-cell lymphomas, were
treated with a combination of CHOP plus rituximab
versus CHOP therapy alone. At 1 year, the combination
of CHOP plus rituximab was found to demonstrate supe-
rior overall survival and event-free survival as compared
with CHOP alone, with comparable toxicity.42

In general, it would appear that, for elderly patients
with aggressive lymphoma who have good performance
status and normal organ function, attempting full-dose
chemotherapy with a curative intent seems reasonable.
Patients with poor performance status or impaired car-
diopulmonary or renal reserves are unlikely to tolerate
these aggressive therapies without significant morbidity.
There may also be a role for hematopoietic growth
factors in mitigating hematologic toxicity for elderly
patients. The physician needs to balance the risks and
benefits of these aggressive regimens.

For patients who do not achieve a CR or who relapse
from CR, the overall prognosis is poor. Several aggres-
sive regimens are available for the treatment of relapsed
and refractory lymphoma, and high-dose therapy with
bone marrow transplant support has also been used. In
general, elderly patients are unlikely to significantly
benefit from these aggressive interventions. Continued
effort to define optimal initial treatment regimens that
may be curative for elderly patients seems warranted.

Hodgkin’s Disease

As noted previously, Hodgkin’s disease is a group of dis-
orders with a characteristic clinical course. The early
studies by Henry Kaplan defined the typical pattern of
spread of Hodgkin’s disease. As opposed to the non-
Hodgkin’s lymphomas, Hodgkin’s disease tends to spread
to contiguous lymph node groups. Thus, intricate staging
at the time of diagnosis is critical for developing a plan
of treatment. The incidence of Hodgkin’s disease demon-
strates a bimodal age-specific pattern. There is an early
peak between the ages of 20 and 30. Some have suggested
that there is an infectious etiology for this form of

Hodgkin’s disease as there is increasing risk for
Hodgkin’s disease with higher socioeconomic status. The
later peak, occurring about age 50, is not related to
socioeconomic status. There are many reasons to think
that the etiology of the early peak of Hodgkin’s diseases
is different from the etiology of the cases that occur in
elderly individuals.

Classification and Clinical Presentation

All forms of Hodgkin’s disease have demonstrable
Reed–Sternberg cells, which are large binucleated cells
with prominent nucleoli, and although not pathognomic
for Hodgkin’s disease these are typical. The debate
regarding the origin of this cell continues. There are four
subtypes of Hodgkin’s disease. In decreasing frequency,
they are nodular sclerosing, mixed cellularity, lymphocyte
predominant, and lymphocyte depleted.

Most patients present with an enlarged lymph node;
however, there is some difference in the clinical presen-
tation from older to younger patients. Older patients are
more likely to have systemic symptoms and abdominal
disease, especially bulky abdominal disease. The most
common histologic pattern in all age groups is nodular
sclerosing, but it appears from a multitude of studies that
with advancing age there is decreasing nodular sclerosis
and increasing mixed cellularity.

The clinical presentation of Hodgkin’s disease as noted
is typically with adenopathy, with more than 70% of
people presenting with palpable lymph node enlarge-
ment. Rarely, the lymph nodes become painful after con-
sumption of alcoholic beverages. As many as a third of
patients will develop so-called B symptoms with fevers,
night sweats, and weight loss of more than 10% of body
weight. Other symptoms such as fatigue, weakness, and
pruritus occur commonly but are not officially considered
B symptoms. Presence of true B symptoms has adverse
prognostic implications.

Staging

An important point to differentiate between the
Hodgkin’s lymphomas and the non-Hodgkin’s lym-
phomas is the relative importance of histologic classifica-
tion and staging. The treatment plan for Hodgkin’s
disease is critically dependent on accurate staging,
whereas the histologic subtype is less important. Con-
versely, in the non-Hodgkin’s lymphomas, the histologic
subtype is the critically important determinant of
therapy, and, while staging is important, it is not as 
critically important as in Hodgkin’s disease.

The Ann Arbor classification is the most commonly
used staging system for Hodgkin’s disease (Table 38.4).
The suffix E represents the presence of extralymphatic
involvement with disease, and the suffix A or B denotes
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presence or absence of B symptoms, as noted in the pre-
vious section.

The optimal staging procedures for Hodgkin’s disease
continue to be an area of debate. Given that therapy is
dependent on stage, accurate staging is essential. CT
scans of the chest, abdomen, and pelvis can accurately
search for enlarged lymph nodes. Bone marrow biopsy
should also be obtained. Routine laboratory studies,
including liver and renal function, uric acid level, and 
the erythrocyte sedimentation rate (ESR), are useful.
Specialized staging studies for patients with otherwise
localized disease are important. A lymphangiogram to
evaluate periaortic and iliac abnormalities is better than
CT scans at detecting normal-size lymph nodes that are
involved with Hodgkin’s disease.43 Staging laparotomy
and splenectomy at one time were a standard interven-
tion for all patients with stage I, II, or III Hodgkin’s
disease. However, this continues to be evaluated, and
clearly those patients who will be receiving chemother-
apy for other indications should be spared laparotomy
and splenectomy. Gallium scan is useful both at the initial
diagnosis and in follow-up of patients. It is recommended
that it be obtained before initiating therapy to determine
if the lymphoma is gallium uptake positive because treat-
ment with chemotherapy can produce false-negative
results in the gallium scan.

Treatment

Hodgkin’s disease is a curable malignancy, and treatment
should be initiated with curative intent. Both radiother-
apy and combination chemotherapy can cure Hodgkin’s
disease. The choice of therapy modality is dependent on
the stage of disease. Localized disease (stage IA, IIA, IB,
and IIB) is typically treated with radiotherapy. Abbrevi-
ated courses of chemotherapy before radiation treatment
may improve outcome in early-stage Hodgkin’s disease.

The principles of radiation treatment were established
by Henry Kaplan. Although doses less than 4000
centigray (cGy) were effective in inducing responses,
4000 centigray was required for curative therapy.
Because of the typical contiguous pattern of spread of
Hodgkin’s disease, radiation treatment ports could be
devised to cover all known involved regions of disease
plus one additional nodal group. Using current radio-

therapy, patients with localized disease (stage IA and
IIA) have a cure rate greater than 80%. B symptoms
reduce the cure rate to approximately 70%.

More advanced disease requires combination che-
motherapy. DeVita developed the regime MOPP 
[nitrogen mustard, Oncovin (vincristine), procarbazine,
and prednisone] and for the first time demonstrated long-
term disease-free survival for patients with advanced-
stage Hodgkin’s disease. Over the past 20 years, attempts
at refining MOPP therapy have concentrated on improv-
ing the response rates, as well as limiting toxicity. Most
recently, ABVD (adriamycin, bleomycin, velban, and
dexamethasone) has been shown to be more effective
than MOPP, with less toxicity.44 Hybrid regimens com-
bining MOPP and ABVD are also an improvement over
MOPP alone. Toxicity from chemotherapy includes acute
side effects such as bone marrow suppression and a high
incidence of sterility. Secondary malignancies, including
leukemia and solid tumors, have been recognized as a late
toxicity from these therapies.

Using both chemotherapy and radiotherapy together
has been referred to as combined modality therapy. The
rationale for combined modality therapy in advanced-
stage Hodgkin’s disease rests with documentation that
recurrence frequently occurs in the site of previous bulk
adenopathy. Thus, in retrospective studies, radiotherapy
to areas of previous bulk disease once chemotherapy has
been completed has been associated with improved sur-
vival rates. Nonetheless, no randomized trial has demon-
strated superior results with combined modality therapy.
There is concern regarding increased toxicity when com-
bining chemotherapy and radiotherapy. Despite the 
controversy, patients with bulky mediastinal adenopathy
are routinely treated with combined modality therapy
because they fare less well with single modality therapy.
As mentioned earlier, there is support for combined
treatment for early-stage disease as well.

Salvage

Patients who relapse with Hodgkin’s disease need to be
accurately restaged. The prognosis for those who never
achieved a CR or relapse within 12 months of obtaining a
CR is significantly worse than for those who remain in com-
plete remission for a significant duration of time. Patients

Table 38.4. Ann Arbor staging system for Hodgkin’s disease.

Stage Involved lymph nodes Extralymphatic organ

I One region (I) Or localized involvement of single site (Ie)
II Two or more regions on same side of diaphragm (II) With localized involvement of one site (IIe)
III Regions on both sides of diaphragm (III) With localized involvement of one site (IIIe) or spleen (IIIs)
IV Diffuse or disseminated involvement of one or more organs (liver, bone

marrow)

Subdesignations: A, asymptomatic; B, fever, sweats, weight loss; CS, clinical staging; PS, pathologic staging (usually laparotomy).



who relapse after curative radiotherapy should be treated
with chemotherapy and have a high likelihood of response
and long-term disease-free survival. Patients who relapse
with localized disease after chemotherapy can be treated
with salvage radiotherapy. For those patients relapsing in
less than 12 months, a salvage regimen that is noncross-
resistant with their induction regimen should be con-
sidered. High-dose therapy with autologous or allogenic
bone marrow support can also be considered for younger
patients. There is little evidence that older patients can
undergo these aggressive regimens.

Prognosis and Survival

Many studies have evaluated the prognostic factors asso-
ciated with surviving Hodgkin’s disease. Increasing age is
a poor prognostic factor. Different investigators have
used different age cutoffs, but typically survival worsens
for patients over the age of about 40 to 50. In the recent
study reported by Canellos et al., 5-year survival for
patients under the age of 40 was 80%; for those 40 to 60,
it was was 63%; and for those over 60 survival was 31%.45

It has been suggested that the inability to tolerate
chemotherapy has been a factor in the poor prognosis for
elderly patients. Although this may be true, other factors
may also play a role in the worse outcome for elderly
patients. Given the different epidemiologic phenomena
and the response to therapy for this age group, patients
over the age of 60 with Hodgkin’s disease probably have
a different disease from younger patients.45 Other prog-
nostic factors, including bulky disease, high LDH, and
extranodal site involvement, may be as important as age.

Summary

The hematologic malignancies are a diverse group of dis-
orders that vary in clinical severity and response to treat-
ment. Some are compatible with a long life expectancy,
and others can produce a fulminant course rapidly
leading to death. Treatment strategies generally result in
significant morbidity, and for elderly patients with comor-
bid conditions, a careful analysis of options, including no
treatment, is appropriate. Supportive care is improving,
and elderly patients should benefit from improved under-
standing of the biology of many of these diseases. Mole-
cularly targeted and immunologically targeted treatment
may improve the ratio of benefit to toxicity for older
patients.
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84 years and those 85 years and older.7 Physical disabil-
ity independently predicted coronary mortality in the
established populations for epidemiologic studies of 
the elderly (EPESE) cohort.8

Recent data suggest that the management and out-
comes for most patients aged 65 to 75 years are com-
parable to their younger counterparts, but that
cardiovascular diagnosis and therapy must be highly 
individualized beyond this age.

Cardiovascular Changes of Aging

The presentation of cardiovascular disease in elderly
patients is complicated by its superimposition on the
physiologic and structural cardiovascular changes of
aging. These variables influence the response of elderly
patients both to specific cardiac illnesses and to their
therapies. Both the physiologic and the structural
changes that occur in the cardiovascular system with
aging decrease cardiac functional reserve capacity, limit
the performance of physical activity, and lessen the ability
to tolerate a variety of stresses, including cardiovascular
disease.9

Maximal heart rate and maximal aerobic capacity de-
crease progressively with age,10 independent of habit-
ual physical activity status, owing in part to decreased 
catecholamine responsiveness. Although maximal oxygen
uptake decreases with aging, the decline is less prominent
than previously described when corrected for the
decreased lean body mass of aging. Nonetheless, the
maximal oxygen uptake of sedentary elderly individuals 
is 10% to 20% less than that of their physically active
counterparts, with maximal work capacity comparably
decreased. Peak exercise cardiac output and peak exer-
cise ejection fraction also decrease at elderly age. Cardiac
dilation, enabling an increase in stroke volume, com-
pensates for the diminished heart rate response to main-
tain the increase in cardiac output required for exercise.

Thirteen percent of the U.S. population is currently 65
years or older, and about half of these 25 million people
have cardiovascular disease. By the year 2030, 1 in 5
Americans will be older than 65 years, with the subset
older than 85 years increasing most prominently in size.
Data are limited regarding cardiovascular disease in the
octogenarian and beyond, compromising optimal clinical
care for such patients.1

Cardiovascular disease increases dramatically with ag-
ing and is the major cause of mortality and disability in
elderly persons; 83% of all cardiovascular deaths in the
United States occur in patients older than 65 years of
age.2 Cardiovascular disease is also a major contributor
to the need for hospital, ambulatory, and custodial care.
In 1987, two-thirds of the U.S. health care expenditures
for cardiac disease (totaling $22.3 billion) was for patients
older than age 65.3 Elderly patients are intensive users 
of emergency medical services4 and of medical services in
general. However, because most elderly cardiovascular
patients entering hospitals are discharged, the majority of
elderly patients appear to benefit from active treatment
rather than using the hospital for custodial care. The aim
of ongoing care should be to return elderly patients to
independent living in their home setting for so long as is
reasonable. Coronary heart disease is the most prevalent
cardiac problem, followed by hypertensive cardiovas-
cular disease,5 with valvular and pulmonary heart dis-
ease other important etiologies. Despite these statistics,
the scarcity of scientific studies involving very elderly
patients is striking. Age-based exclusions from most 
clinical trials limit the generalizability of data to the char-
acteristically high-risk geriatric population. Review of
databases can provide added information about efficacy
and safety of interventions and identify priority areas 
for future study.6 Cardiovascular disease at elderly age is
additionally complicated by its frequent association with
multiple other comorbid illnesses. Moreover, data from
the Cardiovascular Health Study define a substantial
decline in functional status between persons aged 75 to
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Aortic and large artery thickness and vascular stiffness
increase with aging, with a resultant increase in arterial
systolic pressure and impedance to left ventricular 
ejection. This increased afterload of aging is likely the
stimulus for left ventricular hypertrophy, even in 
normotensive elderly persons. Both systolic blood pres-
sure and mean blood pressure increase with aging with
widening of the pulse pressure.

Aging changes in the heart also include the following
features:11 an altered geometric contour; a decrease in
ventricular compliance with substantial reduction in the
early diastolic filling rate, the diastolic dysfunction of
aging, with increased dependence on the contribution 
of atrial contraction to late left ventricular filling to 
maintain cardiac output; a prolonged duration of myo-
cardial contraction and relaxation times; and lessened
chronotropic and inotropic responses to sympathetic
(catecholamine) stimulation. Cardiac filling pressures 
at rest vary little with increasing age, but end-diastolic
pressure with exercise is prominently greater as an ad-
justment to the decreased left ventricular distensibility.
Combined with the increase in left ventricular mass, this
places the aged heart at a mechanical disadvantage.
Cardiac dilation with exercise (using the Frank–Starling
mechanism) enables the ventricles to increase stroke
volume and cardiac output; this differs from the exercise
response at younger age, when an increase in heart rate
effects the increase in exercise cardiac output.

Baroreceptor responsiveness decreases with aging, due
in part to loss of vascular distensibility. Although conse-
quences of postural hypotension, particularly falls, have
been attributed to the sluggish baroreceptor reflex of
aging, recent studies in community-dwelling elderly in-
dividuals show that they have preserved baroreceptor
responsiveness.12 Nevertheless, more than 18% of 
community-dwelling elderly individuals in the Cardio-
vascular Health Study13 had orthostatic hypotension,
with the prevalence increasing with increasing age.

The number of pacemaker cells in the sinoatrial (SA)
node and number of bundle branch fibers decrease with
age, with loss of SA pacemaker cells more pronounced.14

The sick sinus syndrome is caused by loss of sinus node
pacemaker cells and fatty infiltration around the sino-
atrial node with aging. Atrioventricular block, intra-
ventricular conduction delay, and bundle branch blocks
may be caused by fibrosis and calcium deposition in the
cardiac skeleton. These problems may be accentuated by
drugs used to treat hypertension and coronary disease,
such as beta-blockers and calcium antagonist drugs.
The combination of atrial dilation and atrial fibrosis may
underlie the increased prevalence of atrial arrhythmias.

Thickening of the aortic and mitral valve leaflets 
and the circumference of all four cardiac valves increase
at elderly age. Collagen degeneration and secondary
calcium deposition are common at elderly age; one-third

of patients aged 70 and older have calcium deposition in
either the aortic or mitral valve.15 Calcific degeneration is
the major cause of aortic valve disease in elderly patients.
Mitral annular calcification, appearing initially in the 
submitral position, also increases in frequency with age.
Mean pulmonary artery pressures and pulmonary vascu-
lar resistance are also increased at elderly age.

These myriad changes require that the cardiovascular
manifestations of aging be differentiated from those of
disease.

Limitations of the History and Physical
Examination in the Diagnosis of
Cardiovascular Disease in 
Elderly Patients

Limitations in obtaining information from the clinical
history include the potential altered mental acuity with
aging; cognitive disturbances related to illness, medi-
cations, or effects of depression; or a combination of 
these features. The coexistence of multiple diseases also
hinders the accurate evaluation of symptoms. Because
these variables may obscure or complicate the patient’s
clinical history, confirmatory data often must be obtained
from family members or medical records. Habitual activ-
ity levels differ substantially but often decrease with pro-
gressive aging, so that many symptoms do not retain their
activity-precipitated characteristics.

Because orthostatic hypotension is common in elderly
persons, it is essential to document the effect of postural
change when measuring blood pressure. Disease and
medications, rather than aging per se, account for the 
preponderance of postural hypotension. However, in 
frail elderly nursing home residents, orthostatic hypoten-
sion is often encountered postprandially and when first
arising in the morning.16 Reduced heart rate variability,
a measure of cardiac autonomic function, predicted an
increased mortality risk among the elderly cohort of the
Framingham Heart Study.17

The increased vascular stiffness of aging causes the
upstroke of the arterial pulse to appear more brisk than
usual, potentially masking the slowly rising carotid pulse
of aortic stenosis. Frequent findings in elderly individuals
include the early-peaking basal systolic murmur of aortic
sclerosis, typically accompanied by a fourth heart sound
at the cardiac apex as evidence of reduced ventricular
compliance. Aortic sclerosis, potentially as a marker for
atherosclerosis, is associated with an approximate 50%
increase in cardiovascular mortality risk and risk of
myocardial infarction (MI).18 Dilation of the ascending
aorta as well as decreased aortic compliance may also
produce basal systolic murmurs. Neither the S4 nor the
increased ventricular filling pressure reflect ventricular



systolic dysfunction, whose counterpart is an S3. S2 may
be single at elderly age or the inspiratory splitting may
be less prominent. A combination of dorsal kyphosis,
emphysema, or chest wall alterations may limit palpation
of the apical impulse, even when left ventricular hyper-
trophy is present. Data from the Cardiovascular Heath
Study suggest the importance of the ankle–arm index,
a noninvasive assessment for peripheral arterial disease;
a normal value is inversely related to the risk of 
cardiovascular disease.17

Importance of Noninvasive Diagnostic
Tests and Their Limitations

Because of difficulties in obtaining a clinical history 
and in interpreting findings at physical examination, diag-
nostic tests assume greater importance. Noninvasive
methods should initially be selected in that elderly
patients are at increased risk for complications of most
diagnostic procedures. However, many noninvasive tests
have limitations unique to an elderly population.

Resting Electrocardiogram

About 50% of elderly individuals have abnormalities 
of the resting electrocardiogram (ECG). Aging changes
in the cardiac conduction system and the age-related
increase in left ventricular mass underlie the ECG
changes, most commonly PR and QT interval prolonga-
tion, intraventricular conduction abnormalities, reduction
in QRS complex and T-wave voltage, nonspecific ST-
segment and T-wave changes, and a leftward shift of 
the frontal plane QRS axis. QT prolongation is more
common in elderly women than elderly men.19 QTc dis-
persion in the Rotterdam Study predicted cardiac 
mortality at an elderly age.20 Both lung hyperinflation 
and dorsal kyphosis accentuate the diminution in QRS
voltage, despite the increase in left ventricular mass. ECG
criteria are unreliable for the detection of left ventricu-
lar hypertrophy at an elderly age.21 These changes occur
in addition to the arrhythmias described next. Elderly
men more frequently have major electrocardiographic
abnormalities than elderly women, and the prevalence 
of these abnormalities increases with older elderly age.
Electrocardiographic evidence of myocardial infarction
occurs far more frequently than reported in the clinical
history.22

Long-Term (24-h) Ambulatory
Electrocardiogram

The 24-h ambulatory electrocardiogram or use of an
event recorder is the most useful diagnostic technique 

to identify symptomatic arrhythmias, particularly when
diary evidence is available to correlate symptoms with
these spontaneously occurring arrhythmias. The test is
indicated to identify cardiac rhythm disturbances as 
etiologic of otherwise unexplained lightheadedness, dizzi-
ness, giddiness, falls, frank syncope, or uncomfortable pal-
pitations. The limitation of utility of this study is the high
prevalence of both supraventricular and ventricular
arrhythmias in the absence of cardiac disease or cardiac
symptoms, even arrhythmias as potentially serious as
nonsustained ventricular tachycardia23 (Table 39.1). Most
asymptomatic arrhythmias in the absence of cardiac
disease do not warrant therapy. Importantly, syncope
may result from orthostatic hypotension, significant
aortic stenosis, carotid sinus hypersensitivity, and age-
and disease-related impairments of cerebral blood flow,
as well as arrhythmias. Specific arrhythmia identification
is needed to guide pharmacologic or pacemaker therapy.

The increase in both supraventricular and ventricular
ectopic beats with aging is more likely a consequence of
aging changes in the aorta and ventricles than of intrin-
sic abnormalities of the conduction system.

Echocardiogram

The echocardiogram is far more accurate than the chest
roentgenogram in the assessment of cardiac chamber size
because the kyphoscoliotic chest deformity and sternal
depression common in elderly persons may cause a fac-
titious increase in heart size on the chest roentgenogram.
The echocardiogram is also more accurate for the de-
termination of left ventricular hypertrophy, a powerful
marker for coronary risk, than is the electrocardiogram;
in addition to identifying left ventricular wall thickness
and mass, cardiac chamber size, and valvular abnormali-
ties, wall motion abnormalities and ventricular ejection
fraction can be determined, as can pericardial effusion.
However, a technically adequate echocardiogram cannot
be recorded in some elderly patients because of their
chest configuration.
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Table 39.1. Ambulatory ECG findings in elderly subjects with
no clinical heart disease.

Variable Finding

Heart rate, beats/min 34–180
Longest sinus pauses, s 1.8–2
Supraventricular premature complexes (>20/h), % 66
Paroxysmal supraventricular tachycardia, % 13–28
Ventricular premature complexes (>10/h), % 32
Ventricular couplets, % 8–11
Ventricular tachycardia, % 2–4

Source: Modified from Marcus et al. ECG indicates electrocardio-
graphic. Reprinted with permission from American College of Cardi-
ology (J Am Coll Cardiol. 1987;10:67A–72A), with permission.
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Doppler echocardiography is reliable for determining
the aortic valve area and estimating the pressure gradi-
ent in elderly patients with significant aortic stenosis;
there is a good correlation of the calculated echocardio-
graphic valve area with cardiac catheterization data.24

Dobutamine stress echocardiography to detect myo-
cardial ischemia has not been systematically assessed in
an elderly population.

Exercise Tests and Exercise 
Radionuclide Studies

Exercise testing can be undertaken with comparable
safety and efficacy in elderly patients as in younger
patients, that is, among elderly patients able to perform 
an adequate exercise test. Treadmill exercise testing 
in elderly individuals provided prognostic information
incremental to clinical data.25 A normal response to ex-
ercise testing has the same favorable prognosis as in a
younger population, and an abnormal response to exer-
cise imparts comparable risk as in younger individuals;
the high predictive accuracy of an abnormal exercise test
at elderly age reflects the high prevalence and severity of
coronary heart disease in this population.26 Few data are
available regarding exercise testing in patients older than
75 years of age. Careful explanation of the test procedure,
a practice session on the bicycle or treadmill before the
actual test, meticulous skin preparation and electrode
placement, and selection of an appropriately low-
intensity exercise protocol increase the likelihood of a
satisfactory exercise test. The Naughton protocol or 
a modification of the standard Bruce protocol is prefer-
able for treadmill exercise testing of elderly patients with
limited exercise capability. Arm ergometry can be con-
sidered for elderly patients who are unable to perform
treadmill or bicycle exercise because of arthritis, claudi-
cation, or cerebrovascular or musculoskeletal disorders.
The exercise test can help determine if the chest discom-
fort represents myocardial ischemia, can characterize risk
status in the patient with angina pectoris or following
myocardial infarction, can guide recommendations for a
physical activity regimen, and can assess the suitability
for return to work when appropriate.

Exercise thallium scintigraphy is helpful when con-
duction abnormalities or repolarization changes on the
resting ECG limit the interpretation of the exercise ECG.
The presence and extent of exercise-induced reversible
thallium-201 or technetium-99m scintigraphic abnor-
malities permit effective risk stratification in elderly
patients.27,28 Exercise-induced evidence of cardiac dila-
tion and abnormal radioisotope lung uptake indicate a
high-risk status. Myocardial perfusion scintigraphy after
intravenous administration of dipyridamole (Persantine)
is well tolerated by aged patients and may help identify
myocardial ischemia in elderly patients who are unable

to exercise. The sensitivity, specificity, and safety appear
comparable in populations older and younger than 70
years of age.29

Ventricular function can be assessed by radionuclide
ventriculography; although it is more expensive than
echocardiography, it is applicable to elderly patients in
whom adequate echocardiographic images cannot be
obtained. Contrast-enhanced computed tomography
(CT), positron emission tomography (PET) scanning, and
magnetic resonance imaging (MRI) require systematic
study in elderly populations.

Because of the progressive nonuniformity of lung 
function with aging, perfusion defects may occur in 
the absence of pulmonary embolism, rendering this test
somewhat less reliable in an elderly population. Spiral
CT imaging appears valuable to identify pulmonary
embolism.

Invasive Diagnostic Tests

Transesophageal echocardiography, used to evaluate 
for aortic dissection, infective endocarditis, and valvular
heart disease, among others, appears well tolerated at
elderly age.

Cardiovascular catheterization and coronary arteriog-
raphy are also well tolerated in elderly patients. Precise
diagnosis may enable more successful medical and sur-
gical therapies. Procedure-related morbidity and mortal-
ity, although relatively infrequent, are increased two- to
threefold at elderly age.30,31 The number of coronary arte-
riograms performed annually on patients older than age
65 continues to escalate in the United States; arterial tor-
tuousity increases the difficulty of the procedure.

Manifestations of 
Cardiovascular Disease

Heart Failure

Most of the 5 million patients with heart failure in the
United States32 are elderly, and heart failure is the most
frequent hospital discharge diagnosis for patients older
than 65 years of age.33 Seventy-five percent of heart
failure hospitalizations occur in individuals older than 
65 years and 50% in patients 75 years and older. Heart
failure is more common in men than in women until
about age 80; an eightfold increase in heart failure among
men in the seventh decade of life compared with the fifth
decade was noted in the Framingham population.34 In 
a Medicare cohort, one-third of patients died within 1
year of initial hospitalization for heart failure.35 During
the past two decades, heart failure deaths have almost
doubled in the over-75 population. Most of the 400,000
new cases of heart failure diagnosed annually in the



United States are in the geriatric population. With the
continuing dramatic increases in the size of the elderly
population, comparable dramatic increases in heart
failure incidence and prevalence can be anticipated. The
prevalence of heart failure increases with increasing age
and is estimated to involve 5% of the population aged 65
to 74 years and 10% of those older than 75 years.

Heart failure tends to be both underdiagnosed and over-
diagnosed in elderly patients. Many elderly patients fail to
report progressive easy fatigability, dyspnea, cough, and
ankle edema, considering these a consequence of aging.
Early manifestations of heart failure may be masked by 
the sedentary lifestyle of many elderly patients, whereas
exertional dyspnea may reflect another common problem,
chronic pulmonary disease, rather than cardiac failure.
Deconditioning may also cause breathlessness. Pulmonary
changes associated with aging may decrease exercise tol-
erance,even in the absence of heart failure. Basal lung rales
and relatively large heart volumes, normal in an older 
population, may be mistakenly ascribed to heart failure.
Owing to activity limitations,profound fatigue rather than
exertional dyspnea may be the presenting feature. How-
ever, comparable fatigue, as well as exhaustion, confusion,
and altered mentation, may result from excessive diuresis.
Ankle edema may reflect venous stasis, decreased tissue
turgor, or be a consequence of treatment with vasodilator
drugs, rather than evidence for heart failure. On occasion,
only anorexia, insomnia,nocturnal cough,or frequent noc-
turnal urination may herald heart failure. Many elderly
patients with heart failure may have disordered mental
function and behavior consequent to diminished cerebral
blood flow.

Coronary atherosclerotic heart disease, hypertensive
cardiovascular disease, and hemodynamically significant
calcific aortic stenosis are the most prevalent causes.
Mitral regurgitation is also contributory. Pooled data
from hypertension trials in elderly patients showed a
52% reduction in incident heart failure with antihyper-
tensive therapy.36 Because of its high prevalence, occult
coronary disease must be considered with otherwise
unexplained systolic heart failure.32 Cardiac amyloidosis
increases in prevalence with aging; the initial diastolic
dysfunction is often accompanied by arrhythmias and
conduction disturbances. Heart failure is more frequently
precipitated or exacerbated by associated medical prob-
lems than in younger patients. These problems include
atrial fibrillation and other arrhythmias, acute myocardial
infarction, uncontrolled hypertension, intercurrent infec-
tions and fever, fluid overload,37 acute blood loss, pul-
monary embolism, anemia, occult thyrotoxicosis, renal
insufficiency, acute lower urinary tract obstruction in
men, and major dietary indiscretions. Drugs causing
myocardial depression (b-blocking drugs, calcium-
blocking drugs, and a number of antiarrhythmic agents)
and/or poor compliance with the medical regimen are

also contributory. Frequent use of nonsteroidal inflam-
matory agents by elderly patients, often as nonprescrip-
tion drugs, can precipitate heart failure by a combination
of sodium and water retention and the induction of 
renal dysfunction. Iatrogenic heart disease, often related
to inappropriate pharmacotherapy, in hospitalized frail
elderly patients portends a poor prognosis.37 Given the
limited cardiac reserve and the frequent multifactorial
etiology of heart failure in an elderly patient, remediable
factors should be carefully identified and corrected. The
occurrence of heart failure adversely affects the progno-
sis of most cardiovascular disorders and is an important
contributor to the excessive mortality among elderly
patients in the early months after myocardial infarction.

Echocardiography has substantially improved the
recognition of heart failure in elderly patients and is the
most useful noninvasive test to differentiate systolic and
diastolic ventricular dysfunction.38 Echocardiography is
also useful in defining an otherwise inapparent cause of
the heart failure; it can assess the characteristics of the
heart valves, the size and function of the cardiac cham-
bers, the presence of pericardial effusion, and focal wall
motion abnormalities.

Although ventricular systolic dysfunction with cardiac
enlargement is a frequent finding in elderly patients with
heart failure, diastolic dysfunction is a prominent cause of
heart failure in this population; this is the case in more
than half of octogenarians with heart failure.39 Among
octogenarians, the predominant presentation of heart
failure is in women with systolic hypertension and dias-
tolic dysfunction with preserved ventricular systolic func-
tion. Clues to diastolic dysfunction as the mechanism for
heart failure include a normal or near-normal heart size
and a cause for left ventricular hypertrophy such as hyper-
tension or hypertrophic cardiomyopathy. The characteris-
tics of the aging heart and associated diabetes mellitus
may impair ventricular diastolic distensibility. Ventricular
diastolic dysfunction may be present in as many as half of
all elderly patients with clinical manifestations of heart
failure and has a more favorable prognosis than systolic
dysfunction when correctly treated.40 The earlier descrip-
tions of adverse outcomes of diastolic heart failure may
reflect suboptimal or inappropriate therapies.41 About
40% of patients hospitalized with a diagnosis of heart
failure have preserved ventricular systolic function, and
this percentage increases dramatically at elderly age.

The decreased ventricular compliance of aging is an
important contributor to age-related exertional dyspnea,
even with exercise of low to moderate intensity. Decreased
ventricular compliance results in elevated left atrial 
and pulmonary capillary pressures and may produce pul-
monary congestion, pulmonary edema, and other classic
manifestations of heart failure. Differentiation from pre-
dominant systolic dysfunction is important in that thera-
pies differ markedly. Diuretic and venodilator drugs alone
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may reduce ventricular filling volume and potentiate dias-
tolic dysfunction; in one study, withdrawal of furosemide
improved postprandial hypotension in elderly patients
with heart failure and intact ventricular systolic function.42

The positive inotropic effect of digitalis may also be dele-
terious in diastolic dysfunction.Alleviation of heart failure
symptoms in patients with ventricular diastolic dysfunc-
tion occurs with treatment with calcium channel-blocking
drugs, beta-blocking drug, and angiotensin-converting
enzyme (ACE) inhibitors.43,44 With verapamil, diltiazem,
and beta-blocking drugs,surveillance is needed for adverse
effects, including slowing of atrioventricular conduction
and serious bradyarrhythmias.

Patients with left ventricular systolic decompensa-
tion present with cardiac enlargement, tachycardia, gal-
lop sounds, lung rales or pulmonary edema; dependent
edema, jugular venous distension, hepatomegaly, and
ascites occur when right-sided heart failure supervenes.
Weight gain may be evident. The skin, particularly of the
extremities, may be cool as a result of peripheral vaso-
constriction. Restlessness and agitation are due, in part,
to increased sympathetic activity; control of heart failure
more effectively limits these symptoms than does seda-
tion. Pulsus alternans and Cheyne–Stokes respiration are
evidence for severe cardiac decompensation.

As in younger patients, the major components of
therapy for ventricular systolic dysfunction include
restriction of dietary sodium, activity limitation until
compensation is achieved, digitalis, diuretic drugs,
vasodilator drugs, beta-blocking drugs, and spironolac-
tone. These agents improve cardiac function by decreas-
ing the cardiac workload, limiting sodium and water
retention, and enhancing myocardial contractility.

Vasodilator therapy, beta blockade, and spironolactone
have improved the outlook for elderly patients with 
ventricular systolic dysfunction. Vasodilator drugs—ACE
inhibitors, angiotensin receptor-blocking drugs, and
hydralazine plus nitrates45–48—favorably alter the loading
conditions of the heart, improve symptoms of reduced
cardiac output, improve functional status, retard the spon-
taneous worsening of heart failure, and improve survival.

Some controlled clinical trials documenting the 
benefits of vasodilator therapy have included elderly
patients.45,49,50 In the Veterans Administration Coopera-
tive Study of hydralazine and nitrates that randomized
patients as old as 75 years,51 comparable benefit occurred
in patients older and younger than 60 years. ACE
inhibitor benefit has also been demonstrated at very old
age.52 ACE inhibitors are superior to hydralazine plus
nitrates,47 which can be used for patients intolerant to
ACE inhibitors. Although a pilot study53 suggested 
superior survival benefit with angiotensin II receptor
blockade with losartan compared with ACE inhibition
with captopril at elderly age, this was not subsequently
substantiated.54 Comparable benefit of ACE inhibitor

therapy in improving exercise tolerance and left ven-
tricular ejection fraction occurred in patients older and
younger than 65 years. As in younger patients, ventricu-
lar ejection fraction correlates poorly with symptoms and
with exercise tolerance in the elderly. Although ex-
perience with beta-blocking drugs in elderly patients is
less extensive than at younger age, with trials excluding
patients over age 75 to 80 years, both carvedilol and
metoprolol given to patients with class II and III heart
failure improved ventricular systolic function, exercise
tolerance, and survival.55–57 Spironolactone in patients up
to age 80 with severe heart failure improved symptoms
and prognosis.58 These data suggest that newer therapies
for heart failure should be applied to elderly patients,
with careful attention to dose titration. However, these
pharmacologic agents are currently underutilized in
elderly patients hospitalized for heart failure.59

Digitalis improves myocardial contractility and
remains an important component of management of ven-
tricular systolic dysfunction, even when sinus rhythm is
present;60 digitalis may limit the ventricular response to
supraventricular tachyarrhythmias. In the DIG Trial,61

although survival was not altered, the combined endpoint
of heart failure death or hospitalization was reduced in
patients treated with digitalis. Lower doses are appropri-
ate for elderly patients, such as 0.125mg digoxin daily;
because of the reduced glomerular filtration rate at
elderly age that lessens drug excretion and because of the
decrease in lean body mass, the volume in which digitalis
is distributed, which causes an increase in plasma con-
centration. Dosage should be further reduced if quini-
dine, verapamil, or amiodarone are given concomitantly
or if renal function is compromised. Digitalis overdosage
should be suspected when confusion, bizarre behavior,
altered mental status, fatigue, or anorexia occur, in addi-
tion to the usual nausea and vomiting. Digitalis given for
heart failure precipitated by an acute problem that has
resolved can be safely discontinued.

Common complications of excessive diuretic therapy
include dehydration and electrolyte abnormalities that
often are manifest as altered mental status, increased
likelihood of digitalis toxicity, and orthostatic hypoten-
sion that may result in orthopedic complications. The
expected reflex tachycardia response to hypotension and
hypovolemia is delayed and decreased at elderly age
because of attenuation of baroreceptor reflexes.

Sodium restriction improves diuresis and limits the
resultant hypokalemia; however, major dietary alter-
ations require assistance and encouragement in elderly
patients. Difficulties with food purchasing and prepara-
tion, lack of interest in meals when eating alone, dental
problems that impair chewing, and financial constraints
often hamper dietary alterations. Preprocessed “conve-
nience foods,” which have high sodium content, are often
a sizeable component of the diet of elderly individuals.



Although physical activity limitation is advisable when
heart failure is decompensated, protracted immobiliza-
tion predisposes to deep vein thrombosis and pulmonary
embolism. When activity levels are increased after initial
control of heart failure, the patient should be carefully
observed for fatigue, breathlessness, edema, and weight
gain as evidence of recurrent decompensation.

Deconditioning of skeletal muscles and impaired
skeletal muscle vasodilator response to exercise result in
a greater impairment of functional capacity in elderly
than in younger patients with systolic heart failure.
Resumption of a regular physical activity regimen is rec-
ommended once compensation is achieved;38 functional
capacity improves without apparent deterioration of 
ventricular function,62 predominantly due to adaptations
of the intact skeletal musculature. Improvement in func-
tional capacity can decrease dependency and disability.63

Functional capacity, as gauged by a 6-min walk test, is an
independent marker of prognosis.64

Elderly patients with severe systolic dysfunction,
particularly in association with atrial fibrillation, are 
candidates for oral anticoagulant therapy to limit throm-
boembolic complications.

Reversion of atrial fibrillation or atrial flutter to sinus
rhythm can substantially augment the cardiac output and
improve heart failure because of the importance of the
atrial contribution to ventricular filling in the poorly com-
pliant aged ventricle.

Because of the significant morbidity and mortality
from cardiac failure at elderly age, patients require fre-
quent and meticulous surveillance. An intensive multi-
disciplinary treatment strategy for heart failure involving
specialized education, assessment, and management in 
a randomized clinical trial decreased readmissions and
improved medication compliance. This approach has
proved cost-effective in elderly populations by limiting
rehospitalizations.65,66 Intensive home care surveillance
resulted in improved functional status.67 Absence of emo-
tional support was a strong independent predictor of fatal
and nonfatal cardiovascular events after hospitalization
in older women.68

Cardiac transplantation is uncommon in elderly pa-
tients but has been accomplished using older donor
hearts. Rejection is less frequent, but the risk of infection
and malignancy is higher in older than younger transplant
patients.69

Arrhythmias and Conduction
Abnormalities

Both arrhythmias and conduction abnormalities increase
in prevalence with increasing age.70–72 Reflecting age-
related changes in specialized conducting tissue and in
atrial and ventricular myocardium.14

Although arrhythmias may present as syncope or
altered consciousness, many elderly patients have sig-
nificant arrhythmias in the absence of these symptoms 
or of palpitations. Syncope may result from either tachy-
arrhythmias or bradyarrhythmias. Because of the age-
and disease-related decreases in cerebral blood flow, a
lesser severity of bradyarrhythmia or tachyarrhythmia
than required in younger patients may cause an alter-
ation of consciousness or true syncope at elderly age.
Because syncope of cardiovascular origin entails an enor-
mous 1-year mortality rate, 24%, identification of its
mechanism is urgent to enable appropriate therapy;
elderly patients with syncope of a noncardiac cause have
a more favorable outlook, with their annual mortality
approximating 3%.73,74

The prevalence of single supraventricular premature
beats increases with aging. These beats are present in vir-
tually all individuals older than 80 years of age, even in
the absence of heart disease, are typically asymptomatic,
and do not require treatment. There was no gender dif-
ference in the Cardiovascular Health Study.75

Atrial fibrillation also increases in prevalence with in-
creasing age, being present in almost 10% of the popu-
lation older than 80 years;76 it is a major contributor to
stroke in elderly patients, even in the absence of valvular
disease.77 Atrial fibrillation was present in 5% to 6% of
patients in the Cardiovascular Health Study,78 predomi-
nantly in association with cardiovascular disease. In this
study,78 a history of heart failure, valvular heart disease,
or stroke; left atrial enlargement on echocardiogram;
abnormal mitral or aortic valve function; treated hyper-
tension, and advanced age all were independently asso-
ciated with an increased prevalence of atrial fibrillation
in community-dwelling elderly men and women. In the
Framingham Heart Study,79 atrial fibrillation was as-
sociated with an increased risk of mortality, more so 
for women than for men (odds ratio of 1.5 and 1.9, re-
spectively). The major issues relate to rate control,
cardioversion, and stroke prevention. Success of car-
dioversion, in a prospective study, was comparable for
patients older and younger than age 65.80

Chronic atrial fibrillation is associated with an in-
creased incidence of stroke that accelerates with age.
Anticoagulation81 can reduce stroke risk by almost 70%.
Warfarin anticoagulation appears particularly warranted
when atrial fibrillation is associated with heart failure.82

Reduction in stroke and stroke mortality has been 
documented with warfarin treatment, even in patients
older than 75 years so treated. However, elderly patients
remain undertreated with warfarin based on clinical prac-
tice guidelines for atrial fibrillation.83 Antiplatelet agents
have not been effective in preventing stroke in elderly
patients with nonvalvular atrial fibrillation.

Ambulatory electrocardiography in elderly persons
who are presumably free of cardiac disease shows that
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ventricular arrhythmias are pervasive (see Table 39.1),
including frequent multiform ventricular ectopic com-
plexes (PVCs)84 and nonsustained ventricular tachycar-
dia (VT).72 Asymptomatic ventricular arrhythmias do not
impart excess risk in healthy elderly patients and rarely
require treatment in the absence of significant myocar-
dial ischemia or ventricular dysfunction. Ventricular
arrhythmias on 24-h ambulatory ECG were more
common in elderly men than elderly women in the 
Cardiovascular Health Study.75 Nonsustained VT on 
24-h ambulatory ECG in the Bronx Longitudinal Aging
Study84 independently predicted death and MI. Very fre-
quent ventricular premature beats, in excess of 1000 per
2h, signify a poor prognosis in very old people with coro-
nary heart disease.23

Older age independently predicted increased ventric-
ular arrhythmia following MI in the cardiac arrhythmia
suppression trial (CAST) Registry.85 Hourly PVCs
increased from 0.4 in patients younger than 50 to 4.0 at
75 to 80 years, with VT prevalence increasing from 7.3%
to 15.3% respectively. Electrophysiologic testing or
signal-averaged ECGs offer little benefit in identifying
high risk status in asymptomatic elderly patients with
ventricular arrhythmias.86

Adverse antiarrhythmic drug reactions are more
common in elderly patients due to their altered metabolic
function and drug elimination, as well as to the frequent
polypharmacy; antiarrhythmic drugs also are more likely
to potentiate conduction abnormalities and ventricular
dysfunction in an elderly population. In one study of
antiarrhythmic drug therapy for asymptomatic complex
ventricular arrhythmias in a geriatric population, the high
incidence of adverse drug effects necessitated frequent
discontinuation of therapy, and therapy did not improve
survival, with or without ventricular systolic dysfunc-
tion.87 Elderly patients with symptomatic, refractory 
life-threatening ventricular tachyarrhythmias tolerate
electrophysiologic testing well; this procedure can iden-
tify patients who require drug therapy or surgical inter-
vention including Coronary Artery Bypass Graft (CABG)
surgery, endocardial resection, aneurysmectomy, or car-
dioverter-defibrillator implantation.88 The pharmacologic
management of supraventricular and ventricular arrhyth-
mias is comparable in elderly and younger patients,
except that lower doses of medication are usually indi-
cated. Radiofrequency catheter ablation therapy is effec-
tive and safe to treat tachyarrhythmias at elderly age.89,90

Bradyarrhythmias, both the sick sinus syndrome and
complete atrioventricular block, occur frequently in an
elderly population; symptomatic bradyarrhythmias are
the major indications for pacemaker implantation. Sick
sinus syndrome does not generally require treatment in
the absence of symptoms or extreme bradycardia. Digi-
talis and calcium- and b-blocking drugs, used to treat
coronary disease and hypertension, may accentuate the

bradycardia of the sick sinus syndrome; in elderly
patients with the bradycardia-tachycardia subset of the
sick sinus syndrome, pacemaker implantation may be
required to permit pharmacologic treatment of the tachy-
arrhythmias with digitalis, b-blocking drugs, or calcium-
blocking drugs.

Pacemaker implantation is appropriate at all ages,
because pacemakers can improve symptoms and both the
length and quality of life.91 Currently the median patient
age of pacemaker recipients in the United States is
approximately 70 years, rendering the geriatric popula-
tion the major beneficiary of this therapy. Before perma-
nent pacing, more than half of all patients with complete
atrioventricular block died within 2 years. Pacemaker
implantation, even at an elderly age, entails minimal 
morbidity and mortality. Even in octogenarians and non-
agenarians, normal relative survival occurred in those
without other heart disease.92 Coexisting heart disease
and, in particular, preexisting heart failure adversely
affect long-term survival.92

Although ventricular demand pacemakers remain the
most common units in use, rate-responsive dual-
chambered pacemakers have advantages in alert and
active elderly patients with underlying sinus rhythm in
that atrial contraction contributes importantly to ven-
tricular function when ventricular compliance is abnor-
mal, and that the cardiac rate is proportional to the
activity need.93 Disadvantages of these complex pace-
makers are their higher cost and the increased skill of the
physician needed for implantation and surveillance.
However, dual-chamber pacemaker use in the Medicare
national hospital database was associated with in-
creased survival,94 even after controlling for potentially 
confounding patient characteristics.

Pacing mode should be determined not by patient age
but by the etiologic electrophysiologic problem. Sinus
bradycardia is a common rhythm in elderly patients;
when asymptomatic, it is not an indication for pacemaker
implantation or other intervention. Similarly, asympto-
matic complete atrioventricular block does not warrant
pacing. A consensus guideline for indications for pace-
maker implantation prepared by the American College
of Cardiology/American Heart Association is equally
appropriate for older and younger patients.95 In elderly
patients with limited mobility, transtelephonic pace-
maker surveillance may be helpful.

Limited data are available about use of implantable
cardioverter-defibrillators in elderly patients. Although
these devices can be placed with minimal risk and are
equally effective in preventing sudden death in older 
as in younger patients, nonsudden cardiac death was
increased three times in one series of patients older than
75 years.96

A review of the success of cardiopulmonary resuscita-
tion in elderly patients shows it to be less effective than



in younger individuals. Characteristics associated with a
favorable outcome include ventricular tachycardia or fi-
brillation as etiologic versus asystole or electromechani-
cal dissociation and the symptom of chest pain versus that
of dyspnea. Survival after cardiopulmonary resuscitation
among elderly nursing home residents is extremely low.97

Atherosclerotic Coronary 
Heart Disease

Atherosclerotic coronary heart disease (CHD) is the
most prevalent cardiac disease at elderly age, involving
an estimated 3.6 million patients.98 Coronary disease is
responsible for more than two-thirds of all cardiac deaths
among the elderly U.S. population, and morbidity and
mortality from CHD increase progressively with age. In
the United States, most patients with CHD, with new
episodes of acute myocardial infarction, and with chronic
heart failure secondary to CHD are older than 65 years
of age.99 About 60% of patients hospitalized in the
United States for acute myocardial infarction are older
than 65 years,100 and the incidence of MI increases promi-
nently with increasing older age.101 Not only is coronary
disease highly lethal at elderly age, but disability is promi-
nent; 50% of men and 20% of women aged 55 to 64 years
with CHD have activity limitation, versus 85% and 55%,
respectively, at 75 years and older. Nevertheless, there is
a wide variation in the severity of coronary illness and in
the functional status of elderly coronary patients. The
male preponderance among younger coronary patients
lessens at elderly age and gender difference in MI inci-
dence virtually disappears by the eighth decade; clinical
evidence of CHD is present in about 20% of both men
and women by age 80. Although coronary atherosclero-
sis is almost uniformly present at autopsy examination of
elderly patients, many have never had clinical manifesta-
tions of myocardial ischemia.

Angina Pectoris

A recent study of nonhospitalized patients with angina
pectoris102 revealed a mean age of 69 years, with 75% of
the population women; although 90% described effort
angina, 47% had rest angina, and 35% had angina pre-
cipitated by mental stress.

The presentation of angina pectoris, both as an isolated
event and following myocardial infarction, is more likely
to be atypical, owing to a combination of a habitually
decreased activity level, associated diseases, and possibly
an altered sensitivity to pain in elderly persons. Angina
is less likely to be activity induced in that arthritis, clau-
dication, or musculoskeletal problems limit activity for
many elderly patients before angina occurs. This angina

may be misinterpreted as unstable because it occurs at
rest in predominantly inactive patients. Furthermore,
angina is more likely to be precipitated by a concurrent
medical or surgical problem such as infection, blood loss,
hypertension or hypotension, thyrotoxicosis, or arrhyth-
mia. Dyspnea and fatigue may be the prominent 
manifestations of myocardial ischemia, and eating may
precipitate angina. Additionally, patients with memory
loss may not remember transient chest pain and those
with chronic brain syndromes may not appreciate,
describe, or express the occurrence of chest discomfort.
Silent ischemia is highly prevalent at elderly age,103 with
the risks greatest in the early morning hours or on awak-
ening; standard anti-ischemic therapy is appropriate.
Despite this high prevalence of silent ischemia, exertional
chest pain independently predicts coronary death at
elderly age,104 with comparable prognostic significance
for men and women, although anginal severity does not
define risk status.

Therapy is as for younger patients, but attention must
be directed to identification and remediation of pre-
cipitating or exacerbating factors. Elderly patients with
stable angina, without evidence of early ischemia at 
exercise testing, who have a satisfactory symptomatic
response to medical management are best suited for this
approach. Elderly age is associated with increased fatal
and nonfatal coronary events in patients with both stable
and unstable angina; suboptimal pharmacologic and
revascularization therapies likely contribute to the less
favorable outcome.105

Severe unstable angina is common in elderly persons.
When unresponsive or poorly responsive to intravenous
nitroglycerin, oral aspirin, heparin, b- and calcium-
blocking drugs as tolerated,and IIb/IIIa glycoprotein inhib-
itor therapy, urgent coronary arteriography is indicated 
to evaluate suitability for myocardial revascularization.

Myocardial Infarction

Elderly patients have a significantly different presenta-
tion, clinical course, and prognosis of MI than is the 
case at younger ages.99 There is a marked increase in
morbidity and mortality,106 with 80% of all MI deaths
occurring after age 65. Mortality from acute MI is
increased 6-fold at ages 75 to 84 years and 15-fold after
85 years, compared with that at ages 55 to 64 years.107

Functional disability before MI importantly predicts MI
severity and postinfarction survival.108 Although age
adversely affects MI survival in part because prior 
MI, hypertension, and heart failure all increase with
increasing age,109 the contribution of less aggressive 
therapies requires study.110 In the Myocardial Infarction
Triage and Intervention (MITI) project, MI mortality was
increased 10-fold in elderly patients (17.8% at 75 years
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or more versus 2% at less than 55 years).111 The progno-
sis was worse for elderly women than elderly men,112

although data from the U.S. National Registry of 
Myocardial Infarction-2 suggest otherwise.113

Chest pain as the presenting manifestation of acute MI
is less frequent in elderly individuals.114,115 Classic chest
pain is reported by only one-third of patients older than
85 years of age. Elderly patients have an increased preva-
lence of comorbid illness associated with painless infarc-
tion such as diabetes and hypertension. Additionally,
there may be lesser or altered sensitivity to pain with
aging. Although the myocardial infarction may be pain-
less, the clinical presentation is often not asymptomatic
and may include acute dyspnea, exacerbation of heart
failure, or pulmonary edema; and syncope, cerebrovascu-
lar accident, vertigo, palpitations, peripheral arterial
embolism, nausea and vomiting, or acute renal failure;
more subtle changes involve altered mentation, including
acute confusion or agitation, profound weakness or
fatigue, and changes in eating pattern or in other usual
behaviors. The onset of symptoms of MI is more likely to
occur at rest or during sleep in elderly patients, likely
reflecting their more sedentary lifestyle. Unrecognized
MI has as serious a prognosis as identified episodes of
MI.114 Based on Framingham data, unrecognized MI is
more common in elderly women than in elderly men.
Twenty-three percent and 38% of elderly men and
women, respectively, with ECG evidence of MI in the
Cardiovascular Health Study6 did not report a history of
MI. In the Goteborg Study, 60% of patients with ECG
evidence of MI gave no history of an acute episode.116

Asymptomatic or atypical presentations of MI 
commonly exclude elderly patients from the potential
benefits of thrombolytic therapy or acute coronary 
angioplasty. Acute MI in elderly patients is often a non-
Q-wave MI and, as is the case with angina pectoris, is
more often precipitated by an intercurrent medical or
surgical problem associated with hypovolemia, blood
loss, infection, hypotension, and the like (Table 39.2).
Atypical symptoms may partly explain the delayed hos-
pital presentation at elderly age.117 Acute myocardial
infarction, because of its atypical presentation, is more
often unrecognized in aged patients, despite the fact 
that infarction in elderly persons characteristically is of
increased severity, has a greater occurrence of complica-
tions, entails a longer hospital stay, and results in a higher
mortality than in a younger age group. Elderly patients
are more likely to be female; to have associated hyper-
tension, diabetes mellitus, and cerebrovascular accident;
and to have a history of prior infarction and of heart
failure.

In addition to the atypical presentation, the diagnosis
of MI may be further obscured in that the electrocardio-
graphic diagnosis is limited by the increased occurrence
of non-Q-wave infarction,118 and elevated myocardial

band (MB) fractions of creatine kinase (CK) are common
in the presence of a normal total CK level because of
decreased lean body mass with aging.119

Pooled data from large randomized placebo-controlled
trials of thrombolytic therapy for acute MI, involving
more than 58,600 patients, have shown comparable
benefit at young and older ages up to age 75 years, with
comparable efficacy of all thrombolytic drugs tested in
elderly patients.120–122 Advanced age alone (up to age 75)
should not exclude patients from treatment with throm-
bolytic therapy.123 The ACC/AHA clinical practice guide-
lines for acute MI cite a class I recommendation for this
treatment for patients up to age 75 and a class IIa for
those 75 and older.124 Statistically significant reduction in
mortality was more prominent at older than at younger
age, despite the increased risk of bleeding, and in par-
ticular intracerebral bleeding, in the elderly.125–128

Improvement in ventricular function occurred at all
ages studied. Because the absolute risk of MI mortality
is greater at 65 to 75 years than for younger patients, the
absolute benefit of successful coronary thrombolysis is
also greater.129 However, even with successful throm-
bolysis, patients older than 75 years in GUSTO-I had
more left ventricular (LV) dysfunction and greater mor-
tality than those younger than age 75.130 Lesser use of
thrombolytic therapy at advanced age is due, in part, to
the later arrival at hospital of elderly patients.111,131,132

Even in elderly patients known to have CHD, delay in
accessing medical care was substantially greater than at
younger age.133 Elderly female patients and those with

Table 39.2. Atypical manifestations: acute myocardial infarc-
tion (MI) in elderly patients.

Presentation
Painless infarction more common
Acute symptoms

Dyspnea
Exacerbation of heart failure
Pulmonary edema
Syncope
Stroke
Vertigo
Acute confusion
Palpitations
Peripheral arterial emboli
Nausea and vomiting
Acute renal failure

Subtle manifestations
Altered mentation
Excessive weakness or fatigue
Changes in eating pattern
Changes in other usual behaviors

Common precipitating factors
Hypovolemia
Blood loss
Infection
Hypotension



diabetes were treated later in the GUSTO-I trial, adding
to their already substantial risk.134 Since 1990, however,
data suggest increased use of thrombolytic therapy for
elderly patients, particularly elderly women.135 Robust
data are lacking for patients older than 75 years of age136

because these patients typically have been excluded from
earlier studies of these interventions.

Caution is warranted regarding coronary thrombolysis
beyond age 75. An observational study derived from the
Medicare database suggested significant survival dis-
advantage, without benefit in any clinical subgroup.137

Clearly randomized trial data are needed, given the 
limitations of observational studies.138 In particular, the
contribution of higher-dose, nonweight-based heparin
therapy to bleeding risk at elderly age was not ascer-
tained. In GUSTO V, thrombolysis with half-dose
reteplase plus abciximab (a IIb/IIIa platelet glycoprotein
inhibitor) was associated with increased intracranial
bleeding beyond age 75.139

In the Cooperative Cardiovascular Project, primary
percutaneous transthoracic coronary angioplasty
(PTCA) was associated with modestly lower short- and
long-term mortality rates than coronary thrombolysis;140

there was a 16% reduction in 30-day mortality risk.
Among the 80 patients older than age 80 in GUSTO-
IIB,141 there was no 30-day mortality difference between
coronary thrombolysis and acute angioplasty, with high
mortality rates in both groups. Acute coronary angio-
plasty (PTCA) should also be considered for elderly
patients for whom coronary thrombolysis is contraindi-
cated; up to a 90% procedural success rate was described
for patients age 70 years and older,142 with favorable out-
comes also described in octogenarians.143 Risk of cerebral
hemorrhage is dramatically less with acute PTCA than
with coronary thrombolysis in elderly patients.

In-hospital mortality is greater in patients older 
than 70 years of age; the 30% to 40% mortality is about
twice that of younger patients. Complications including
hypotension and cardiogenic shock, atrioventricular
block, atrial arrhythmias, heart failure, pulmonary edema,
and cardiac rupture occur with increased frequency in
elderly patients. In the SHOCK trial, emergency revas-
cularization did not benefit patients with MI and cardio-
genic shock older than age 75.144 Cardiac rupture during
the first week after MI occurs, particularly in elderly
women with hypertension. In one series, MI mortality
was doubled with the occurrence of atrial fibrillation.
Right ventricular infarction substantially increases 
hospital mortality.145 Severe mitral regurgitation due to
papillary muscle infarction and cardiac rupture of either
the ventricular septum or a papillary muscle usually are
heralded by recurrent chest pain, pulmonary edema,
and/or cardiogenic shock. Use of intraaortic balloon
counterpulsation enables survival until cardiac catheteri-
zation and surgical repair can be performed. In patients

with these surgically correctable lesions, favorable
responses to surgical intervention have been described.146

Despite the high operative mortality, survivors have a 
satisfactory long-term outcome. Not surprisingly, elderly
patients often have a more protracted hospital stay 
for MI.

Although survival of elderly patients improved 
substantially from 1987 to 1990, particularly for those
younger than 85 years, the decline in CHD mortality has
been less prominent in elderly than in younger patients.
Concomitant changes included the increased use of acute
pharmacologic and invasive interventions to limit infarct
size and revascularize myocardium.147,148 In one study,149

hospital complications and 30-day and 1-year mortality
rates declined approximately 30% in patients aged 75
and older, with the most marked benefit in reperfused
patients. Major differences still persist in the application
of beneficial therapies to patients older than 75 versus
younger than 55: 5% versus 39% thrombolytic therapy,
7% versus 29% PTCA, 5% versus 11% CABG, and 
57% versus 82% aspirin use.111,150,151 Early beta-blocker
therapy was not used for 51% of elderly patients hospi-
talized for acute MI in the Cooperative Cardiovascular
Project,152 although this therapy was associated with a
19% reduction in mortality risk across all age groups 
in the Medicare cohort. Posthospital mortality is also
increased following MI, due to the increased severity of
infarction, often superimposed on prior infarction; this
also accounts for the increased residual invalidism and
increase in late deaths at elderly age.

In the early years of acute coronary care, elderly
patients were arbitrarily excluded from coronary or
intensive care facilities on the basis of age alone.
However, elderly patients benefit equally from intensive
coronary care, ECG monitoring, and arrhythmia preven-
tion and reversion. In particular, they have an equally
favorable response to defibrillation as younger patients.
The increased occurrence of heart failure at elderly age
and other complications of infarction and frequent 
complicating illnesses warrant meticulous surveillance.
Elderly patients with heart failure more often require
monitoring of cardiac output and intracardiac pressures
through a pulmonary artery catheter to guide therapy.
Other problems encountered more frequently in the
elderly patient with MI include difficulty with urination,
particularly in men with prostatic enlargement who
receive diuretic therapy; constipation and a variety of
nonspecific gastrointestinal symptoms; and the precipita-
tion of glaucoma, urinary retention, or confusion when
atropine is used to reverse sinus bradycardia. The early
mortality of elderly patients after MI has been reduced
from an estimated 43% to 79% to as low as 25% to 27%
with coronary care unit management; this difference
probably is related to increased intensity of coronary care
unit therapy.153
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Drug management of acute MI is comparable with that
of a younger population. There is an increased propen-
sity to adverse effects from narcotic analgesic medica-
tions; half the dosage usual for younger individuals is
recommended. In general, adverse responses to drug
therapy are more likely to occur and can be exacerbated
by coexisting medical illnesses and related multiple-drug
therapy. All drugs should be introduced at lower doses
than in younger patients, with gradual dosage increases
as tolerated. Intravenous administration of beta-blocking
drugs in acute MI improved survival only in older
patients,154–158 although data are not available for patients
older than 75 years. Long-term oral beta-blocking drugs
provide equal or greater long-term survival benefit and
reduction of reinfarction after MI in elderly as in younger
patients,159 particularly for patients with anterior MI, with
data available to age 75 years.155,160,161 Contemporary data
suggest underutilization of beta-blocking drugs in elderly
patients after acute MI,162 with only 21% of eligible
patients receiving this therapy163 in one study and 50% in
another.164 Beta-blocker use was associated with a 43%
decreased mortality rate and 22% decreased rehospi-
talizations in a Medicare cohort, with benefit also evident
in patients older than age 75.

Diltiazem and verapamil appear to provide com-
parable benefits in younger and older patients with non-
Q-wave MI and preserved ventricular function, although
calcium channel-blocking drugs have not improved 
survival and may worsen outcome in patients with ven-
tricular dysfunction.165 However, most studies of calcium
channel-blocking drugs in patients with non-Q-wave MI
did not provide aged-based analysis, despite inclusion of
elderly patients.

Comparable reduction in mortality occurred in
patients with MI older and younger than 70 years treated
with aspirin during acute MI in the international study 
of infarct survival (ISIS-2) trial.166 Virtually no patients
older than 75 years were enrolled in other clinical trials
of aspirin use. Of concern is that about one-third of
elderly patients with acute MI without contraindications
to aspirin use failed to receive aspirin during the first 2
days of MI hospitalization.167 Aspirin use was associated
with a 22% decrease in 30-day mortality risk in 
this Medicare population. Aspirin was not prescribed 
at discharge to 24% of eligible elderly patients in the
Cooperative Cardiovascular Project.168

Angiotensin-converting enzyme (ACE) inhibitors
likely provide comparable benefit in elderly and younger
patients, particularly those with large infarctions and 
ventricular dysfunction. ACE inhibitor therapy in pa-
tients with a decreased ejection fraction following MI
decreased fatal and nonfatal cardiovascular events,
including the development of heart failure and recurrent
infarction; relative risk reduction was greater for the 35%
of patients older than 65 years.49 Elderly patients in the

GISSI-3 trial also had decreased mortality and severe
ventricular dysfunction associated with ACE inhibitor
therapy.169

Long-term warfarin anticoagulation after acute MI
reduced reinfarction in elderly patients in the Sixty-Plus
Reinfarction Trial, without significant deleterious bleed-
ing risk. The Warfarin Re-Infarction Study170 showed 
survival, reinfarction, and cerebrovascular benefits in
patients up to age 75 randomized to warfarin, although 
a post hoc analysis showed attenuated benefit with
increasing age.171

Data from the Cardiac Arrhythmia Suppression Trial
(CAST) discourage use of antiarrhythmic drugs for MI
survivors of all ages without symptomatic arrhythmia,
even those with complex ventricular arrhythmia, owing
to increased mortality risk from drug proarrhythmic
effects.172 In CAST, ambulatory ECG data showed that
age was an important independent predictor of ventricu-
lar ectopy in postinfarction patients.173

Nitrate drug use requires attention to orthostatic
hypotension because of diminished baroreceptor respon-
siveness; elderly patients must be cautioned to sit when
taking sublingual nitroglycerin for relief of angina.

Among eligible patients recently hospitalized for MI,
lipid-lowering drugs were used by only one-third. Age
greater than 74 years was independently related to lack
of lipid-lowering drug use.174

A substantial number of elderly patients have an
essentially uncomplicated MI with an excellent progno-
sis for recovery and rehabilitation. They are ideal candi-
dates for early ambulation to prevent the deleterious
effects of prolonged immobilization. Education and
counseling are important components of care. At dis-
charge, there should be a careful review of medications,
with written recommendations for diet, activity, and 
coronary risk reduction.

Predischarge exercise testing appears safe for appro-
priately selected elderly patients who remain asympto-
matic and offers prognostic data comparable to that
reported for younger patients.175 Inability to undergo
exercise testing 1 month after MI is a marker of unfa-
vorable prognosis.176 As is the case in younger patients,
the lower the exercise intensity at which ischemic ST
segment abnormalities appear, the greater their severity,
and the longer their persistence after cessation of exer-
cise, the greater the risk. Failure of SBP to increase with
exercise or exercise-induced hypotension also indicates a
high-risk status. Evidence of residual ischemia at exercise
testing, with and without radionuclide studies, or with
dipyridamole-thallium imaging in elderly patients with
non-Q-wave MI is associated with an increased risk of
mortality and warrants consideration for invasive inter-
vention.177,178 Elderly patients with non-Q-wave MI have
greater mortality risk in the year after hospital discharge
than do patients with Q-wave MI; aggressive diagnostic



and therapeutic interventions may be of particular
benefit in these patients.179 (See p. 530 for coronary risk
reduction.)

Lack of emotional support independently predicts
mortality risk after MI.180 Although many male coronary
patients 80 years and older have a spouse for social
support and to assist as a caregiver, women with CHD of
comparable age often have no such companion and may
forfeit their independent lifestyle.

Exercise test data can be used to recommend the inten-
sity of physical activity that can be performed with safety
following discharge from the hospital. Many elderly
patients can exercise safely without supervision; predis-
charge exercise testing can identify the high-risk subset
of patients for whom initially supervised exercise is
appropriate. Exercise test results can also guide recom-
mendations for return to preinfarction physical activities,
including resumption of remunerative work when appro-
priate. Many physicians underestimate the habitual 
physical activity level of their older cardiac patients and
inappropriately recommend restriction of physical 
activity.181 Excessive immobilization is associated with
detrimental physical and psychologic consequences. In
contrast, many elderly individuals decrease their activity
levels because any submaximal task is perceived as
requiring increased work; this is because of the increase
in relative energy cost caused by the lessened aerobic
capacity that occurs with aging. Even with usual daily
activities, there is a greater increase in heart rate in
elderly people. Additionally, combinations of muscu-
loskeletal instability, emotional problems (particularly
depression), and often inappropriate admonitions from
family members and friends further decrease activity
levels.

Rehabilitative exercise training can limit the high risk
of disability of elderly patients after a coronary event181

and encourage coronary risk reduction.182 The goal of
rehabilitation is restoration, maintenance, and exten-
sion of a reasonably independent and active lifestyle.
Although an increasing percentage of elderly patients
after MI or myocardial revascularization procedures are
currently enrolled in supervised exercise rehabilitation
programs or prescribed an independent exercise regimen
by their physicians, elderly patients (particularly elderly
women) are less likely to be referred than younger
patients.63 Comparable improvements in physical work
capacity and in endurance occur in elderly as in younger
men and women, and appropriate exercise entails no
greater risk.63,183,184 Walking is an ideal exercise regimen
after discharge from the hospital, with gradual increases
in the pace and distance of walking. Because the energy
expenditure of walking often entails a significant 
proportion of the aerobic capacity of elderly patients,
walking even as slowly as 3.5 miles per hour is an excel-
lent physical conditioning stimulus. The major physio-

logic effect is a decrease in the heart rate response to
submaximal work. Additional benefits of exercise train-
ing include improved neuromuscular coordination, joint
mobility, coordination, and flexibility, and the potential to
limit bone demineralization. Exercise testing for exercise
prescription is recommended before embarking on a
more intensive physical activity regimen. High-impact
aerobic activities are inappropriate at elderly age as they
are associated with an increase in musculoskeletal 
complications.185

Myocardial Revascularization

Elderly patients with chronic angina unresponsive or
poorly responsive to medical management, or those with
persisting chest pain following MI, are candidates for
coronary arteriography to assess their suitability for
myocardial revascularization. Older patients with evi-
dence of myocardial ischemia at low work loads at exer-
cise testing also constitute a high-risk group for early
recurrent coronary events and should be evaluated for
myocardial revascularization. Because a high percentage
of posthospital deaths in very elderly patients are either
sudden or due to recurrent MI, risk stratification testing
should routinely be considered for patients older than 75
years as at ages 65 to 75150 to identify the subset for whom
myocardial revascularization is appropriate.

Elderly patients are more likely to have multivessel
coronary disease and left main coronary stenosis, and
coronary lesions are more likely to be diffuse and calci-
fied. It is thus not surprising that elderly patients under-
going CABG are more likely to have unstable angina,
prior MI, and New York Heart Association class IV heart
disease than younger patients. Elderly patients are also
characterized by a higher percentage of women and a
greater likelihood of comorbid conditions including 
diabetes, hypertension, heart failure, renal insufficiency,
and PVD.

Older age patients now constitute more than half the
population undergoing cardiac catheterization, PTCA,
and CABG surgery.100 CABG surgery in patients 80 years
and older increased 67% between 1987 and 1990,186

providing a Medicare database of almost 25,000 such
patients; in recent years, mortality rates for elderly
patients undergoing revascularization procedures
decreased in this Medicare database. In nonrandomized
but comparable elderly patients older than 70 years
undergoing myocardial revascularization procedures,
there was substantially less hospital mortality, stroke, and
MI with PTCA than with CABG; in the ensuing 5 years,
however, PTCA patients required more repeat proce-
dures, but 5-year mortality was comparable for PTCA
and CABG patients, about 30%.187 Elderly patients (≥70
years) with unstable angina at high risk for CABG who
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were treated successfully with PTCA had long-term mor-
tality comparable to that of age-matched subjects without
diagnosed CHD.188

Recent series have described outcomes of CABG
surgery in selected octogenarians and nonagenarians,
usually with highly symptomatic and unstable coronary
disease, who were unresponsive or poorly responsive to
medical management.189–192 In addition to the more likely
left main and triple-vessel coronary disease, often with
ventricular dysfunction, and substantial comorbidity in
elderly patients, older age is an independent risk factor
for morbidity and mortality from CABG, with elderly
women at highest risk.193 A recent report describes a 10%
hospital mortality rate in octogenarians, with diabetes
and ventricular dysfunction adversely affecting out-
come.189 Despite the initial high risk and significant 
hospital expenses, survivors were pain-free, often with
restored performance status, and with 5-year survival
rates comparable to that of the general octogenarian 
population in the United States.186 Evaluation of elderly
patients with diabetes in the CASS Registry194 showed
surgical benefits comparable to those in nondiabetic
elderly patients, a 44% reduction in mortality compared
with medical therapy. As in younger populations, use of
at least one internal mammary artery graft improved
symptoms and event-free survival in patients 70 years and
older.195 The symptomatic improvement and favorable
late sustained improvement and quality of life among
elderly survivors of CABG suggest that an optimistic
approach to the management of symptomatic elderly
patients with advanced obstructive CHD is reasonable,196

even for selected octogenarians and nonagenarians.190,191

Patients older than 70 years of age sustain a higher
operative mortality from elective CABG than do
younger individuals, as well as higher rates of postopera-
tive cardiac and noncardiac complications, which occur in
as many as 30% to 50%. These complications include
greater need for prolonged ventilatory support for respi-
ratory failure; for implanted pacemakers; for inotropic
support and use of the intra-aortic balloon pump; greater
reoperation for bleeding; stroke; delirium; renal failure;
perioperative infarction; and sepsis. Complications are
most frequent in elderly women.197 Atherosclerotic
emboli from aortic atheromatous disease contribute
importantly to complications; intraoperative trans-
esophageal echocardiography can identify protruding
atheromas that require modification of aortic manipula-
tion.198 Increased age predisposes to impaired cognition
after cardiac surgery unrelated to changes in cerebral
blood flow autoregulation.199 Elderly patients can be
anticipated to have a longer hospital stay following
CABG, with more time spent in an intensive care
setting.189 Emergency CABG in elderly patients entails 
a substantially increased mortality risk, 14.9% versus
3.6% for elective surgery in one series.200

In elderly patients with preserved ventricular function
and without major associated medical problems, 5-year
survival following successful CABG approximates 90%.
In the CASS, 81% of elderly patients were free of recur-
rent angina, MI, requirement for repeat CABG surgery,
or death at 1 year, and 40% were free of such events at
5 years. These results were comparable to those in
patients younger than age 65. High-risk patients older
than age 65 years in the CASS201 had better survival and
freedom from chest pain with surgical management than
with medical management. Nevertheless, operative 
morbidity and mortality is greater, hospitalization is more
protracted, and overall survival is less than that for
younger patients.202 However, because elective CABG in
patients older than 75 years resulted in an operative mor-
tality of 3.6% in one series versus 14.9% mortality for
urgent or emergency CABG surgery,200 early evaluation
and referral for elective revascularization of symptomatic
elderly patients may avert the excess mortality of emer-
gency revascularization. In a study comparing CABG in
patients older and younger than 75 years, actuarial 5-year
cardiac event-free survival rates were comparable.203 As
myocardial revascularization procedures are increasingly
undertaken in highly symptomatic octogenarians and
nonagenarians, the outcomes appropriate for assessment
include restoration of comfort, self-sufficiency, and im-
proved functional status, that is, meaningful long-term
survival.204 Early ambulation and gradually progressive
physical activity after CABG can help limit complica-
tions and improve the functional status at discharge from
the hospital.

Although direct comparison of the results of PTCA
with those of CABG is not available, because of the
increased risk of CABG at elderly age and because
catheter-based interventions often are better tolerated
than surgery, there has been increased application of
PTCA to elderly patients. There is an equal or greater
increase in PTCA application among elderly women than
elderly men. However, often the coronary anatomy is
unsuitable for transcatheter revascularization. The 
incidence of left main coronary artery disease has been
estimated to be 13% to 35% in different series. Recent
reports of PTCA at elderly age documented angiographic
success rates of 80% to 90%, even with multivessel PICA,
without excess occurrence of procedural complications
and with functional improvement and patency rates 
comparable to those at younger age.205–207

If complete revascularization is achieved, freedom
from recurrent angina and cardiac death is comparable
to that in younger patients.208 Incomplete revasculariza-
tion is associated with poorer long-term survival.209 In the
Mayo Clinic experience, despite improved technical
success and decreased short-term PTCA complication
rates, event-free survival rates continued to be influenced
by baseline characteristics.210 Restenosis rates, even



among octogenarians, are comparable to those in
younger patients.211

Age remains an important predictor for procedural
mortality and late survival in PTCA, particularly for
patients older than 80 years.206,212 However, almost three-
fourths of elderly survivors of PTCA do not require
CABG surgery and remain free of MI at 4 to 5 years.
Compared with patients 65 to 74 years, patients older
than 75 years were more symptomatic, more likely to
have heart failure, and more likely to require multivessel
PICA.213 The increased incidence of vascular site compli-
cations reflects the high prevalence of PVD. Despite a
high rate of procedural success, PTCA in patients older
than 90 years involved a high rate of inhospital compli-
cations and limited clinical benefit.214

Limited data from elderly patients with high-risk lesion
morphology at coronary arteriography suggest that coro-
nary angioplasty using new devices and stenting may be
a therapeutic alternative.215 Substantial changes in both
surgical and transcatheter revascularization techniques
mandate comparison of these contemporary approaches
in the elderly population.

Systemic Arterial Hypertension and
Cardiovascular Risk

Hypertension is highly prevalent at elderly age, occurring
in more than half of the U.S. population older than 65
years.216 Hypertension and its consequences comprise the
major reason for which patients in the United States
consult their physicians. In most populations, systolic
blood pressure (SBP) increases into the eighth and 
ninth decades, whereas diastolic blood pressure (DBP)
levels off in the fifties and sixties; thus, isolated systolic
hypertension (ISH) is prominent in geriatric popula-
tions.217 Both reduced arterial compliance and increased
cardiac output appear to contribute to ISH at elderly
age.218 Pulse pressure widens in old age as a result of 
a continued increase in SBP and a decrease in DBP.
Low DBP, particularly in association with a wide pulse 
pressure, appears to reflect widespread atherosclerosis 
at elderly age.219 The age-related increase in SBP is not
invariable and is infrequent in most nonindustrialized
societies. Lower rates of hypertension are described in
physically active elderly women, with blood pressure
progressively lower at higher levels of activity.220 The
World Health Organization (WHO) definition of hy-
pertension is a blood pressure in excess of 160/95mmHg.
Isolated systolic hypertension is defined as a SBP in
excess of 150mmHg with a DBP below 90mmHg, and
accounts for approximately two-thirds of hypertension 
in persons older than 65 years. In the United States,
approximately one-third of elderly women and one-fifth 
of elderly men have ISH. Either ISH or combined sys-

tolic and diastolic hypertension occurs in 63% of whites
and more than 75% of blacks older than 65 years.216

Major elevation in DBP in excess of 110mmHg is three
times as common in elderly black patients as in elderly
white patients. Hypertension remains a powerful predic-
tor of cardiovascular mortality at all ages; even border-
line systolic or diastolic hypertension doubles the risk 
of cardiovascular events at elderly age. Although the
increase in risk is related to the severity of hypertension,
systolic hypertension is more closely correlated with car-
diovascular and cerebrovascular morbidity and mortality
at elderly age than is diastolic hypertension.221,222 Systolic
blood pressure, determined by ambulatory blood pres-
sure monitoring, significantly predicted cardiovascular
risk over and above conventional blood pressure moni-
toring in the Systolic Hypertension in Europe trial.223

Development of left ventricular hypertrophy (LVH),
a potent independent risk factor for cardiovascular 
mortality, is highly correlated with systolic hypertension.
In the Framingham Heart Study, even borderline ISH at
elderly age was associated with increased LV wall thick-
ness and impaired diastolic filling.224 Antihypertensive
agents that can effect regression of LVH may contribute
to decreasing cardiovascular complications. Elevated
SBP, which increases ventricular afterload and myocar-
dial oxygen demand, may depress cardiac function, par-
ticularly with coincident CHD. Blood pressure should 
be measured annually even in previously normotensive
elderly persons. Because blood pressure measurements
are highly variable at elderly age, two or three baseline
readings on separate occasions are recommended before
treatment is initiated.225

Hypertension contributes importantly to accelerated
CHD, heart failure, cerebrovascular accident, renal
failure, aortic dissection, and aortic aneurysm rupture in
the elderly, as well as in younger populations. Although
only 20% of patients in the Veterans Administration
Cooperative Study on Antihypertensive Agents were
older than 60 years, half of all morbidity, heart failure, and
stroke occurred in this age group.226 Control of hyper-
tension decreases the risk of complications: cardiovascu-
lar death, fatal MI, heart failure, and stroke in elderly
patients.216,227 Control of isolated systolic hypertension 
in the Systolic Hypertension in the Elderly Program
(SHEP)228 using low-dose chorthalidone as initial
therapy, with low-dose beta blockade added as needed,
reduced stroke by 36% and fatal and nonfatal cardiovas-
cular events by 32%, the latter largely due to decreased
fatal MI. Occurrence of heart failure was reduced
approximately 50%, particularly among patients with
prior MI,229 with comparable benefits in patients with and
without baseline ECG abnormalities and with or without
noninsulin-treated diabetes.230 In the SHEP cohort,
depression was associated with a significant substantial
increase in risk of death and stroke or MI.231 In the
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Swedish Trial in Old Patients with Hypertension-2
(STOP-2) study,232 outcomes were comparable with con-
ventional drugs (beta blockers and diuretics) and the
newer ACE inhibitors and calcium channel-blocking
drugs. However, elderly patients receiving ACE inhibitor
compared with calcium channel-blocking drugs had
fewer MIs and less heart failure.

Particularly in elderly patients with mild hypertension,
nonpharmacologic approaches including reduction of
sodium intake, weight reduction, moderation of alcohol
consumption, and regular modest-intensity physical
activity225 should be initially considered. In the random-
ized Trial of Nonpharmacologic Intervention in the
Elderly (TONE), the best results were associated with
combined sodium restriction and weight loss.233 Elderly
patients should be cautioned that nonsteroidal anti-
inflammatory drugs can decrease the efficacy of anti-
hypertensive drug treatment.234

Based on results of major randomized clinical trials
that enrolled elderly patients,217,235 comparable or greater
benefit of pharmacotherapy to that at younger age was
documented, at least to age 80 years. The European
Working Party on Hypertension in the Elderly
(EWPHE) trial,222 in which 70% of patients were women,
showed a favorable effect of antihypertensive therapy on
cardiac mortality, fatal MI, heart failure, and overall car-
diovascular mortality. In these clinical trials, there were
no increased rates of therapy discontinuation resulting
from adverse effects in elderly patients, and study med-
ication adherence was comparable to younger patients.
In one study, calcium antagonist drugs, compared with
beta-blockers, increased the risk of gastrointestinal 
hemorrhage in hypertensive patients over age 67.236

Meta-analysis of antihypertensive therapy trials involv-
ing more than 15,000 patients older than 60 years showed
comparable reduction in stroke risk and cardiac morbid-
ity as in younger patients.237

Goal blood pressure should be 140/90mmHg, with
avoidance of postural hypotension and maintenance of
renal function; this should be accomplished without
adverse symptomatic side effects and at reasonable 
cost. Goal blood pressure of less than 130/85 is a cost-
effective intervention in elderly diabetic hypertensive
patients.238 Initiation of drug therapy should involve half
the usual adult dose, with gradual increments in drug
dosage. However, few elderly patients achieve goal blood
pressure levels with monotherapy; low doses of two drugs
are often necessary. Because of impaired baroreflex
control of blood pressure at elderly ages, blood pressure
should be checked in the sitting and standing positions
when therapy is instituted. The drugs chosen, in addition
to lowering blood pressure, should be those that effect
regression of left ventricular hypertrophy. Hypertension
and its therapy are discussed in more detail in Chapter
40.

Valvular Heart Disease,
Congenital Heart Disease, Infective
Endocarditis, and Nonvalvular
Cardiovascular Infections

Aortic Stenosis

Hemodynamically significant symptomatic calcific aortic
stenosis is the most frequent valvular heart disease that
requires surgical correction in elderly patients.239 One in
four patients who undergo aortic valve replacement are
70 years or older. Although more common in men in
younger age groups, calcific aortic stenosis predominates
in women after age 80. Frequent underdiagnosis of
hemodynamically significant aortic stenosis is of concern
because correct diagnosis and valve replacement surgery
are associated with a favorable long-term prognosis, that
is, improved symptoms and survival.

Aortic stenosis in elderly patients is typically caused 
by calcification of a tricuspid aortic valve; 90% of aortic
valves in elderly patients with calcific aortic stenosis 
are tricuspid.

Symptomatic hemodynamically important aortic
valvular stenosis is characterized by the same presenta-
tions in the elderly as in a younger population: angina
pectoris, exertional dizziness or syncope, and dyspnea or
heart failure; however, these symptoms are often misin-
terpreted as being caused by other cardiac problems, such
as CHD, or by neurologic disease when the presentation
is with syncope.240 Significant aortic stenosis is one of the
most common anatomic causes of syncope at elderly age.
Symptoms are less often activity precipitated than in
younger patients because a relatively sedentary lifestyle
more frequently occurs with aging. Progression of the
severity and symptoms of aortic stenosis at elderly age is
characteristic and often rapid. Aortic valve replacement
is indicated, in that fewer than 50% of patients with
hemodynamically significant symptomatic calcific aortic
stenosis survive for more than 5 years after symptom
onset; sudden death is common.241 Differentiation is
required from the benign, but pervasive, short early-
peaking basal systolic murmur of aortic sclerosis, present
in one-half to one-third of elderly patients.

The classic slow-rising small-volume carotid pulse of a
younger patient with aortic stenosis, occasionally associ-
ated with a thrill, may be masked by sclerosis and
decreased elasticity of the carotid vessels in an elderly
patient; these may also mask the usual narrow pulse pres-
sure. The carotid bruit may be erroneously attributed to
primary vascular disease. Systemic arterial hypertension,
rarely seen in younger individuals with severe aortic
stenosis, is not uncommon in elderly persons because of
vascular stiffening. The late-peaking, harsh basal systolic
murmur that radiates into the neck often has high-



frequency components that are heard along the lower left
sternal border and toward the cardiac apex throughout
most of systole, mimicking the murmur of mitral regur-
gitation. The apical systolic murmur of associated mitral
annular calcification may further complicate recognition.
Hyperexpansion of the lungs and dorsal kyphosis may
limit the palpatory evidence of the forceful sustained
apex impulse of left ventricular hypertrophy and, at
times, the basal systolic thrill; the harsh basal systolic
murmur may become softer and the thrill no longer pal-
pable as the cardiac output lessens. Lack of commissural
fusion of the calcified aortic valve in elderly persons
further mutes the harsh characteristics of the murmur
and also explains the absence of an ejection sound. S2 is
soft with occasional reversal of splitting, and an S4 is
prominent when sinus rhythm is present. Atrial fibrilla-
tion rarely occurs in younger patients with aortic steno-
sis, but often precipitates heart failure in elderly patients,
due to a loss of the atrial contribution to ventricular
filling in a poorly compliant ventricle in combination with
the lessened ventricular filling resulting from the rapid
heart rate. Atrial fibrillation may be present in as many
as one-fourth of elderly patients with severe aortic valvu-
lar stenosis. There is frequently a coexisting basal early
diastolic decrescendo murmur of aortic regurgitation,
but aortic regurgitation of hemodynamic significance is
unusual.

The ECG has characteristic changes of left ventricular
hypertrophy, although concomitant emphysema may
mask the increased voltage. The heart size on chest 
radiograph is usually normal; aortic valvular calcification
may be evident and can be confirmed by echocardiog-
raphy. Critical aortic stenosis virtually never occurs in 
the absence of echocardiographically detectable calcium
deposition. An increased left ventricular wall thickness 
is evident in most patients.

Echocardiography with Doppler studies can noninva-
sively assess the severity of aortic valvular obstruction.
The aortic valvular pressure gradient at Doppler echocar-
diography correlates reasonably with the aortic valve
area at cardiac catheterization. Hemodynamically severe
aortic stenosis as evaluated by Doppler echocardiogra-
phy in the Helsinki Aging Study242 markedly increased 4-
year mortality risk. Cardiac catheterization and coronary
arteriography are warranted, nonetheless, because co-
existent coronary disease is frequent243 and concomitant
myocardial revascularization may be required if aortic
valve replacement is undertaken.244 Exercise testing is
hazardous if critical aortic stenosis is suspected because
syncope and sudden death have been precipitated.

Aortic valve replacement for symptomatic critical
aortic stenosis is indicated at virtually all ages in other-
wise functional elderly patients244 because of their exces-
sive mortality after the onset of angina pectoris, heart
failure, or syncope. Asymptomatic elderly patients with

reasonable exercise tolerance with severe aortic stenosis
do not warrant surgery; sudden death is very rare without
antecedent symptoms.245 Symptomatic geriatric patients
with severe aortic stenosis have mortality rates as high as
50% in the first year.246 Although angina and heart failure
symptoms may respond to medical management, clinical
deterioration is frequent, leading to urgent surgery with
its increased operative mortality. Aortic valve replace-
ment can be performed at an acceptable risk, even in
octogenarians and in patients with class III and class IV
disease,247 because left ventricular function is often well
preserved even after the onset of heart failure. CHD,
prior MI, heart failure, and atrial fibrillation all increase
surgical risk.248 Aortic valve replacement dramatically
improves survival, hemodynamic status, and the patient’s
quality of life. However, neurologic complications are
more common than at younger age. In one series,
actuarial survival at 1, 3, and 5 years was 90.8%, 84.2%,
and 76.0%, respectively, although concomitant surgical
procedures increased the operative risk.249 In another
series, perioperative mortality was 2.5% in patients below
70 years, 7.3% in those beyond 70 years, and 12.5% in
those older than 80 years; among patients older than age
70, 1-year survival was 83%, and 5-year survival 52%.250

There was a favorable 10-year postoperative survival
with maintenance of functional status. About 10% of
patients will require permanent pacemaker implantation
for perioperative heart block.

Comparison of valve replacement for aortic stenosis in
another series among patients older and younger than 75
years showed a surgical mortality of 12.4% versus 6.6%
in the two groups.251 In another report of aortic valve
replacement in octogenarians where half had concomi-
tant CABG surgery, operative mortality was 9.8%.252 In
a more recent series,253 isolated aortic valve replacement
beyond age 70 entailed a perioperative mortality of 
4.3%, which increased to 10% with concomitant CABG
surgery. Of equal importance to survival is the resultant
functional status and life quality. Among an octogenarian
group with 69% of patients class III or IV preoperatively,
81% were class I or II at follow-up.254 Formal quality of
life assessment in patients 70 to 89 years after aortic valve
replacement showed comparable scores to age-matched
population norms in most domains.255 Bioprosthetic
rather than mechanical valves are often chosen for very
elderly patients to avoid problems of anticoagulation and
because these valves deteriorate more slowly in elderly
patients.256 Concurrent CABG surgery decreased early
mortality in elderly patients with significant associated
CHD.244

Aortic balloon valvotomy is rarely undertaken 
because of the high rates of restenosis and of posthospital
mortality, but it may offer limited palliation for highly
symptomatic elderly patients who are not candidates for
valve replacement.257–259 Despite modest decreases in
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peak pressure gradient and increases in valve area, hos-
pital mortality was 4% to 9%, one-fourth of patients 
had died by 6 months, and their event-free 1-year survival
was 43%.258 Balloon valvotomy may be used to improve
the status of elderly patients with severe aortic stenosis
and heart failure, increasing the likelihood of subsequent
successful valve replacement.260

Aortic Regurgitation

Aortic regurgitation, caused by myxomatous or other
valvular degeneration, congenital bicuspid aortic valve,
rheumatic heart disease, infective endocarditis, rheuma-
toid disease, aortic dissection, trauma, syphilis, systemic
arterial hypertension, and a number of other disorders, is
the most common cause of a diastolic murmur at old age
and can usually be diagnosed by clinical examination.
Echocardiography and Doppler studies can help to assess
the hemodynamic severity.

Aortic regurgitation is typically managed medically
with dietary sodium restriction, diuretics, vasodilator
drugs, and digitalis to control cardiac failure. Nifedipine
therapy in asymptomatic patients with severe aortic
regurgitation and normal left ventricular function may
avert or delay the need for valve replacement.261 Exercise
tolerance, as in younger patients, is often preserved even
with advanced disease. Decrease in left ventricular con-
tractility (ejection fraction below 50%–55%) or progres-
sive increase in ventricular volumes (end-systolic volume
greater than 55%) warrant valve replacement; surgical
mortality is excessive once clinical heart failure super-
venes.245 The results of aortic valve replacement for aortic
regurgitation are less satisfactory than for aortic stenosis,
at least in part because of the frequently severe ventric-
ular dysfunction.

Acute aortic regurgitation, as may occur with trauma
or infective endocarditis, typically presents with acute
pulmonary edema and requires urgent valve replace-
ment. Patients may be misdiagnosed as having MI. The
diagnosis is often overlooked because of the lack of the
characteristic wide pulse pressure and cardiac enlarge-
ment and the brief or inaudible murmur due to over-
whelming cardiac failure. Diagnosis is often made by
echocardiography.

Mitral Regurgitation

Mitral regurgitation is more common than mitral steno-
sis at elderly age. Common causes of mitral regurgitation
in elderly patients include rheumatic heart disease, myxo-
matous mitral leaflet degeneration, mitral valve pro-
lapse, mitral annular calcification, and papillary muscle
dysfunction or chordal rupture, secondary to CHD.
Mitral annular calcification is more frequent in women
than men and can often be diagnosed by the character-

istic C-shaped roentgenographic calcification or at
echocardiography. Myxomatous degeneration of the
mitral valve may cause mitral valve prolapse. Many
elderly patients with chronic mitral regurgitation and
sinus rhythm are asymptomatic, with the onset of atrial
fibrillation precipitating hemodynamic decompensation.
The diagnosis of mitral regurgitation usually can be made
by clinical examination, but echocardiographic examina-
tion often suggests the cause. Medical therapy is usually
appropriate unless mitral regurgitation is of major hemo-
dynamic importance; Doppler echocardiography may
help to quantify the severity of the mitral regurgitation.
Assessment of exercise capacity and noninvasive 
documentation of left ventricular systolic function can
identify symptomatic patients for whom cardiac catheter-
ization is appropriate to assess suitability for operative
intervention. Outcomes are improved with operation
before deterioration of ventricular function.262

The prevalence of mitral valve prolapse in elderly
patients is not well established. Mitral valve prolapse may
be asymptomatic in some elderly patients and be diag-
nosed only by the classic auscultatory findings. In others,
however, disabling chest pain occurs.263 Because of the
frequently associated nonspecific repolarization abnor-
malities on the electrocardiogram, an erroneous diagno-
sis of angina pectoris may be made. Palpitations should
suggest an associated arrhythmia. In contrast to younger
patients, mitral valve prolapse in elderly patients, par-
ticularly elderly men, may result in severe mitral regur-
gitation and symptomatic heart failure. There may be
complicating infective endocarditis or ruptured chordae
tendineae; again, in contrast to the female predominance
in the younger population, heart failure secondary to
mitral valve prolapse predominates in elderly men.

Mitral valve replacement in elderly patients is less 
satisfactory than aortic valve replacement,264 with a sur-
gical mortality rate of 10% to 14%. This difference is due
in part to urgent or emergency surgery as with MI-related
severe acute mitral regurgitation, prior limited attention
to papillary muscle preservation, and almost uniform
associated left ventricular dysfunction. Papillary muscle
integrity seems especially important in elderly patients 
to prevent progressive ventricular failure.

Mitral regurgitation secondary to myocardial ischemia
is also more frequent in elderly patients. The mortality
rate of combined mitral valve replacement and CABG
surgery may average 30% for patients in the eighth and
ninth decades, and residual cardiac dysfunction and
symptoms are more likely to be present than after aortic
valve replacement. Mitral valve repair entails both lower
mortality and fewer thromboembolic complications, but
data are limited on mitral valve reconstruction in elderly
patients.197,202,265 Extensive mitral annular calcification
may complicate surgery. Requirement for anticoagula-
tion must be considered with decision for mechanical



valve implantation. Although bioprosthetic valves may
enable freedom from anticoagulation in patients in sinus
rhythm, bioprosthetic valve degeneration may necessi-
tate reoperation at even older age.

Education of elderly patients, attention to drug 
interactions, and contemporary lower-dose regimens 
can minimize bleeding complications of ambulatory 
anticoagulation. Antibiotic prophylaxis against infective
endocarditis is needed for the frequent invasive diagnos-
tic or surgical procedures performed in hospitalized
elderly patients; recommendations apply comparably to
older and younger patients.266

Acute massive mitral regurgitation, as occurs with
chordal rupture or flail mitral leaflet associated with
infective endocarditis or papillary muscle rupture in the
setting of acute MI, typically presents with acute pul-
monary edema with hypotension or cardiogenic shock
and requires emergency valve replacement. Trans-
esophageal echocardiography is valuable for clinical deci-
sion making.267 Intraaortic balloon counterpulsation
support may be needed to enable cardiac catheterization
and induction of anesthesia.

Mitral Stenosis

Mitral stenosis, usually rheumatic in origin, rarely
becomes newly symptomatic in elderly patients, except at
the development of atrial fibrillation. Control of the ven-
tricular response rate typically restores compensation.
Rarely, mitral stenosis is caused by progressive mitral
annular calcification. Mitral balloon commissurotomy 
is increasingly used for symptomatic elderly patients
because of its long-term beneficial effects on symptoms,
functional status, hemodynamic measurements, and exer-
cise capacity.257,268,269 However, calcification of the mitral
valve and valve apparatus limits the suitability for
balloon valvuloplasty.

Congenital Heart Disease

Congenital cardiac lesions rarely cause de novo hemo-
dynamic problems in the elderly population. Most con-
genital cardiac lesions of hemodynamic significance have
been corrected in childhood or young adulthood.270 Too
few patients with corrected congenital heart disease have
yet reached a very old age for determination to be made
regarding their risk of arrhythmia, ventricular dysfunc-
tion, and other abnormalities.

Uncorrected secundum atrial septal defect is the most
frequent congenital cardiac lesion in elderly patients;
these patients are characteristically asymptomatic in 
the absence of complicating pulmonary hypertension or
supraventricular tachyarrhythmias. In patients sympto-
matic with dyspnea and fatigue who do not have elevated
pulmonary vascular resistance, shunt closure improves

symptoms and entails only a modestly greater risk than
in a younger age group. Surgical correction is not indi-
cated for a small calcified persistent ductus arteriosus
because of the unacceptably high surgical risk without
defined benefit.

Infective Endocarditis and Nonvalvular
Cardiovascular Infections

Although one-third of all cases of infective endocarditis
occur in elderly patients, its recognition is often delayed or
missed in this age group because of fewer and atypical
symptoms271 and an absent or minimal febrile response. A
cardiac murmur may not be prominent; the major presen-
tations may be anemia, renal failure, hemiplegia, or unex-
plained coma.A high index of suspicion for endocarditis is
warranted in elderly patients with otherwise unexplained
fever, weight loss, embolic episodes, or confusion. Earlier
recognition associated with the high diagnostic sensitivity
of transesophageal echocardiography is credited in a
recent report with improving clinical outcomes at elderly
age, making them comparable to those for younger
patients.271 Elderly individuals constitute an increasing
percentage of patients with infective endocarditis, and the
problem is likely to increase further in prevalence as more
elderly patients are hospitalized and undergo complex
invasive diagnostic and therapeutic procedures. Endo-
carditis is associated with a higher mortality than in
younger patients,272 in part because of the delay in diagno-
sis and in the initiation of appropriate therapy. Invasive
vascular procedures are the most common sources of
infection; almost one-fourth of all episodes are nosocomi-
ally acquired. In addition to the organisms usually encoun-
tered in a younger population, enterococci, Streptococcus
bovis, and coagulase-negative staphylococci occur with
excess frequency in elderly patients.272 Coagulase-negative
staphylococci are typically traceable to invasive vascular
or skin sources. Streptococcus bovis appears due to gas-
trointestinal problems, and enterococcal endocarditis
appears related to the increase in genitourinary proce-
dures performed in elderly men.

Aortic valve endocarditis is most common, with mitral
regurgitation the second most frequent predisposing
valvular lesion. Infective endocarditis often occurs in
elderly patients with intracardiac prosthethic devices.273

Dosages of antibiotics may require reduction due to
abnormalities of renal function and comorbid illness.
Valve replacement must be addressed with hemody-
namically significant abnormalities. Use of prophylactic
antibiotics for appropriate invasive procedures can limit
the occurrence of infective endocarditis in susceptible
elderly patients.266

Nonvalvular cardiovascular infections are also more
common in elderly patients, reflecting frequent use of
implantable devices and prosthetic materials in a geri-
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atric population. The subtle presentations warrant a high
index of suspicion to initiate diagnostic measures.274

Cardiomyopathy

Hypertrophic cardiomyopathy occurs relatively fre-
quently and is commonly underdiagnosed in elderly
patients;275 it may be incorrectly labeled as aortic valvu-
lar stenosis, mitral regurgitation, or the papillary muscle
dysfunction of CHD. Incorrect diagnosis, with resultant
inappropriate drug therapy (e.g., digitalis and other 
positive inotropic drugs, diuretics, nitroglycerin, and
vasodilator drugs), may exacerbate the outflow obstruc-
tion and result in serious complications. Although about
one-third of individuals with hypertrophic cardiomyopa-
thy are older than age 60, little is known about the natural
history of hypertrophic cardiomyopathy in elderly
patients. In some series, women predominate among
elderly patients with hypertrophic cardiomyopathy. The
prognosis appears to be better than in a younger popu-
lation, as serious arrhythmias or sudden cardiac death are
unusual.276 This prognosis may represent survival of 
a low-risk population, decreased physical activity with
aging that limits risk, or this may be a different disease;
disproportionate septal thickening and alteration in 
ventricular configuration occur with aging.277 It remains
uncertain whether hypertension is etiologic;278 anterior
displacement of the mitral valve due to mitral annular
calcification may also be contributory. Left ventricular
hypertrophy is described as more modest in elderly
patients, involving predominantly the ventricular septum,
with outflow obstruction caused by a combination of sys-
tolic anterior motion of the anterior mitral leaflet and
posterior motion of the ventricular septum.279

Elderly patients characteristically have onset of symp-
toms late in life.279 Clinical symptoms include dizziness,
palpitations,syncope,chest pain,fatigue,and dyspnea,with
the latter often the prominent complaint. Severe dyspnea
portends an unfavorable prognosis.276 It is uncertain
whether symptoms differ from those of younger patients.
Onset of atrial fibrillation may produce rapid hemody-
namic deterioration, owing to dependence of the poorly
compliant hypertrophied ventricle on the atrial contribu-
tion to ventricular filling to maintain stroke volume.

Physical examination may pose diagnostic problems in
that brisk carotid pulsations are erroneously ascribed to
decreased vascular elasticity, and an S4 and nonspecific
systolic murmurs are common in elderly patients. A 
bisferiens carotid pulse or a double cardiac apex impulse
may be the clue to perform appropriate maneuvers. The
left sternal border systolic murmur increases with a Val-
salva maneuver and decreases on squatting. An aortic
regurgitant murmur may be caused by coexisting calcific
aortic valve disease.

The electrocardiogram is that of left ventricular hyper-
trophy; Q waves of septal hypertrophy may mimic MI.
Echocardiography can confirm the diagnosis. Free wall
myocardial hypertrophy may equal that of the ventricu-
lar septum.

Prophylaxis against infective endocarditis is appropri-
ate. The majority of symptomatic elderly patients benefit
from medical therapy. Calcium- or beta-blocking drug
therapy can alleviate symptoms of angina and dyspnea.
Hypovolemia increases risk and should be avoided.
Occasionally, severely symptomatic elderly patients with
a significant ventricular outflow gradient and an unsatis-
factory response to medical management warrant surgi-
cal correction.280

Dilated cardiomyopathy is infrequent in an elderly
population, as the majority of patients with this problem
do not survive to an elderly age. Hypertension and 
lower educational levels are associated with dilated 
cardiomyopathy at elderly age.281 The management is 
as for ventricular systolic dysfunction and includes 
digitalis, diuretics, angiotensin-converting enzyme (ACE)
inhibitors, and other vasodilator drugs; anticoagulation is
recommended, particularly when there is associated
atrial fibrillation, to prevent embolic events.282

Restrictive cardiomyopathy is unusual in elderly
patients. Although senile cardiac amyloidosis has a high
prevalence among the oldest old patients, atrial fibrilla-
tion, rather than restrictive cardiomyopathy, seems to be
the more frequent manifestation. ECG voltage is low 
in patients with cardiac amyloidosis, and echocardiog-
raphy may demonstrate a “sparkling” appearance to the
myocardium. Hemochromatosis is another, although
uncommon, cause of restrictive cardiomyopathy.
Restrictive cardiomyopathy is increasingly encountered
as a consequence of CABG surgery and postoperative 
pericarditis, as well as of radiation therapy to the chest.

Cardiac Disease Secondary to
Pulmonary Disease

Pulmonary embolism is a frequent and often unrecog-
nized complication of many systemic illnesses in elderly
patients.283 The combination of prolonged bed rest, a
sedentary lifestyle, cardiopulmonary diseases, heart
failure, and frequent surgical procedures are the major
predisposing factors, as is atrial fibrillation. It is often mis-
diagnosed as pneumonia or heart failure. An estimated
107,000 hospitalizations annually in the Medicare popu-
lation result from deep vein thrombosis and pulmonary
embolism.284

The clinical presentation varies from an acute cardio-
vascular emergency characterized by dyspnea, orthop-
nea, chest discomfort, syncope, or shock, or at times may
be manifest only as increased cough, mild chest discom-



fort, transient dyspnea, or a worsening of heart failure.
Sudden unexplained dyspnea should be considered to be
caused by pulmonary embolism until proved otherwise.
A high index of suspicion is warranted to search for 
evidence of deep vein thrombosis of the leg and evidence
of acute cor pulmonale. Pulmonary ventilation-perfusion
scanning is the initial screening procedure. However,
isotopic perfusion lung scanning abnormalities may occur
in the absence of pulmonary embolism because of the
nonuniform perfusion of the aged lung. Spiral CT scan-
ning appears to provide comparable diagnostic accuracy
and greater safety. Pulmonary angiography, if needed,
does not entail substantially greater risk than at younger
age, save for the more frequent complicating renal
failure.283

Clinical findings include tachypnea, tachycardia, often
a low-grade fever, an accentuated pulmonic component
of S2 with wide splitting, a prominent parasternal impulse,
an accentuated a wave in the jugular venous pulse, and
at times evidence of right ventricular decompensation.
Deep vein thrombosis of the leg also may be evident.

In a Medicare population, the 30-day case-fatality rates
increased with increasing age. The risk of fatality was very
high (25%–40%) when pulmonary embolism compli-
cated cardiac problems, including heart failure, stroke,
MI, and chronic pulmonary disease, and after CABG
surgery or hip or knee replacement. These data highlight
the need for deep vein thrombosis prophylaxis in these
populations.285

Anticoagulation, initially with heparin and subse-
quently with warfarin, is the treatment of choice. Throm-
bolytic therapy may be indicated for massive pulmonary
embolism with hemodynamic instability; the risk of
bleeding is increased at elderly age. Vena caval obstruc-
tion with a transvenously inserted filter device is appro-
priate when anticoagulation is contraindicated.

Pulmonary heart disease in elderly patients is super-
imposed on the decreased elastic properties of the aged
lung, as well as the loss of pulmonary vascular reserve 
and the decrease in ventilatory function and pulmonary
diffusing capacity of aging. The most common form of
chronic pulmonary heart disease that causes cor pul-
monale and right ventricular failure at elderly age is
chronic obstructive pulmonary disease due to chronic
bronchitis and emphysema. The mortality from this
problem among elderly patients is related, at least in part,
to their coexisting cardiovascular disease, predominantly
CHD and hypertensive cardiovascular disease. Recur-
rent pulmonary embolism is an important etiology, espe-
cially with prolonged immobilization at bed rest. Primary
pulmonary hypertension has also been described in old
age.286 Smoking is a chronic contributor to the increased
severity of cardiac decompensation; environmental 
pollutants and respiratory infections cause intermittent
exacerbations.

An accentuated pulmonic component of S2, often with
wide splitting; jugular venous distension with prominent
a and v waves; a parasternal cardiac impulse; a right-sided
S3; the holosystolic murmur of tricuspid regurgitation that
increases with inspiration; hepatomegaly and peripheral
edema; and right axis deviation of the frontal plane QRS
axis and evidence of right ventricular hypertrophy and
right atrial abnormality on the ECG are the clinical find-
ings of pulmonary hypertension and right ventricular
decompensation.

Echocardiography or radioisotope angiography may
help differentiate pulmonary hypertension due to pul-
monary vascular obstruction with right-sided heart
failure from left-sided heart disease, pulmonary hyper-
tension, and right-sided heart failure.

Therapy includes smoking cessation, bronchodilator
drugs, liquefaction of sputum, and treatment of respira-
tory infections. Sodium restriction and diuretic therapy
may lessen heart failure. Digitalis use is controversial
except for control of the ventricular response rate to
supraventricular tachyarrhythmias. Digitalis toxicity is
common in elderly patients with chronic lung disease.

Compensation of the pulmonary status best controls
supraventricular arrhythmia. There is no evidence that
any pulmonary vasodilator drugs have a beneficial effect
on a long-term basis, despite the demonstration of 
acute hemodynamic improvement. Similarly, phlebotomy
to reduce blood viscosity in patients with moderate 
erythrocytosis remains controversial in that the oxygen-
carrying capacity of the blood is reduced and little 
hemodynamic benefit is attained. Low- to moderate-
intensity regular aerobic exercise can improve functional
status in patients with a compensated pulmonary status.

Therapeutic problems are accentuated with con-
comitant cardiac and pulmonary disease, in that the 
nonselective beta-blocking drugs used to treat CHD or
hypertension may induce bronchospasm and worsen
chronic lung disease; conversely, theophylline and beta-
agonist drugs used as bronchodilators to manage chronic
obstructive pulmonary disease may worsen angina and
hypertension and induce arrhythmias. Corticosteroid
therapy for chronic obstructive pulmonary disease may
exacerbate hypertension and heart failure. When signifi-
cant hypoxemia is present, elderly patients have a favor-
able response, comparable with that of younger patients,
to continuous low-flow oxygen therapy, if respiratory
depression does not occur.

Noncardiac Surgery in Elderly Patients
with Cardiovascular Disease

The increasing numbers of elderly persons and the
success of surgical procedures at geriatric age have
increased the number of surgical interventions in this
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population. More than one-fifth of all noncardiac 
surgical procedures currently involves elderly patients.
Cardiac complications are the major contributors to peri-
operative morbidity and mortality. Emergency surgery
entails the highest cardiovascular risk, as cardiac prob-
lems cannot be optimally managed preoperatively or
cardiac risk status is unknown.

There is more heterogeneity in an elderly population
than within any other age group; chronologic age poorly
predicts either a patient’s physiologic age or functional
capabilities. Negative stereotypes of elderly persons as
being seriously ill and disabled often inappropriately bias
recommendations and decisions about medical care and
particularly surgical interventions for elderly cardiac
patients. Age alone should not constitute a contraindica-
tion to surgical therapy; the increased complications in
elderly patients relate predominantly to their associated
diseases; these should prominently influence clinical deci-
sions. Mental status, cognitive ability, and expectations
from medical care are other attributes to be considered.
Both overt and occult cardiovascular disease, but partic-
ularly CHD, contribute to the increased risk of perioper-
ative cardiovascular complications. In addition to cardiac
disease, noncardiovascular surgery in elderly patients 
is often complicated by cerebrovascular and peripheral
vascular disease, atherosclerosis of the aorta and great
vessels, impaired renal function, prostatic obstruction,
pulmonary disease, and malnutrition. In addition to
cardiac status, cardiac risk for anesthesia and surgery
encompasses the baseline physiologic changes of aging
and the comorbid illnesses. As with cardiac surgery,
overall recovery from noncardiac surgery at elderly age
is protracted, with increased needs for nursing care and
more time spent in an intensive care setting.

Perioperative MI is the major cause of postoperative
mortality at elderly age owing to the high prevalence of
known and unrecognized CHD.287 The highest risk for
noncardiac surgery is within 6 months of MI; only emer-
gency or urgent surgery should be undertaken in this
period. Unstable angina, residual myocardial ischemia,
uncontrolled hypertension, and decompensated heart
failure also entail an adverse prognosis. Because of the
high prevalence of significant CHD in asymptomatic or
minimally symptomatic elderly patients, preoperative
exercise or pharmacologic thallium scintigraphy or
echocardiography helps evaluate CHD status, assessing
the extent of myocardial ischemia and consequent risk
status, suggesting the need for further evaluation.288 A
normal study identifies low risk status, abnormalities in
one vascular territory intermediate risk status, and
reversible defects in more than one vascular territory
(suggesting multivessel CHD) high risk status. Determi-
nation of anaerobic threshold at exercise testing is
described to precisely assess cardiovascular reserve and
surgical risk at elderly age.289 Coronary arteriography can

define the need and suitability for myocardial revascu-
larization before noncardiac surgery. High-risk patients
with a varied age range who had CABG surgery before
noncardiac surgery had a mortality risk comparable to
that of patients without significant CHD.290 Risk stratifi-
cation is particularly indicated before elective peripheral
vascular surgery because of the substantial concordance
of known and unrecognized but correctable CHD with
peripheral arterial disease.291,292

Intraoperative and postoperative surveillance should
highlight adequate oxygenation, electrolyte balance, and
control of cardiac failure and arrhythmia. Pulmonary
artery catheter monitoring is warranted for severe heart
failure or suspected myocardial ischemia. Prophylactic
digitalis administration and prophylactic pacemaker
insertion are not indicated. Most patients with known
suspected CHD should have continuous intraopera-
tive ECG monitoring. Evaluation for an acute event by
cardiac enzymes and ECG daily for at least 3 days post-
operatively shows the highest occurrence of acute coro-
nary events on postoperative days 2 and 3.

Preventive and Rehabilitative
Approaches to Care

As increased numbers of reasonably healthy and active
individuals enter old age, more precise assessment of
their functional capabilities will be required to determine
suitable vocational, as well as recreational and leisure,
activities. Remunerative work, continuing into the eighth
decade, may soon be usual. This elderly population can
be anticipated to have greater interest in and require-
ments for both primary and secondary preventive car-
diovascular care. At the same time, an overriding concern
among elderly persons is maintenance of a self-sufficient
and independent lifestyle, to which loss or deterioration
of functional capability is viewed as a threat.

Preventive strategies are increasingly applied to the
elderly population, as modifiable coronary risk factors
are highly prevalent in elderly patients293 and continue to
predict the occurrence and recurrence of coronary events
and mortality in old age294 (Table 39.3). Elderly persons
are health conscious, as shown by their disproportionate
representation in most health screening programs. Given
the estimated U.S. life expectancy of 16.9 years at age 65
and 10.7 years at age 75, coronary risk reduction strate-
gies are appropriate. However, data from a Canadian
study295 show that even among hospitalized patients at
high risk for cardiovascular events, risk factor assessment
and modification was suboptimal, particularly for women
and elderly patients. Because of continued progression of
coronary atherosclerotic lesions even in old age, risk
intervention may arrest the progression or induce regres-
sion of atherosclerosis. Because preventive data are less



robust than for younger patients, interventions should
entail few risks, involve few adverse effects, and have rea-
sonable cost. Preventive approaches include control of
hypertension, weight reduction or control, dietary sodium
and fat restriction, regular modest-intensity physical
activity, and emphasis on smoking cessation. Although
the relative importance of coronary risk factors decreases
somewhat with age, the absolute or attributable risk is
greater due to the excess coronary morbidity and 
mortality in elderly patients. In the Honolulu Heart
Study smoking, hypertension, diabetes, and hypercholes-
terolemia conferred a comparable relative risk for CHD
at middle and old age.296

In the Cardiovascular Health Study (CHS),297 nonin-
vasively detected subclinical disease was associated with
a very high risk of clinical disease, with systolic hyper-
tension and diabetes the most powerful traditional risk
factors.101 Noninvasively detected subclinical disease,
that is, abnormal echocardiographic ejection fraction,
increased internal carotid intima-medial thickness, and
low ankle–arm index, also was an independent predictor
for 5-year mortality.298 Aggressive preventive inter-
ventions appear warranted for elderly persons with sub-
clinical disease.

Higher levels of fibrinogen and factor VIII299 were
associated with an increased risk for cardiovascular
events and mortality in CHS, and C-reactive protein was
associated with incident cardiovascular events, especially
in elderly individuals with subclinical disease.300

The lesser risk relationship of cholesterol levels to
coronary disease in older adults is offset by the greater
occurrence of CHD in elderly persons.301 Elevated total

cholesterol levels increase risk of coronary death at
elderly age; risk for coronary death decreased as choles-
terol levels decreased.302 In the Zutphen Elderly Study,303

both total and HDL cholesterol were important predic-
tors of CHD in elderly men. Vegetarians, who have lower
cholesterol levels than nonvegetarians, also show lower
CHD rates even in the 75- to 84-year-old age group.304

Women constitute a greater proportion of the elderly
population, where the occurrence of MI is comparable in
elderly men and women, so that detection and manage-
ment of CHD must intensively involve elderly women.
Although mean blood cholesterol levels are higher in
men before the fifth decade, women subsequently have
higher mean total cholesterol levels, which continue to
increase at least to age 80, due to progressive increases in
low-density (LDL) cholesterol, which exceeds that for
men at elderly age.

Recommendations for recognition and management 
of hyperlipidemia are comparable in younger and elderly
populations, as hypercholesterolemia continues to confer
increased coronary risk at elderly age. The Adult Treat-
ment Panel of the National Cholesterol Education
Program (NCEP) recommends that all adults with total
blood cholesterol values above 200mg/dL be evaluated
and that those with elevated LDL cholesterol levels be
treated.305 About one-third of elderly men and one-half
of elderly women have elevated cholesterol levels war-
ranting intervention, based on NCEP guidelines.306 Rec-
ommendations for cholesterol lowering in the elderly
population are based predominantly on extrapolation of
data derived from younger populations, although one
study of postinfarction patients that included a sizeable
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Table 39.3. Impact of risk factors on cardiovascular disease incidence by age in men and women at 30-year follow-up: Framing-
ham Study.

Multivariate logistic regression coefficientsa at age:

35–64 yearsb Age, 65–94 yearsb

Risk factor Men Women Men Women

Systolic pressure 0.341* 0.361* 0.410* 0.207*
Diastolic pressure 0.302* 0.288** 0.259* 0.089*
Serum cholesterol level 0.230*** 0.202* 0.091**** 0.040*
Blood glucose level 0.087*** 0.176*** 0.146* 0.173*
Relative weight 0.080**** 0.134** 0.044* 0.052*
Vital capacity -0.089**** -0.252* -0.109* -0.216*
Cigarettes 0.333* 0.183* 0.045* 0.083*
ECG-LVH 0.121* 0.112* 0.142* 0.229*
Intraventricular block 0.049*** 0.075**** 0.096**** 0.096****
NSA-ST-T 0.053* 0.130* 0.187* 0.147*

ECG-LVH, electrocardiographic evidence of left ventricular hypertrophy; NSA-ST-T, nonspecific ST segment and T-wave abnormalities.
a Covariates for each variable cited in “Risk Factor” column: blood pressure, cholesterol, cigarettes, and electrocardiographic evidence of left 
ventricular hypertrophy.
b Age at biennial examination.
*p < 0.001; **p < 0.01; ***not significant; **** p < 0.05.
Source: Modified from Kannel et al. Coronary events, stroke, cardiac failure, and peripheral arterial disease. Reprinted with permission from
American College of Cardiology (J Am Coll Cardiol. 1987;10:25A–28A), with permission.
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elderly cohort307 described a 28% reduction in total 
mortality in patients treated with lipid-lowering agents.
Nevertheless, few elderly patients were enrolled in most
secondary prevention studies, and virtually none older
than 75 years. Although intervention outcome data are
limited for geriatric populations, statin drugs appear to
have similar efficacy and safety in nonelderly and elderly
populations.308–311 Dietary therapy is recommended for
the aged adult; this consists of a diet restricted in satu-
rated fat and cholesterol and high in fruits, vegetables,
and grains; additional dietary components include lean
meats, fish, and low-fat dairy products. A trained nutri-
tionist or dietitian can often help elderly individuals 
initiate appropriate dietary management, while assuring
adequate nutrition. This diet may confer other health
benefits as well.

Cigarette smoking continues to be associated with an
increased risk of sudden cardiac death and fatal reinfarc-
tion,312 and smoking cessation decreases cardiovascular
risk to that of nonsmoking individuals, independent of the
age at smoking cessation.313 Smoking cessation decreased
the risk of mortality or MI in older men and women with
angiographically documented coronary disease in the
Coronary Artery Surgery Study (CASS) Registry.314

Because deconditioning from inactivity occurs more
rapidly at elderly age, a physically active lifestyle should
be encouraged for elderly patients, incorporating a
planned regimen of modest-intensity physical activity,
designed to improve functional status and minimize or
delay subsequent disability and dependency. A physical
activity regimen, even in previously sedentary elderly
patients, can enhance endurance and functional capacity.
Resistance training improved walking endurance in
healthy elderly individuals.315 Although the effect of exer-
cise on coronary risk has not been examined systemati-
cally in elderly populations, high-level physical activity
(>2000Kcal weekly) in persons 65 to 79 years was asso-
ciated with improved survival compared with individuals
with lower physical activity levels.316 Moderate- and high-
intensity walking lowered blood pressure in normoten-
sive elderly subjects;317 lower rates of hypertension are
described in physically active elderly women.220

Both the physiologic characteristics of aging and the
superimposed limitations due to cardiovascular disease
must be addressed in formulating physical activity rec-
ommendations. Exercise recommendations must be 
individualized, avoiding excessive fatigue or exhaustion
and limiting musculoskeletal injuries by restriction of
running, jumping, and other high-impact activities.185

Brisk walking is generally recommended. Both physical
activity318 and correct nutrition, including weight control,
contribute importantly to the maintenance of cardio-
vascular function at elderly age. High-intensity resistance
exercise can effectively counteract muscle weakness and
physical frailty in very elderly people.319

Hypertension, elevation of both the systolic and the
diastolic blood pressures, is the dominant cardiovascular
risk factor in the elderly population, with its incidence
increasing with advancing age; it continues to impart risk
in elderly persons. Control of blood pressure limits 
cerebrovascular complications and facilitates the man-
agement of angina and of heart failure. Dietary sodium
restriction is important in blood pressure control. Elec-
trocardiographic evidence of left ventricular hyper-
trophy, intraventricular conduction disturbances, and
nonspecific repolarization abnormalities all independ-
ently predict future cardiovascular events.

Control of obesity, in addition to decreasing cardiac
work and cardiovascular risk, favorably affects glucose
tolerance, blood pressure, and serum lipid levels. Dia-
betes mellitus or glucose intolerance remains an inde-
pendent predictor of cardiovascular risk in old age.
Postmenopausal estrogen use by women in the Cardio-
vascular Health Study320 was associated with a more
favorable cardiovascular risk profile well into the eighth
decade. Whether this improvement reflects hormone
effect or the baseline characteristics of women who con-
tinue hormone therapy or both is unknown. The role of
dietary and pharmacologic antioxidants remains uncer-
tain.321 The decline in coronary mortality in the United
States from 1963 to 1981 affected all ages, but was less
prominent in the elderly population; because most car-
diovascular risk factors can be modified in elderly
persons, attention to this aspect seems to be appropriate.
Based on Framingham data,99 the 10% of individuals
aged 65 to 74 years with the highest multivariate coro-
nary risk scores had a twofold greater occurrence of coro-
nary events among men and fourfold greater occurrence
among women. In the elderly Framingham cohort, ele-
vated risk levels for cardiovascular disease were associ-
ated with increased Medicare costs.322 Benefits of risk
reduction, however, must be extrapolated from interven-
tion trials in younger-aged patients; however, conven-
tional risk modification may favorably affect other health
aspects as well.

Risk status can be ascertained by standard clinical
examinations and simple laboratory tests. Most preven-
tive measures that are appropriate for older individuals
constitute reasonable and relatively simple modifications
of existing habits; unfavorable lifestyle behaviors can be
modified to favorably affect cardiovascular risk.

Conclusion

In planning for health care in the twenty-first century,
the increased proportion of elderly patients, who often
will have cardiovascular disease and often will require
advanced technology diagnostic and therapeutic inter-
ventions, must be addressed.323 Comparison must be



made of the resources required for and outcomes of pal-
liative care if sophisticated techniques are not under-
taken. The use of health care resources will increase not
only with increasing age but with the improved expecta-
tions of older persons about their health status.

At the same time, it will be necessary to avoid overzeal-
ous and redundant diagnostic and therapeutic measures.
Data are needed to define interventions at old and very
old age that favorably affect morbidity and mortality,
functional status, and other meaningful quality of life
attributes. Preventive aspects will increasingly become
important components of care for elderly cardiac pa-
tients, and require the development of cost-effective 
preventive strategies, although it remains uncertain how
much extension of years of health and decrease in dis-
ability can be anticipated in later life. The decline in 
premature cardiovascular mortality in recent decades
appears an important component in the longevity of the
elderly population; however, it is not certain whether the
effect of preventive efforts in limiting or delaying 
cardiovascular disease will ultimately decrease overall
health care costs.
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Classification and Epidemiology

Results from cross-sectional studies have shown that
blood pressure, particularly systolic blood pressure
(SBP), increases with increasing age.1 No age adjustment
is made in setting the threshold value that defines high
blood pressure. The classification of blood pressure out-
lined by the Joint National Committee on Detection,
Evaluation, and Treatment of High Blood Pressure (JNC-
VI), shown in Table 40.1, is the same for all adults irre-
spective of age.2 There were several minor modifications
made in the JNC-VI revision of blood pressure classi-
fication that have major significance with respect to 
geriatric hypertension. The former category of isolated
systolic hypertension [i.e., SBP > 160mmHg and diastolic
blood pressure (DBP) < 90mmHg] was removed. In
addition, the conjunction linking the systolic and diastolic
blood pressure columns that define each stage was
changed from “and” to “or.”As a consequence of this new
approach to classification and because isolated diastolic
hypertension is so uncommon in older individuals, the
correct categorization of blood pressure among those
above age 60 may be made by using the level of SBP
alone in 99% of cases.3 Thus, the SBP level matters for
the purposes of classification. Finally, as is discussed,
treatment recommendations are stratified, based in large
part on the classification strategy shown in Table 40.1.

Contrary to a former point of view that held that high
blood pressure is an expected normal aspect of aging, it
is now evident that hypertension in older individuals
defined according to these blood pressure levels should
be viewed as a disease state that is associated with an
increased risk for adverse outcomes [e.g., coronary heart
disease, congestive heart failure (CHF), stroke, periph-
eral vascular disease, and renal disease) and mortality.
Therefore, although common, high blood pressure in
older individuals is not benign. It is also important to note
that, for any level of diastolic blood pressure, the risk for

these adverse events is progressively greater at higher
levels of systolic blood pressure.4,5 Thus, systolic blood
pressure matters as a risk factor for cardiovascular
disease. In addition, it is increasingly being recognized
that a major predictor of cardiovascular risk is the pulse
pressure—the difference between systolic and diastolic
blood pressure.6 An analysis of data from the Systolic
Hypertension in the Elderly Program (SHEP) identified
that pulse pressure was a significant predictor of stroke
and total mortality independent of the influence of mean
arterial blood pressure.7 Therefore, the age-associated
increases in systolic blood pressure and in pulse pressure
are important contributors to the morbidity and mortal-
ity associated with hypertension in older individuals.

Epidemiologic studies such as the National Health and
Nutrition Examination Surveys have shown that the
overall prevalence of hypertension in noninstitution-
alized individuals above the age of 65 is between 50%
and 70%. The prevalence is highest among African-
Americans relative to whites and Mexican-Americans.
Unlike the younger hypertensive population in which
there is a male predominance, there is no marked gender
difference in the overall prevalence of hypertension in
the elderly. Moreover, the age-associated increase in the
prevalence of isolated systolic hypertension appears to be
greater for women than for men.8

Pathophysiology

Many age-related changes in physiology contribute to 
the increase in blood pressure. Lifestyle factors, such as
diet, obesity, and physical activity, and the presence of
comorbidities are also important contributors. A multitude
of pathophysiologic mechanisms interact in the dynamic
and complex regulation of arterial blood pressure. The
maintenance of blood pressure homeostasis and the pro-
vision of adequate cerebral perfusion in the response to
such hypotensive stimuli as volume depletion, upright
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posture, vasodilating medications, or a meal is an impor-
tant physiologic challenge facing the aging individual. As
is the case in younger individuals, the etiology of essen-
tial hypertension in older humans is not known. An
increase in peripheral vascular resistance is one pathog-
nomonic feature of hypertension in the elderly. Several
mechanisms contribute to the increase in peripheral 
vascular resistance. Table 40.2 summarizes those mecha-
nisms that appear to be associated with aging and are dis-
cussed in detail here. A rational approach to therapy of
hypertension in older individuals requires an under-
standing of this pathophysiologic context. Although not
all the following mechanisms have been convincingly
proven to be primary age-associated changes (i.e., inde-
pendent of the effects of disease or lifestyle factors), they
may be important contributors to hypertension in the
elderly. It is also quite possible that the age-associated
increase in blood pressure is secondary to age-related
disease or lifestyle factors, because in some populations
the increase in blood pressure with aging is either absent
or less marked.9

An age-associated increase in arterial vascular stiffness
has been demonstrated, particularly in the larger ar-
teries.10,11 Several alterations in vessel structure con-
tribute to the decrease in distensibility, such as an
increase in smooth muscle cell size and number, an
increase in medial collagen deposition, and a decrease in
elastin content.9 Arterial compliance and stroke volume
are the major determinants of pulse pressure. Because
stroke volume does not vary significantly with age, the
decline in arterial compliance produces an increase in
pulse pressure, which contributes to a disproportionate
increase in systolic pressure. This finding may account for
the age-associated increase in the prevalence of isolated
systolic hypertension, as well as an increase in pulse pres-
sure. Another consequence of the decrease in arterial
compliance with aging is an increase in arterial pulse
wave velocity.12 The increase in arterial pulse wave veloc-
ity has been shown to lead to an early return of wave
reflection, which alters the aortic pressure wave contour,
increasing the pressure in late systole.13 The wave reflec-
tion further accentuates the increase in pulse pressure
between central and peripheral arteries.

In addition to changes in vascular structure, the
dynamic regulation of vascular tone by the autonomic
nervous system, as well as by the vascular endothelium,
is an important determinant of peripheral vascular resis-
tance. A decrease in baroreceptor sensitivity with age 
has been described,14,15 perhaps as a manifestation of the
decrease in arterial distensibility already discussed. The
decline in baroreceptor sensitivity alters the central
nervous system (CNS) control of sympathetic nervous
system (SNS) outflow, resulting in two important 
manifestations. First, having an insensitive baroreceptor
means that a larger change in blood pressure is needed
to activate the baroreceptor and produce the appropri-
ate compensatory response. Attenuated baroreceptor
sensitivity is believed to contribute to the greater blood
pressure variability in older individuals.16 Second, atten-
uated baroreceptor sensitivity results in enhanced SNS
activity for a given level of arterial blood pressure.17,18

Many studies have demonstrated an age-associated
increase in the activity of the SNS measured by an
increase in plasma norepinephrine levels,19,20 rates of 
norepinephrine release determined from tracer kinetics
studies,18,21,22 and muscle sympathetic nerve activity.23 The
increase in the rate of norepinephrine release would be
expected to result in increased cardiovascular adrenergic
responses if it were not for the corresponding down-
regulation of adrenergic receptor function. Indeed, there
is evidence to suggest an age-associated decrease in
adrenergic responsiveness for b-adrenergic receptor
chronotropic,24 inotropic,25 and vascular26 responses, as
well as for a-adrenergic vasoconstrictor responses.22,27 As
a result of the decrease in arterial a-adrenergic receptor
response, it appears that overall arterial a-adrenergic
tone is similar in older normotensive compared with
younger normotensive subjects22 and that an increase in
peripheral vascular resistance cannot be accounted for
solely by age-associated changes in SNS function. Hyper-
tensive older individuals, however, have been char-
acterized by having greater arterial a-adrenergic
receptor responsiveness relative to their level of SNS
activity in comparison to older normotensive subjects.28

Another important modulator of vascular tone is 
the vascular endothelium, which synthesizes a number 

Table 40.1. Classification of blood pressure.

Category Systolic (mmHg) Diastolic (mmHg)

Normal <130 and <85
High normal 130–139 and 85–89
Hypertension

Stage 1 140–159 or 90–99
Stage 2 160–179 or 100–109
Stage 3 ≥180 or ≥110–119

Source: Adapted from JNC-VI. Arch Intern Med. 1997;157:2413–2446,2

with permission.

Table 40.2. Pathophysiologic alterations that may contribute
to or are associated with elevated blood pressure in aging.

Increased arterial stiffness
Decreased baroreceptor sensitivity
Increased sympathetic nervous system activity
Decreased a- and b-adrenergic responsiveness
Decreased endothelial cell-derived relaxing factor function
Sodium sensitivity
Low plasma renin activity
Insulin resistance



of vasoactive substances. Endothelial-derived relaxing
factor (EDRF) is a potent vasodilator that has been
extensively investigated since being identified as nitric
oxide.29,30 Several studies have demonstrated that there is
an age-associated decrease in EDRF-mediated vasocila-
tion,11,31 and there may also be endothelial dysfunction
with hypertension.32 Impaired function of this important
regulator of vasodilator tone could lead to an increase in
peripheral vascular resistance if not met by appropriate
compensatory alterations in other vasoactive systems.
The extent to which impaired endothelial function con-
tributes to an increase in blood pressure in aging remains
to be defined.

Several age-associated changes in renal function (e.g.,
decreased renal blood flow and glomerular filtration 
rate) combine to result in an age-associated inability to
rapidly excrete a sodium load.33 The net result of these
alterations is a tendency for sodium retention by the
aging kidney and an increase in total body sodium.34 It
has been observed that a greater proportion of older
hypertensives demonstrate an increase in mean arterial
blood pressure in response to challenge with a sodium
load or demonstrate sodium sensitivity.35,36 These renal
changes in sodium balance may contribute to the in-
creased prevalence for sodium sensitivity among older
individuals.

The renin-angiotensin system represents another
blood pressure regulatory system that may be altered
with advancing age. The evidence in this instance is for
an age-associated decline in plasma renin activity.33 There
is a corresponding low prevalence of older hypertensives
with high renin levels.37 The decrease in plasma renin
activity may be related to a decrease in the number of
glomeruli, as well as an increased delivery of sodium to
the macula densa.37

Several studies have identified an age-associated im-
pairment in glucose tolerance.38,39 Decreased sensitiv-
ity to the peripheral effects of insulin on carbohydrate
metabolism, or insulin resistance, with aging may con-
tribute to the decline in glucose tolerance.40–42 Insulin
resistance and an associated increase in fasting insulin
levels have been shown to be a characteristic of some
hypertensive groups,43,44 including older hypertensives.45

Although a mechanistic causal link between insulin
resistance and hypertension has not yet been identified,
if such a mechanism exists, an age-associated decline 
in insulin sensitivity could contribute to hypertension.
However, based on the results of a study performed to
determine predictors of insulin sensitivity, it appears that
age is not an independent predictor of insulin sensitivity
after accounting for the confounding effects of higher
body mass index and blood pressure.46 Thus, although
there is a clear association between blood pressure and
insulin resistance and many older hypertensives are
insulin resistant, there are no data to indicate that an age-

associated decline in insulin sensitivity independently
contributes to hypertension in older adults.

Diagnosis and Evaluation

Measurement Issues

In light of the greater variability in blood pressure among
older individuals (due, in part, to the decrease in baro-
receptor sensitivity), it s critically important to make an
accurate diagnosis of hypertension in this population. To
do so requires careful attention to correct measurement
of blood pressure with respect to utilizing the proper cuff
size, measuring the blood pressure in both arms, having
the patient appropriately positioned (sitting comfortably
following 5min of quiet rest with the arm supported at
heart level), palpating the systolic blood pressure level at
the radial artery to avoid the auscultatory gap, and taking
two blood pressure measurements separated by at least
2min (more if there is greater than 5mmHg difference
between the first two readings) at each of three visits. The
average of these measurements is used to define an indi-
vidual’s blood pressure, which determines the presence
or absence of hypertension according to the classification
scheme given in Table 40.1. The statement that “hyper-
tension should not be diagnosed on the basis of a single
measurement”2 is especially relevant to the older patient.
It has been observed that, when antihypertensive med-
ication is withdrawn from some older individuals, a sig-
nificant number do not manifest a blood pressure high
enough to be classified as hypertensive, suggesting that
some older individuals are at risk for overtreatment 
of their blood pressure.47 Careful adherence to these
measurement techniques will minimize the likelihood
that older individuals are misdiagnosed as hypertensive
and inappropriately placed on an antihypertensive 
medication.

Given the age-associated increase in arterial vascular
stiffness, there have been concerns that indirect (cuff)
blood pressure measurement may not accurately reflect
actual intra-arterial blood pressure in older individuals.
This overestimation of true blood pressure by the indi-
rect method secondary to the incompressibility of the
brachial artery is referred to as pseudohypertension.
Despite these concerns, it has been demonstrated that
indirect blood pressure measurement is as accurate
among older (at least up to age 80 years) as it is in
younger individuals; the indirect measurement tends to
underestimate systolic and overestimate diastolic blood
pressure to similar degrees in both age groups.48 Similar
findings have been observed in a group of 26 subjects from
age 50 to 80 years who had isolated systolic hyperten-
sion.49 There remains some uncertainty as to the true fre-
quency of pseudohypertension in the elderly population;
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prevalence estimates vary from 2% to 70% among the
published descriptions.50 Some investigators have sug-
gested that the presence of a positive Osler’s sign, the
ability to palpate the radial artery when the radial pulse
is obliterated by inflating an arm cuff to above the sys-
tolic blood pressure, increases the likelihood of pseudo-
hypertension.51 The utility of identifying a positive Osler’s
sign has been questioned, however, due to its poor repro-
ducibility52 and low positive predictive value.53 The possi-
bility of pseudohypertension should be entertained in the
presence of a discrepancy between the severity of the
blood pressure and evidence of target organ damage, a
wide pulse pressure, or perhaps a positive Osler’s sign. In
these situations, other measurement techniques, such as
oscillometric or plethysmography of the digital blood
pressure (Finapres) methods, or in some cases direct
intra-arterial blood pressure monitoring, may be utilized
to make the definitive diagnosis.

Another clinical situation in which overestimation of
blood pressure may occur is office or “white coat” hyper-
tension. Ambulatory home blood pressure monitoring or
patient self-monitoring may provide additional informa-
tion needed to evaluate the patient’s blood pressure
when concern for white coat hypertension arises, in bor-
derline situations where there is uncertainty about the
diagnosis of hypertension, or when there is extreme vari-
ability in blood pressure readings. In a substudy reported
from the Systolic Hypertension in Europe Trial, results
from 24-h ambulatory blood pressure readings provided
a better predictor of subsequent cardiovascular events
than did the standard blood pressure readings, suggesting
another potential benefit of ambulatory blood pressure
monitoring.54

Although not directly pertinent to the diagnosis of
hypertension, another critically important aspect of
blood pressure measurement in the older hypertensive
patient is obtaining baseline postural or orthostatic blood
pressure measurements. Orthostatic hypotension is usu-
ally defined as a decline in blood pressure from the
supine baseline of greater than 20mmHg systolic and/or
10mmHg diastolic after 1 to 2min of standing. This defi-
nition is supported by a careful study of the postural
blood pressure response of normal individuals that deter-
mined that this extent of decline exceeded the 95% con-
fidence limits for the postural change in blood pressure.55

Aging per se is not associated with an increased preva-
lence of orthostatic hypotension.56,57 The supine systolic
blood pressure has been identified as the best predictor
of the postural decrease in systolic blood pressure.58,59

Accordingly, the presence of supine hypertension is an
important risk factor for orthostatic hypotension.57 Base-
line orthostatic blood pressure readings are therefore
required in every patient to avoid adverse events related
to further declines in postural blood pressure that may
result from antihypertensive therapy.

Secondary Causes

The approach to the evaluation for secondary and poten-
tially reversible factors that may account for the increase
in blood pressure in older individuals is similar to that
recommended for younger hypertensive patients. Thus,
a standard clinical evaluation consisting of a complete
history and physical exam, chemistry profile (to assess
electrolytes, renal function, and glucose), ECG, and chest
x-ray is recommended to identify these factors. Further
evaluation is normally not needed unless there are
abnormal symptoms or signs elicited from this evaluation
that would be consistent with renal disease (elevated
serum creatinine or abnormal urinalysis), renovascular
disease (e.g., presence of abdominal bruit), hyper-
aldosteronism (hypokalemia), hypercortisolism (hyper-
glycemia, cushingoid appearance), hyperparathyroidism
(hypercalcemia), or pheochromocytoma (symptoms of
headache, palpitations, diaphoresis, and paroxysmal ele-
vations of blood pressure). A careful review of medica-
tions is warranted to determine if medication-related
increases in blood pressure (e.g., due to corticosteroids 
or nonsteroidal anti-inflammatory drugs) could be con-
tributing to the elevated blood pressure. Other clinical
situations that might lead to an evaluation for secondary
hypertension in the older patient include malignant
hypertension, the abrupt development of diastolic hyper-
tension (which is unusual in light of the general decrease
in diastolic blood pressure with age above the age of 60
years), worsening of blood pressure control, or blood
pressure that remains uncontrolled on a regimen of three
antihypertensive medications.

As is the case in younger hypertensive populations,
the overwhelming majority (greater than 90%) of older
hypertensive patients have essential or primary hyper-
tension. Secondary forms of hypertension may be even
more rare in the older population. Renal disease and reno-
vascular hypertension are the most frequent cause of 
secondary hypertension in the elderly; endocrinologic
causes are generally less common. The only possible
exception to this is a suggestion that the incidence rate
for pheochromocytoma, although still exceedingly rare
(incidence less than 1% among patients with hyperten-
sion), may increase progressively with age.60

Target Organ Damage and Risk 
Factor Assessment

Once the diagnosis of hypertension has been appropri-
ately made and secondary causes considered, the remain-
der of the evaluation should be directed toward the
identification of target organ damage, an assessment of
other cardiovascular risk factors, and identification of
comorbid conditions that may influence the therapeutic
decision-making process. In the older hypertensive



patient, it may be more difficult to detect the manifesta-
tions of target organ damage that are directly attributa-
ble to elevated blood pressure because of concurrent 
age- or disease-associated changes in organ function.
With this proviso, it is useful to determine if there is 
any previous history consistent with coronary artery dis-
ease, cardiac failure, cerebrovascular disease (transient
ischemic attack or stroke), or peripheral vascular disease.
The patient should be assessed for any physical signs con-
sistent with these conditions, as well as for evidence of
hypertensive retinopathy or left ventricular hypertrophy.
In addition to identifying the presence of hyperlipidemia
or diabetes mellitus, information concerning smoking
history, dietary intake of salt and fat, alcohol intake, and
level of physical activity should be obtained to aid in a
determination of overall cardiovascular risk. This infor-
mation will affect the patient’s risk stratum assignment
and the approach to his or her treatment and is also
needed to advise the patient about lifestyle modifica-
tions that may be recommended as nonpharmacological
approaches to blood pressure control. Finally, knowledge
of comorbid conditions is necessary to identify special
clinical situations where a given class of antihypertensive
medication would be either recommended or contraindi-
cated (see Table 40.2).

Treatment

Results from Clinical Trials

There is now no question that a significant reduction in
cardiovascular and cerebrovascular morbidity and mor-
tality results from treatment to reduce blood pressure in
older hypertensive patients. Several randomized clinical
trials of antihypertensive therapy in older populations
have provided compelling evidence that treatment is
effective in reducing cardiovascular (e.g., chronic con-
gestive heart failure) and cerebrovascular (e.g., stroke)
morbidity and mortality. A meta-analysis of outcome
trials in systolic hypertension demonstrated that treat-
ment was associated with significant reductions in overall
mortality, cardiovascular events, and stroke.61 The treat-
ment effect was largest in men, in those over the age of
70 years, and in those who had larger pulse pressures.
Similarly, another meta-analysis of nine treatment
trials62–70 confirmed that treatment of hypertension in the
older population is associated with significant benefits:
the treatment group had significant reductions in all-
cause mortality [odds ratio, 0.88; 95% confidence interval
(CI), 0.80–0.97], stroke mortality (0.64; CI, 0.49–0.82), and
morbidity (0.65; CI, 0.55–0.76), as well as cardiac mortal-
ity (0.75; CI, 0.64–0.88) and morbidity (0.85; 0.73–0.99).71

Based in part on these data, an analysis of the effective-
ness of antihypertensive therapy utilizing data derived

from the NHANES I survey suggested that the number
needed to treat (assuming a 12mmHg reduction in SBP
for 10 years) to prevent cardiovascular events and deaths
or all-cause mortality decreased as a function of the
initial blood pressure reading and of increasing risk strata
(derived from JNC-VI definitions); the prevention of 1
all-cause death required that 81 patients in the lowest risk
grouping be treated compared to 9 patients in the highest
risk group.72

In addition to the demonstrated efficacy of antihyper-
tensive therapy with respect to cardiovascular and stroke
outcomes, it is worth noting that there may be other 
benefits. An analysis of data from the SHEP study iden-
tified that the relative risk of developing congestive heart
failure among the treatment group was approximately
one-half that of the control group.73 Other studies have
focused on a possible relationship between hypertension
and the risk of developing cognitive impairment. Results
from a vascular dementia project designed as part of the
Syst-Eur trial suggest that the rate of the development of
dementia was significantly lower (approximately one-
half) in the active treatment compared with the control
group.74 It should be noted, however, that the dementia
incidence was small (7.7 and 3.8 cases per 1000 patient-
years in control and treated groups, respectively), and this
observation has not yet been replicated.

Although the results from these randomized clinical
trials have provided convincing support for the beneficial
effects of treatment of hypertension in older patients,
there nevertheless are several unanswered questions. The
majority of these trials focused on those with simple
hypertension and, for example, excluded those with 
significant comorbidities such as diabetes or a history of
prior stroke or heart disease. The extent to which these
results are applicable to frail older patients with multi-
ple coexisting diseases is not known. Another issue is
whether these beneficial results extend to the old-old,
individuals over the age of 85 years. One report has iden-
tified an inverse association between blood pressure and
mortality in a group of individuals over the age of 85
years.75 This study reported the entry blood pressure
measurements (separately grouped by systolic and dias-
tolic) and 5-year survival rates of a group of 561 individ-
uals over the age of 85 years who resided in the
community, as well as in nursing homes and hospitals, in
Tampere, Finland. The lowest survival rate was in the
lowest systolic and lowest diastolic groups. Because 80%
of individuals in these groups resided in either hospital
or nursing home settings, it is not certain whether 
other confounding disease-related factors might have
accounted for their decreased survival. However, a sub-
sequent report whose study population was restricted to
community-dwelling elderly aged 84 to 88 years demon-
strated increased mortality in those with either very low
or very high blood pressure.76 Another report utilizing

40. Hypertension 549



550 M.A. Supiano

data obtained from the Established Populations for Epi-
demiological Studies of the Elderly (EPESE) determined
the mortality risk associated with blood pressure in 
community-dwelling older people.77 This study found an
increasing risk of death with increasing systolic blood
pressure in men and women between age 65 and 84 years,
but in men above the age of 85 years, an inverse rela-
tionship between systolic blood pressure and mortality
risk was observed.

Very limited numbers of subjects over the age of 80
years have been included in the controlled clinical trials
of hypertension treatment. Results from the European
Working Party on High Blood Pressure in the Elderly
(EWPHE) Trial suggested that no significant benefits 
of drug treatment occurred in those 80 years and older
(group size, n = 155).63 A similar trend for a reduction 
in treatment benefit with age was noted in the meta-
analysis of the nine studies already cited (including the
EWPHE); however, this difference was not statistically
significant.71 For isolated systolic hypertension, compar-
able treatment benefits were observed in the 649 subjects
80 years and older who were enrolled in the SHEP
study.62 Finally, a meta-analysis of data from subjects
older than 80 years enrolled in randomized controlled
studies suggests that significant reductions in the devel-
opment of stroke (34%), cardiovascular events (24%),
and congestive heart failure (42%) occurred in the 
treatment compared to the control group.78 However, in
this analysis a slight, although statistically nonsignificant,
6% increase in all-cause mortality was identified in the
treatment group. Ultimately, results from the Hyperten-
sion in the Very Elderly trial should help to resolve this
matter.

Another still unanswered question is a concern that
reduction in blood pressure below a certain level may be
associated with increased rather than decreased mortal-
ity, or a J-shaped curve. This relationship has been most
often identified between the level of diastolic blood pres-
sure and cardiovascular mortality. The knowledge that
blood flow to the myocardium occurs primarily during
diastole provides a potential physiologic mechanism to
account for a relationship between low diastolic blood
pressure and cardiovascular mortality. The J-shaped
curve has been raised as a concern in some treatment
studies in which reduction in cerebrovascular but not car-
diovascular mortality has been identified. Results from
several longitudinal studies have identified an increased
risk for stroke and overall mortality in individuals in the
lowest systolic and, particularly, diastolic blood pressure
levels. The relationship between the diastolic blood pres-
sure achieved in subjects enrolled in the Systolic Hyper-
tension in the Elderly Program with respect to their
relative risk for developing cardiovascular disease has
been shown to be inverse; namely, the relative risk
increased as diastolic blood pressure decreased below 

70mmHg.79 Thus, until additional prospective data 
are available to provide guidance in this therapeutic
dilemma, it is prudent to use caution in lowering blood
pressure in older individuals with hypertension. Exces-
sive reductions in blood pressure (e.g., diastolic levels
below 70mmHg) and the development of treatment-
induced postural hypotension should be avoided.

General Approach to Therapy and Monitoring

As is the case in the approach to treatment of other
chronic diseases in an older patient, it is important to
define goals of antihypertensive therapy that are individ-
ualized to a given patient. In this context, the benefits 
as well as the potential risks of any therapeutic interven-
tion need to be balanced to achieve, on the one hand, an
overall goal of preventing the morbidity and mortality
associated with high blood pressure without adversely
affecting the patient’s functional performance or quality
of life on the other. A therapeutic approach directed
toward reduction of systolic blood pressure to below 135
to 140mmHg and diastolic blood pressure to less than 
85 to 90mmHg should be developed utilizing treatments
least likely to produce adverse effects. For individuals
with markedly elevated systolic blood pressure, an inter-
mediate target, such as 160mmHg, may be appropriate.
The major focus of treatment should be on the systolic
blood pressure and pulse pressure because, among older
hypertensive individuals, these are stronger predictors of
adverse outcomes than is the diastolic blood pressure.
In view of the concerns about the J-shaped curve, it is
important not to overtreat with an intervention that pro-
duces an excessive reduction in diastolic blood pressure.
With the exception of hypertensive urgencies and emer-
gencies (discussed next), it is unnecessary and perhaps
deleterious to attempt rapid reductions in blood pressure
to achieve this target level of control. In light of the 
age-associated pathophysiologic changes that result in
impaired blood pressure homeostasis, too rapid a reduc-
tion in blood pressure may be associated with the devel-
opment of symptomatic hypotension in some situations
(e.g., postural or postprandial hypotension). Likewise, it
is advisable to not make dosage adjustments or additions
of other therapies too rapidly to avoid overtreatment.
Once the patient’s blood pressure has been controlled to
an optimal level, it is appropriate to reevaluate the need
for continued therapy. A reduction in dose or in some
cases a trial period without antihypertensive medication
(with close monitoring of the patient’s home and office
blood pressure) will help to minimize the possibility of
overtreatment of blood pressure.

Another general approach to therapy is to continu-
ously assess not only the response to therapy, but also the
development of adverse effects of treatment. The devel-
opment of orthostatic hypotension is an adverse effect



that may occur with any antihypertensive medication,
although central-acting agents and vasodilators are more
commonly implicated in this regard. The symptoms of
orthostatic hypotension may be atypical; rather than pro-
viding a history of postural unsteadiness, the older patient
may cite generalized weakness or fatigue. Because ortho-
static hypotension is common in hypertensive patients
(its frequency increasing in parallel with the supine sys-
tolic blood pressure level58,59), and given the often occult
nature of its presenting symptoms, it is essential to deter-
mine supine and upright blood pressure measurements 
as part of routine monitoring of all older hypertensive
patients.

Nonpharmacologic Treatment Modalities

There are several reasons to review the role of nonphar-
macological treatment modalities in treating geriatric
hypertension. The older hypertensive population may 
in general be characterized as overweight, sedentary,
and salt sensitive. Lifestyle modifications targeted toward
these characteristics may therefore be of particular
benefit in older hypertensive patients. Nonpharmacolog-
ical therapies may be effective initial therapy; individuals
with stage 1 hypertension (systolic blood pressure less
than 160mmHg) who do not have diabetes should 
complete a 6-month trial of nonpharmacologic therapy
before adding an antihypertensive medication if the
target blood pressure is not achieved. In addition, these
therapies may be adjunctive in combination with phar-
macologic treatments, they may result in concurrent
improvements in other cardiovascular risk factors, and
there are minimal associated risks (as well the benefit 
of possibly avoiding adverse side effects associated with
antihypertensive medications). A number of lifestyle
modifications may be recommended: weight reduction;
an aerobic exercise program; dietary alterations to de-
crease sodium, saturated fat, and cholesterol while 
maintaining adequate intake of potassium, calcium,
and magnesium; smoking cessation; and moderation of
alcohol intake.

A randomized trial of nonpharmacologic interventions
in older hypertensive subjects that evaluated the effects 
of dietary sodium restriction and weight loss (the TONE
study) demonstrated that relatively modest reductions 
in dietary sodium intake (~40mmol/day) and in body
weight (~4kg) were accompanied by a 30% decrease in
the need to reinitiate pharmacologic treatment.80 A meta-
analysis of randomized trials assessing the effects of
dietary sodium restriction demonstrated that there is 
a significant reduction in systolic (a mean decrease of 
3.7mmHg for each 100mmol/day decrease in sodium
intake) but not in diastolic blood pressure.81 Consistent
with these results, a follow-up study to the dietary
approaches to stop hypertension (DASH) trial82 that

added a sodium restriction component identified that the
DASH diet in combination with sodium restriction 
(~65mmol/day intake) resulted in a decrease in SBP of
11.5mmHg in hypertensive patients in comparison to 
the control, high-sodium diet.83 Although diastolic blood
pressure was also lower, the magnitude of the effect was
less than that for systolic BP. The differential reduction
in systolic pressure in response to dietary sodium restric-
tion observed in these studies is particularly well suited
for the older hypertensive patient.

There is a high prevalence of obesity in the older 
population: 26% of black and white men, 36% of white
women, and 60% of black women between the ages of 65
and 74 years were characterized as overweight (defined
by body mass index ≥27.8kg/m2 for men and ≥27.3kg/m2

for women) in the National Health and Nutrition Exam-
ination Survey.84 There is increasing evidence that the dis-
tribution of body weight is an important determinant of
cardiovascular risk. In particular, central adiposity has
been shown to be associated with hypertension, hyper-
lipidemia, and insulin resistance.85 Weight reduction is
recommended for hypertensive individuals who are more
than 10% above their ideal body weight, and weight loss
of the order of 5kg has been shown to result in small
(generally less than 5mmHg), but significant, decreases
in blood pressure.86–88 There are likely additive antihy-
pertensive effects of lower extremity aerobic exercise
programs.89 Although there are special considerations in
an older hypertensive patient with regard to screening for
the presence of underlying cardiovascular disease and
attention to the prevention of injuries, the safety and 
efficacy of aerobic exercise has been identified in studies
of older hypertensive individuals.90

Overview of Pharmacologic Treatments

The general approach to pharmacologic treatment of
hypertension is outlined in JNC-VI.2 Treatment is strati-
fied as a function of blood pressure stage (high normal:
130–139/85–89; stage 1: 140–159/90–99; and stage 2 and 3:
≥160/≥100mmHg) and three levels of risk. Because age
greater than 60 years is considered as one component of
cardiovascular risk, all older hypertensive patients fall
into the middle risk group (risk group B) at a minimum.
For those with high-normal and stage 1 hypertension with
no additional cardiovascular risk factors, 6-month trial of
nonpharmacologic therapy is warranted. If a 6-month
trial of nonpharmacologic treatment fails to produce 
the desired reduction in blood pressure, pharmacologic
therapy should be initiated while nonpharmacologic
treatments are continued. Older patients who initially
present with more severe hypertension (stage 2 or 3), as
well as those with diabetes or additional cardiovascular
risk factors or evidence of target organ damage (risk
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group C), should receive pharmacologic therapy initiated
concurrently with nonpharmacologic methods.

The choice of initial antihypertensive drug class should
be based on an individualized patient assessment. One
should consider whether the patient has simple hyper-
tension or if their hypertension is complicated by the
coexistence of other conditions (e.g., diabetes, coronary
artery disease, heart failure, or prostatism) that may
influence drug selection. Each of the antihypertensive
drug classes have been shown to be effective in reducing
blood pressure in the older patient population. For those
with simple hypertension, the initial drug selection based
on the evidence available to date is either a thiazide
diuretic or a long-acting dihydropyridine calcium channel
antagonist.2 Beyond this general recommendation, selec-
tion of a particular antihypertensive drug needs to be 
an individualized decision for each patient, taking into
account the drug’s potential advantages and disadvan-
tages (see Table 40.2), together with the patient’s comor-
bidities. Irrespective of the initial agent that is selected,
in general, the starting dose should be reduced and dose
titration done more gradually in an older hypertensive
patient. If the target blood pressure goal is not obtained
at a maximal dose of the initial agent following several
months of treatment, therapy may either be switched to
an alternate class or a second drug from another class
may be added. A brief overview of the major classes of
antihypertensive drugs that are currently recommended
for initial therapy follows, focusing on their potential 
benefits and side effect profiles.

Diuretics

Therapy with low-dose thiazide diuretics (e.g.,
hydrochlorthiazide dose <50mg daily, or equivalent) has
demonstrated significant benefits in mortality, stroke, and
coronary events in randomized clinical trials in older
hypertensive patient populations. These beneficial effects
combined with their relative safety, favorable side effect
profile (their adverse metabolic effects—hypokalemia,
hyperuricemia, and glucose intolerance—are attenuated
at lower doses), once-daily dosing, and low cost have led
to the recommendation that thiazide diuretics are pre-
ferred for initial therapy.91 Another advantage is that
diuretic therapy leads to a disproportionate reduction in
systolic relative to diastolic blood pressure and is better
at achieving a reduction in systolic blood pressure com-
pared to other agents.91,92 Thiazide diuretics are also well
suited for use in combination therapies because of syn-
ergistic effects with other antihypertensive drug classes.
It is worth nothing that, despite these recommendations,
only 23% of the subjects who were on monotherapy at
the time of their entry into the TONE study were treated
with diuretics,80,93 suggesting that this class of therapy is
being underutilized.94

Calcium Channel Antagonists

Each of the three chemical classes of calcium channel
antagonists, that is, phenylalkylamines, dihydropyridines,
and benzothiazepines, has been shown to be effective in
treating hypertension in older patient populations.95–97

There are significant age-associated alterations in the
pharmacokinetics of each of the three classes of calcium
channel antagonists (a decrease in clearance and an
increase in plasma levels) such that lower doses of these
agents should be used in older patients.98,99 Based on their
mechanism of action, which leads to a reduction in periph-
eral vascular resistance and their lack of significant CNS or
metabolic effects, the calcium channel antagonist family of
medications is well matched to the pathophysiology of the
older hypertensive patient. The dihydropyridine class
(e.g.,nifedipine) has more potent direct vasodilator effects
and may be more likely to produce peripheral edema and
reflex tachycardia. Members of the phenylalkylamine
(e.g., verapamil) and benzothiazepine (e.g., diltiazem)
classes have more potent effects on suppressing atrioven-
tricular (AV) conduction and may produce heart block,
and also these appear to be more commonly associated
with the development of constipation.

Several randomized controlled trials of the efficacy of
long-acting dihydropyridine calcium channel antagonists
(nicardipine or amlodipine) in the treatment of older
hypertensive patient populations have been reported.
The Systolic Hypertension in Europe (Syst-Eur) trial
identified that active treatment was associated with a sig-
nificant decrease in cardiovascular complications, includ-
ing a 44% reduction in nonfatal stroke.100 No significant
benefits were observed in all-cause mortality. The con-
clusions were similar in a subsequent per protocol analy-
sis of these data.101 The benefits of treatment on total and
cardiovascular mortality were less in those older than 80
years. From the per protocol analysis, it was estimated
that treating 1000 patients for 5 years would prevent 24
deaths, 54 major cardiac events, and 29 strokes.101 To
address concerns that calcium antagonist therapy may be
deleterious in those with diabetes, a subgroup analysis of
the Syst-Eur population found similar beneficial effects
in the diabetic population as had been noted in nondia-
betics.102 Finally, a Japanese Intervention Cooperative
Study followed older hypertensive patients rando-
mized to the dihydropyridine calcium channel antagonist
nicardipine or a thiazide diuretic and reported similar
benefits in decreasing the risk of cardiovascular events
between groups.103

b-Adrenergic Antagonists

Beta-receptor antagonists are recommended in the JNC-
VI report as another option for initial drug therapy for
uncomplicated hypertension.2 The primary mechanism 
of action of b-adrenergic antagonists is a reduction in



cardiac output without significant reduction in peripheral
vascular resistance (and less reduction in systolic blood
pressure compared to other agents). Based on the phys-
iologic characteristics of the older hypertensive (Table
40.3), there are several reasons to question whether b-
adrenergic antagonists would be the appropriate choice
for the older hypertensive patient. Indeed, one report
that analyzed evidence from recent randomized 
controlled trials has questioned whether b-adrenergic
antagonists are effective therapy for older hypertensive
individuals.104 This report analyzed results from 10 
randomized controlled trials that evaluated morbidity
and mortality outcomes in hypertensive patients above
the age of 60 years following b-adrenergic antagonist
therapy. These results suggested that b-receptor antago-
nist therapy is less effective as monotherapy with respect
to blood pressure reduction and in the prevention of car-
diovascular events and death in comparison with low-
dose thiazide diuretics. In addition, there was a higher
discontinuation rate due to adverse side effects. This
report concluded with a recommendation that b-receptor
antagonists not be considered as first-line monotherapy
for simple hypertension in older patients. Because of
their effectiveness in the management of symptomatic
coronary artery disease, in secondary prevention follow-
ing myocardial infarction, and in certain congestive heart
failure settings, b-receptor antagonists should be consid-
ered in older patients whose hypertension is complicated
by these comorbid conditions. Glucose and lipid profile
monitoring should be done in patients who are treated

with b-receptor antagonists. In addition, depression and
lethargy may develop during b-receptor antagonist
therapy, particularly with those who are more lipophilic.

Angiotensin-Converting Enzyme 
(ACE) Inhibitors

Because older hypertensive individuals are in general
characterized as having low renin levels (see Table 40.3),
one might predict that ACE inhibitors would not be
effective therapeutic agents in this population. Never-
theless, this antihypertensive class has been shown to 
be effective in treating the older hypertensive.96,97 ACE
inhibitors are generally well tolerated by older patients
(with the exception of cough), and their lack of CNS and
metabolic (glucose, electrolyte, and lipid) effects may be
a particular advantage. Although postural hypotension 
is not common, an exaggerated hypotensive effect may
develop in volume-depleted patients receiving concur-
rent therapy with diuretics; particular attention to this
possibility is required with the initiation of ACE inhibitor
therapy. There are compelling indications to use ACE
inhibitor therapy in patients with coexisting left ventric-
ular systolic dysfunction as well as in diabetic patients
who have microalbuminuria.

The major limitations to the use of ACE inhibitors 
in older hypertensive patients are the development of
hyperkalemia (especially in those with renal insuffi-
ciency) and the potential for development of renal failure
in the setting of bilateral renal artery stenosis. Fortu-
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Table 40.3. Potential advantages, disadvantages, and special clinical considerations in the older hypertensive related to the major
antihypertensive classes recommended for initial treatment.

Potential Potential Clinical situations to Clinical situations to recommend
Antihypertensive class advantages disadvantages recommend use against use, or that require monitoring

Diuretics Benefit documented in Metabolic Systolic hypertension Glucose intolerance, gout,
clinical trials abnormalities hyperlipidemia

Produce greater Urinary incontinence
reduction in SBP
than DBP

Inexpensive

Calcium antagonists Benefit documented in Peripheral edema, Systolic hypertension Left ventricular dysfunction
clinical trials constipation, heart Coronary artery disease

Absence of CNS or block
metabolic effects

b-Antagonists Benefit documented in May increase Coronary artery disease COPD, peripheral vascular disease,
clinical trials peripheral and postmyocardial heart block, glucose intolerance,

vascular resistance infarction type 2 DM, hyperlipidemia,
Metabolic depression

abnormalities
CNS effects

ACE inhibitors Absence of CNS or Hyperkalemia, renal Congestive heart failure, Renal insufficiency or renal artery
metabolic effects insufficiency, cough type 2 DM stenosis

SBP, systolic blood pressure; DBP, diastolic blood pressure; ACE, angiotensin-converting enzyme; COPD, chronic obstructive pulmonary disease;
DM, diabetes mellitus; CNS, central nervous system.
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nately, ACE inhibitor-mediated renal failure is not a
common occurrence and is generally reversible. The use
of ACE inhibitors with short duration of action and fre-
quent monitoring of renal function will aid in the detec-
tion and prevention of this adverse outcome. Although it
may seem paradoxical, despite these potential adverse
effects on renal function, there appears to be a role for
ACE inhibitors in treating hypertensive patients with
chronic renal insufficiency.105 Close monitoring of potas-
sium levels and renal function is necessary when ACE
inhibitors are utilized in these patient groups. Other
potential adverse effects of ACE inhibitors are the devel-
opment of a nonproductive cough (occurring in up to
10% of patients), rash, or angioneurotic edema.

a1-Adrenergic Receptor Antagonists

Although the reduction in peripheral vascular resistance
that occurs with a-receptor antagonist therapy is par-
ticularly appropriate for the pathophysiologic profile 
of geriatric hypertension, and although these agents are
effective in blood pressure reduction,106,107 the develop-
ment of postural hypotension has limited the widespread
use of this class of antihypertensive in the geriatric pop-
ulation. Further, a preliminary report from the currently
ongoing Antihypertensive and Lipid Lowering Treatment
to Prevent Heart Attack Trial (ALLHAT) identified that
subjects randomized to therapy with the a-receptor
antagonist doxazosin had similar outcomes to those
receiving a diuretic but had a twofold greater likelihood
to be hospitalized for CHF. Consequently, this arm of the
ALLHAT study was closed. Until additional information
is available from the ALLHAT and other ongoing trials,
monotherapy with a-adrenergic receptor antagonists to
treat simple hypertension is not advised. One clinical sit-
uation in which a-receptor antagonist therapy may be
considered is in older hypertensive men with prostatism,
because these drugs have been shown to be efficacious in
improving obstructive urinary symptoms.99

Patient Adherence and Resistant
Hypertension

Effective management of hypertension in an older indi-
vidual requires an approach that promotes the patient’s
adherence to its long-term treatment. The role of patient
education cannot be overlooked with regard to explain-
ing the goals of a therapeutic program and the impor-
tance of adherence to this program. There are several
specific methods to enhance adherence to the long-term
medical therapy of this condition. Written information
describing the specific treatment and an agreed-upon
blood pressure goal should be given to the patient. In
general, a simpler regimen promotes patient adherence.
The use of calendar or pillbox systems may be recom-

mended to further assist patient adherence. Blood pres-
sure self-monitoring by the patient is another approach
to involve the patient in the management of their hyper-
tension and perhaps enhance adherence to therapy.
Patient education regarding the significant benefits to be
gained from adequate blood pressure control is of par-
ticular importance because hypertension is usually
asymptomatic. The interdisciplinary geriatric team is well
suited to promoting this approach. To this end, it may be
useful to involve nurses to provide reinforcement and
feedback on the degree of blood pressure control during
visits for blood pressure monitoring, dietitians to review
dietary information and adherence, pharmacists to
promote adherence to the medical regimen, and social
workers to solicit the assistance of family members, if
needed, and to review the financial burden associated
with the cost of medical therapy.

The frequency of follow-up visits should be adjusted to
reflect the patient’s degree of blood pressure elevation 
at presentation with closer follow-up indicated for those
with stage 3 hypertension (i.e., a systolic blood pressure
greater than 180mmHg). With the exception of hyper-
tensive urgencies (discussed next), attempts to reduce the
patient’s blood pressure to target levels too rapidly are
unnecessary and likely deleterious. For most patients,
an interval of 1 to 2 months is appropriate between visits
to determine the need for dose titration. Given the age-
related changes in systems that regulate blood pressure
and impaired blood pressure homeostasis, overtreatment
of hypertension may result in situational (postural or
postprandial) hypotension. At all follow-up visits, it is
imperative to determine the supine and standing blood
pressure. It is good practice to titrate antihypertensive
drug doses to achieve the target (seated) blood pressure
only with the knowledge of whether this increase in 
dose could exacerbate preexisting postural hypotension.
It is also prudent to assess the patient’s adherence to 
his or her antihypertensive medication before recom-
mending an increase in its dosage or considering switch-
ing to an alternative medication. For some patients, it 
will be important to obtain additional information
derived from home or nonoffice setting blood pressure
measurements.

Patients who fail to achieve adequate control of their
blood pressure (failure to reach a target of 140/90)
despite the use of three antihypertensive medications at
maximal doses should be evaluated for causes of resist-
ant hypertension. This evaluation should include an
assessment of their adherence to the medical therapy, a
review focused on potential drug interactions (e.g., non-
steroidal anti-inflammatory agents, corticosteroids, sym-
pathomimetics, and alcohol), and an assessment for
volume overload. Other potential explanations for 
resistant hypertension are the presence of a secondary
cause (renovascular hypertension in particular) or



pseudohypertension, which should be evaluated as
already outlined.

Special Clinical Situations

Hypertensive Urgencies and Emergencies

Hypertensive urgencies and emergencies are defined 
by the necessity to reduce blood pressure quickly to
prevent target organ damage, not by an absolute blood
pressure level. Elevated blood pressure in and of itself
without symptoms or signs of target organ damage does
not usually require aggressive therapy. Aggressive blood
pressure reduction in a patient who presents with 
incidentally noted elevated blood pressure is inappropri-
ate in the absence of a true urgency or emergency.
It is of particular importance to obtain an accurate 
blood pressure measurement to avoid overdiagnosis of a 
hypertensive emergency when none is present (e.g., to
consider the possibility of pseudohypertension as just
discussed). It is possible to produce complications such
as orthostatic hypotension or coronary or cerebral
hypoperfusion syndromes resulting from treating an
elderly patient with elevated blood pressure too 
aggressively.

Hypertensive urgencies are more common than true
hypertensive emergencies.108 These are defined as situa-
tions in which blood pressure should be lowered within
24h to prevent the risk of target organ damage, such as
accelerated or malignant hypertension without symp-
toms or evidence of ongoing target organ damage.109 The
majority of these situations may be managed as with oral
administration of antihypertensive medications but 
generally necessitate a hospitalized setting for frequent
blood pressure monitoring. The medications recom-
mended for this situation include nifedipine, clonidine,
labetalol, and captopril. Because no additional benefit
has been noted with the use of sublingual administration
of any of these agents and the more rapid onset of action
may unpredictably produce a deleterious reduction in
blood pressure, the oral dosage forms, which are effective
within 15 to 30min, are recommended.110 It should be
noted that the blood pressure need not be reduced to
normal levels within 24h; indeed, an attempt to do so
carries with it the risks of complications from coronary
or cerebral hypoperfusion.

Examples of true hypertensive emergencies in older
patients include hypertensive encephalopathy, intracra-
nial hemorrhage, acute heart failure with pulmonary
edema, dissecting aortic aneurysm, and unstable angina.
These situations present with symptoms and signs of 
vascular compromise of the affected organs: brain (symp-
toms of severe headache, altered vision, altered mental
status, and severe hypertensive retinopathy including
papilledema, or focal neurologic signs), heart (symptoms

and signs of left ventricular failure or angina), or kidney
(presenting as acute renal failure). The goal of treatment
in these emergent clinical situations is immediate reduc-
tion in blood pressure, although again not necessarily to
a normal level. The management of these conditions
usually requires an acute hospital setting to permit the
parenteral administration of an antihypertensive agent
and continuous blood pressure monitoring by either 
arterial line, automatic cuff, or oscillometric (Finapres)
devices. Intravenous nitroprusside has been the most
widely utilized of these medications. Its onset of action is
essentially immediate, it has a very short duration of
action, and its rate of infusion may be titrated to result in
a carefully controlled reduction in blood pressure over a
30- to 60-min period. Prolonged nitroprusside adminis-
tration is limited by the accumulation of a thiocyanate
metabolite and the risk of cyanide toxicity. Intravenous
nitroglycerine is an alternative for longer duration of
therapy. Additional parenteral alternatives include
labetalol, enalaprilat, and hydralazine. In addition, for
patients with evidence for fluid overload, parenteral loop
diuretics may aid in achieving blood pressure control.
Once the hypertensive emergency or urgency has been
managed, the next steps are an evaluation to attempt to
determine an explanation for the increase in blood 
pressure (i.e., a workup for secondary causes paying 
particular attention to the possibility of renovascular
hypertension, assessment of adherence with the antihy-
pertensive regimen, and evaluation of resistant 
hypertension) and developing a plan to achieve effective
blood pressure control with appropriate close patient
follow-up and monitoring.

Hypertension in Long-Term Care 
Center Residents

Information concerning the prevalence and management
of hypertension in residents of long-term care (LTC)
facilities is beginning to emerge.111,112 The prevalence of
hypertension in this population ranges from approxi-
mately one-third to two-thirds. Special considerations are
warranted in LTC residents with respect to making the
correct diagnosis and defining the goals of therapy and
its effects on quality of life. Blood pressure measure-
ments in LTC settings may not be accurate.113 Inaccura-
cies result from measurement errors and from the
temporal variability in blood pressure, particularly in
relation to meals. Blood pressure appears to be highest
in the morning before breakfast.111 Postprandial hypoten-
sion is common among LTC residents, affecting about
one-third of this population.114,115 The presence of post-
prandial hypotension has been associated with otherwise
unexplained syncope and has been found to be a signifi-
cant independent risk factor for falls, syncope, stroke, and
overall mortality.
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There are several factors to consider in the manage-
ment of hypertension in the LTC population. First, the
advanced average age and multiple comorbidities in this
population raises several questions surrounding the ben-
eficial effects of antihypertensive therapy. The beneficial
effects of treatment must be carefully balanced against
the potential adverse effects of therapy, and the goals of
therapy must be defined within the context of the
patient’s overall clinical situation. Even an intervention
as seemingly innocuous as a sodium-restricted diet needs
to be evaluated in the context of the high prevalence of
protein-energy malnutrition among nursing home resi-
dents. Second, the medication list of the average LTC res-
ident includes seven medications, and most have three or
more comorbid conditions. The addition of an antihyper-
tensive medication increases the possibility of an adverse
drug event in this frail, at-risk group. Third, several
studies have identified antihypertensive medications,
particularly vasodilators, as a risk factor for falls in this
high-risk population who experience an average of two
falls each year.116–118 Consequently, it is appropriate to
assess both postural and prandial blood pressure in this
population. Randomized controlled trials have not yet
been conducted in the LTC population to provide clear
risk–benefit evidence to support an approach to antihy-
pertensive management. The available data suggest that
diuretic therapy is effective in controlling systolic blood
pressure elevations and that blood pressure reduction
with diuretics lowered the prevalence of postural
hypotension.111
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Peripheral arterial disease (PAD) involves the athero-
sclerotic occlusion of the arterial circulation to the lower
extremities. The disease may be asymptomatic (identified
only by a reduced blood pressure in the ankle), or it may
manifest symptoms of intermittent claudication or severe
chronic leg ischemia. The typical patient with PAD pre-
sents a decade later than the patient with coronary artery
disease and experiences a profound limitation in exercise
capacity and quality of life. In addition to affecting the
limbs, PAD is a manifestation of systemic atherosclerosis
affecting other major circulations involving the cerebral
and coronary circulations. Thus, all patients with PAD 
are at an increased risk of cardiovascular morbidity and
mortality. The treatment goals are directed at providing
symptom relief and at reducing the risk of systemic car-
diovascular morbidity and mortality.

Epidemiology

In the Framingham study, subjects were assessed for PAD
using a history of claudication as a marker of the disease.
Men and women had a similar incidence of intermittent
claudication, which increased with age.1 However, symp-
toms underestimate the true incidence and prevalence 
of the disease. Using the ankle–brachial index (ABI;
described later), the prevalence of PAD is quite high,
affecting 12% of the adult population and 20% of indi-
viduals over the age of 70.2 These figures extrapolate to
approximately 8 million persons affected with PAD in the
United States.

The natural history of PAD has been evaluated in
several studies.3–7 These studies have shown that elderly
control subjects had an all-cause mortality rate of 1.6%
per year. This rate was increased to 4.8% per year in
patients with PAD, a 2.5-fold increased risk. Cardiovas-
cular mortality rates are similarly affected, with 3- to 4-
fold increased risk for patients with PAD. Importantly,

women are at approximately the same risk as men, and
even asymptomatic individuals, who are identified solely
based on an abnormal ankle–brachial index (ABI), have
a markedly increased risk of cardiovascular events. The
mortality risk in patients with PAD is maintained after
adjustment for other cardiovascular risk factors and even
in patients with known coronary artery disease.8

Risk Factors

The risk factors for PAD are those that are expected 
for any patient population with atherosclerosis. The 
most potent risk factors for PAD are age, diabetes melli-
tus, and cigarette smoking. In addition, hyperlipidemia,
hypertension, and elevations in plasma homocysteine
levels play an important role in promoting peripheral
atherosclerosis.

Age

All forms of cardiovascular disease become more preva-
lent with age, and PAD is particularly prevalent in the
elderly. In several studies, the risk of PAD increased
approximately twofold for every 10-year increase in
age.2,9

Diabetes Mellitus

Diabetes is a major risk factor for PAD; persons with dia-
betes were four to five times more likely to develop clau-
dication than nondiabetics.2 The major risk for PAD due
to diabetes appears to be the association of smoking,
hypertension, and byperlipidemia with diabetes, and not
the degree of glycemic control per se.10 Thus, diabetes is
a critical risk factor in the development of PAD, particu-
larly in conjunction with other risk factors.
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Cigarette Smoking

Cigarette smoking is associated with an approximate
three- to fourfold increase in risk for peripheral athero-
sclerosis.11 In addition, current cigarette smoking also 
significantly affects PAD outcomes. For example,
progression from intermittent claudication to ischemic
rest pain with risk of amputation occurs significantly
more frequently in patients who continue to smoke than
those who are abstinent.12,13

Hyperlipidemia

Independent risk factors for PAD include a reduced
HDL cholesterol level, and elevations of total 
cholesterol, LDL cholesterol, triglycerides, and 
lipoprotein(a).2,11 For every 10mg/dL increase in total
cholesterol concentration, the risk of PAD increases
approximately 10%.2

Hypertension

The presence of hypertension increases risk of PAD
approximately two- to threefold.2,11

Homocysteine

Alterations in homocysteine metabolism are a recog-
nized independent risk factor for PAD.14,15 Homocysteine
promotes the formation of oxidized LDL cholesterol,
endothelial dysfunction, and the proliferation of vascular
smooth muscle cells.16 Perhaps the most common cause
of elevations in homocysteine levels are nutritional defi-
ciencies of B vitamins, particularly folic acid and vitamins
B6 and B12.

Additional Risk Factors

An elevated fibrinogen level is an independent predictor
of PAD and also for the severity of claudication.17 Hyper-
coagulable states have not been extensively evaluated 
as risk factors in PAD. The lupus anticoagulant has 
been associated with peripheral atherosclerosis, as have
markers of platelet activation such as increases in beta
thromboglobulin levels.18,19 However, the frequency of
these abnormalities is low and not fully substantiated and
therefore does not warrant screening.

Pathogenesis

The underlying disease process in PAD is the result of
atherosclerosis in the arterial circulation of the lower
extremity, caused by similar pathogenic mechanisms as
for coronary and cerebral atherosclerosis. Arterial occlu-

sive disease results in reduced blood flow, particularly to
the calf muscles during exercise in patients with claudi-
cation, but with critical leg ischemia, blood flow is inade-
quate to meet the resting metabolic demands of the limb.
Importantly, altered hemodynamics do not completely
explain the pathophysiology of claudication. Work from
several laboratories has demonstrated secondary changes
in the skeletal muscle of patients with PAD that are con-
sistent with motor nerve injury and loss of type II muscle
fibers leading to muscle weakness.20,21 In addition, these
patients acquire a metabolic myopathy characterized by
the presence of somatic mutations in the mitochondrial
genome, alteration in the expression of mitochondrial
enzymes, and the accumulation of metabolic intermedi-
ates that have functional significance.22–24 These abnor-
malities are associated with specific defects in the activity
of complex I and complex III of the electron transport
chain that provide further evidence of a chronic,
ischemia-induced myopathy in PAD.25

Clinical Presentation and Diagnosis

Clinical Assessment

PAD is associated with two very characteristic types of
limb symptoms, intermittent claudication and ischemic
rest pain. Claudication is derived from the Latin word
meaning to limp, which is the type of gait observed when
a patient with PAD develops symptoms of claudication.
The discomfort most commonly involves the calf or but-
tocks during walking exercise and is resolved within 
10min of rest.These patients commonly can walk no more
than two to three blocks (200–300m) before they must
stop to relieve the claudication pain. Peak exercise capac-
ity is reduced 50% compared to healthy elderly subjects,
and there is a profound limitation in daily activities.26

Patients with chronic critical limb ischemia often
present with rest pain in the distal foot that occurs at
night and is relieved with dependency. Patients with more
severe disease develop ischemic ulcers that are usually
found at the distal points of the foot (toes, etc.) and are
painful. In general, any patient with an open foot wound
needs to have adequate arterial circulation confirmed by
vascular studies.

The differential diagnosis in patients with leg symp-
toms includes PAD, diabetic sensory neuropathy, reflex
sympathetic dystrophy, vasculitis, spinal stenosis, and
arthritis. Patients with diabetic neuropathy may present
with normal pedal pulses, but symptoms consistent with
ischemic pain, and nonhealing neuropathic ulcers (these
ulcers are usually on the plantar surface of the foot at
pressure points—metatarsal heads). Reflex sympathetic
dystrophy may present after surgical or other forms of
trauma and leads to a painful, discolored, swollen extrem-



ity. Although this disorder is most likely caused by an
autonomic neuropathy, arterial perfusion is typically
normal. Patients with vasculitis may present with
Buerger’s disease (thromboangitis obliterans) and a
strong smoking history. Claudication-like symptoms may
also arise from spinal stenosis, which is due to osteophytic
narrowing of the lumbar neurospinal canal. These symp-
toms include numbness and weakness in the lower
extremity that is produced by standing or increasing
lumbar lordosis rather than just ambulation. The symp-
toms are relieved not simply by rest, but also by sitting
down or leaning forward to straighten out the lumbar
spine. Patients with arthritis of the knee or hip may also
have not only pain in the joint with ambulation, but also
pain at rest or with weightbearing.

Hemodynamic Assessment

An ankle–brachial index (ABI) should be performed in
patients suspected of having PAD, which would include
persons at risk who are over the age of 70 years or
younger patients between the age of 50 to 69 years who
smoke or have diabetes. The estimated prevalence of
PAD in this population at risk is more than 25%.27 In
addition, patients with exertional leg symptoms should
also be evaluated with an ABI. The ABI test can be per-
formed in the office setting using a routine sphygmo-
manometer and a handheld, continuous-wave Doppler to
determine the systolic blood pressure in the arms and
posterior tibial and dorsalis pedis arteries of each ankle.
The ABI calculation is based on the higher of the two arm
pressures and the higher pressure of the two vessels in
each ankle. There is not a single cutoff value to define an
abnormal ABI, but a ratio of 0.90 or less should be con-
sidered diagnostic for PAD.28 ABI values of 0.40 or less
are consistent with critical leg ischemia. In addition to
obtaining the ABI, occlusive lesions can be further local-
ized by taking pressure measurements in the upper 
and lower thigh and calf (segmental limb pressures). In
patients with iliac occlusive disease, the thigh pressures
are reduced, whereas patients with disease more distal in
the leg may have a normal thigh pressure but reduced calf
and ankle pressures.

Functional Assessment

Patients with claudication have a severe limitation in
exercise performance and walking ability. Thus, deter-
mining functional status is an important aspect of the
overall evaluation of the patient with PAD. In patients
with claudication, treadmill testing can be used to define
the distance at which claudication pain begins (initial
claudication distance) and the maximal walking distance.
Claudication therapies typically increase both the initial
and maximal walking distances.29

In addition to treadmill testing, several questionnaire
measures of functional status have been developed 
and validated in this patient population. The walking
impairment questionnaire (WIQ) is a disease-specific
instrument that asks a series of questions regarding the
patient’s claudication severity and ability to walk defined
distances, speeds, and stairs.29 This questionnaire is simple
to administer and has been shown to predict the response
to claudication therapies.30 The Medical Outcomes Short
Form-36 instrument is a nondisease-specific question-
naire that assesses a variety of functional status domains.
This questionnaire has also been sensitive in detecting
treatment effect, particularly in the physical functioning
realm.

Figure 41.1 provides an approach to the diagnosis of
PAD in elderly populations.

Medical Therapy

The primary initial goals of medical therapy in patients
with PAD are to treat the systemic atherosclerosis by 
risk modification and antiplatelet drugs in an attempt to
reduce cardiovascular morbidity and mortality. Once that
has been accomplished, the physician can then address
the relief of symptoms and limb preservation.

Smoking Cessation

Several studies have suggested that smoking cessation
will decrease the risk of critical leg ischemia and even
reduce mortality in patients with PAD.12,13 All patients
with PAD should be referred to a smoking cessation
program and prescribed nicotine replacement and anti-
depressants.32 Nicotine replacement therapies, in addition
to behavior modification, are slightly more effective than
behavior modification alone. A recent meta-analysis of
several placebo-controlled trials revealed cessation rates
of 23% to 27% over 6 to 12 months using a nicotine patch
as compared to placebo, where the quit rates ranged from
13% to 18%.33 Also, in patients with medical diseases,
transdermal nicotine patches have been shown to be safe
even in high-risk populations. Thus, this is a strategy that
should be considered for patients with PAD.

Diabetes

Patients with diabetes should first undergo intensive
blood glucose control to target a hemoglobin A1C less
than 7.0%. Obtaining this goal may have favorable
effects on the risk of cardiovascular events in both type
1 and type 2 diabetes.34,35 However, intensive glycemic
control had no effect on the risk of amputation from
PAD.35 In addition to intensive blood sugar control,
patients with atherosclerosis and diabetes also need
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aggressive risk factor modification; this may be particu-
larly true in the treatment of hypertension when an 
angiotensin-converting enzyme (ACE) inhibitor may be
a preferable agent.36 Given the lack of specific trials, drug
therapy for patients with diabetes and PAD should follow
general published recommendations.37

Hyperlipidemia

Several effective therapies have been developed to treat
patients with hyperlipidemia. Dietary restriction of cho-
lesterol and saturated fats has only a modest effect on
LDL cholesterol levels, but a more substantial decrease
in triglyceride levels, important in the management of
PAD. The statin drugs have become a well-established
means of reducing LDL cholesterol levels. In addition to
statin drugs, gemfibrozil has been shown to lower LDL
cholesterol concentration, with the added benefit of
increase in HDL cholesterol concentrations. Additional
means to modify HDL cholesterol concentration is the

use of niacin, which in a recent study was found to be safe
in patients with PAD and diabetes.38

In patients with PAD, a meta-analysis of randomized
trials of lipid-lowering therapies showed a nonsignificant
reduction in reducing mortality (odds ratio, 0.21; 95% CI,
0.03–1.17). This analysis also concluded that lipid reduc-
tion therapies favorably altered angiographic disease
progression and symptoms of claudication.39 Limitations
of the analysis were a relatively small sample size and the
fact that there have been no clinical trials in PAD of lipid
therapy to prevent ischemic events.

Patients with PAD are at high risk for systemic
ischemic events but at less risk for progression of their
leg arterial disease. Based on evidence from the lipid
trials in coronary artery disease, the National Cholesterol
Education Program guidelines include PAD as a patient
population at the highest risk for future coronary heart
disease events and therefore in need of aggressive sec-
ondary prevention therapies.40 The current recommenda-
tion for lipid therapy in the PAD population is to achieve

Figure 41.1. Evaluation of patients suspected to have periph-
eral arterial disease (PAD). Patients should be evaluated for
peripheral arterial disease if they if they are at increased risk
because of their age or presence of atherosclerotic risk factors,
have leg symptoms on exertion, or have distal limb ulceration
for which history and examination do not provide an obvious
explanation. Additional vascular studies can be obtained in
patients with an ankle–brachial index (ABI) above 1.30, includ-
ing pulse volume recordings (PVR), and pressure in the first toe,

or by duplex imaging of the peripheral vessels to determine 
if peripheral arterial disease is present. Patients with leg 
symptoms on exertion who have an ankle–brachial index of 
0.91 to 1.30 should be considered for an exercise test. An
ankle–brachial index that is above 0.90 at rest but decreases by
20% after exercise is diagnostic of peripheral arterial disease.96

If the initial ankle–brachial index is 0.90 or less at rest, then the
patient likely has peripheral arterial disease and no additional
tests are necessary.



an LDL cholesterol level less than 100mg/dL and a
triglyceride level less than 150mg/dL.41 The LDL choles-
terol goals often require the use of HMG-coenzyme A
reductase inhibitors, and achieving the HDL cholesterol
goals often requires the use of niacin.

Hypertension

All patients with PAD and hypertension should undergo
aggressive lowering of their blood pressure according to
the Joint National Committee VI guidelines.42 All classes
of antihypertensive agents can be used in patients with
PAD, including beta-adrenergic blockers, which are safe
in patients with claudication.43,44 In addition, beta-
adrenergic blockers are routinely used in the periopera-
tive setting to decrease the risks of vascular surgery.45

Another class of drugs, the ACE inhibitors, may be pro-
tective against cardiovascular events in PAD patients. In
the Heart Outcomes Prevention Evaluation Study, 44%
of the population had evidence of PAD.46 The study
demonstrated that ramipril was associated with a reduced
risk for vascular death, nonfatal myocardial infarction, or
stroke in patients with PAD. This study suggests that
ACE inhibitors may be important agents in reducing the
risk of ischemic events in the PAD population.

Additional Approaches to Risk Modification

Elevated homocysteine levels can be reduced by supple-
menting the diet with B vitamins and folate.47 Despite the
ease of therapy with vitamin supplements, there are no
clinical trials that demonstrate a clinical benefit in reduc-
ing homocysteine levels.

Estrogen therapy in postmenopausal women may also
favorably influence several cardiovascular risk factors.48

However, the Heart and Estrogen/Progestin Replace-
ment Study showed no overall benefit of hormone
therapy for reduction of cardiovascular events or periph-
eral arterial endpoints.49 Thus, at the present time, there
are no recommendations for this therapy in PAD
patients.

Antioxidant vitamins such as vitamin E have been
advocated to prevent ischemic events. However, the
HOPE trial showed no benefit of vitamin E on preven-
tion of cardiovascular events.46 Thus the use of antioxi-
dant vitamins in patients with PAD may not result in any
clinical benefits.

Antiplatelet Therapy

In addition to risk factor modification, other therapies
have been targeted to slow the progression of peripheral
atherosclerosis, as well as to decrease the risk of cardio-
vascular morbidity and mortality. The role of platelets in
thrombus formation has led to many studies in the effec-

tiveness of various antiplatelet agents, particularly
aspirin, in the prevention of ischemic events. The meta-
analysis by the Antiplatelet Trialists’ Collaboration con-
cluded that, in patients with a history of myocardial
infarction or stroke, antiplatelet therapy reduced the risk
of ischemic events by approximately 25%.50,51 In patients
with PAD treated with bypass surgery, the Antiplatelet
Trialists’ Collaboration also found that antiplatelet
therapy significantly promoted graft patency following
vascular surgery.52 Thus, it would seem prudent to treat
patients with PAD with low-dose aspirin.

In patients with PAD, ticlopidine has been shown to be
more effective than placebo at reducing the risk of fatal
and nonfatal myocardial infarction and stroke.53,54 This
observation has led to the development of other drugs
including clopidogrel, which lacks many of the side
effects of ticlopidine. The clopidogrel versus aspirin 
for the prevention of ischemic events (CAPRIE) trial
demonstrated that PAD patients showed a 24% risk
reduction on clopidogrel as compared to aspirin in terms
of reducing risk for ischemic events.55

In summary, patients with PAD frequently have a
history of coronary artery disease and stroke, and even in
the absence of this history, PAD remains an independent
predictor of cardiovascular morbidity and mortality.
Aspirin should be considered as the primary antiplatelet
agent for preventing ischemic events in PAD. Aspirin is
also effective in maintaining vascular graft patency and
may prevent thrombotic complications of PAD. Clopido-
grel has FDA approval for the prevention of ischemic
events in PAD, and, although based on a subgroup analy-
sis, clopidogrel may be more effective than aspirin in
PAD patients.

Claudication Medical Therapy

Exercise Training

The use of a formal exercise program to treat claudica-
tion has been studied over the past 30 years. Exercise
therapy for claudication had demonstrated efficacy in
terms of improving exercise performance, quality of life,
and functional capacity.56 Numerous types of exercise
programs have been devised, but the most successful
employ a supervised exercise setting. Patients should also
undergo an exercise test to maximal claudication pain. A
typical supervised exercise program is 60min in duration
and is monitored by a skilled nurse or technician. Patients
should be encouraged to walk primarily on a treadmill
because this most closely reproduces walking in the com-
munity setting. The initial workload of the treadmill is set
to a speed and grade that brings on claudication pain
within 3 to 5min. Patients walk at this work rate until
they achieve claudication of moderate severity. They then
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rest until the claudication abates and then resume exer-
cise. This repeated on-and-off form of exercise is contin-
ued throughout the supervised rehabilitation setting. On
a weekly basis, patients should be reassessed as they are
able to walk farther and farther at their chosen workload;
this then will necessitate an increase in speed or grade or
both to allow patients to successfully work at harder and
harder workloads. This scenario then induces a training
benefit. The duration of an exercise program is 3 to 6
months. The typical benefits include a 100% to 200%
improvement in peak exercise performance on the
treadmill and significant improvements in functional
status.30

Drug Therapy for Claudication

Vasodilators were an early class of agents used to treat
claudication but have not been shown to have clinical
efficacy.57 In 1984, pentoxifylline was approved for the
treatment of claudication. In early controlled trials, the
drug produced a 12% improvement in the maximal tread-
mill walking distance.58 However, in a recent study,
pentoxifylline was no more effective than placebo on
improving treadmill walking distance or functional status
assessed by questionnaires.59 A meta-analysis concluded
that the drug produced modest increases in treadmill
walking distance over placebo, but the overall clinical
benefits were questionable.60

Cilostazol is currently the most effective drug for clau-
dication. Approved in 1999, the primary action of cilosta-
zol is to inhibit phosphodiesterase type 3, which results
in vasodilation and inhibition of platelet aggregation,
arterial thromboses, and vascular smooth muscle prolif-
eration.61–63 In four trials of 1534 patients, cilostazol 
100mg twice daily improved both pain-free and maximal
walking distance as compared with placebo.59,64–66 In one
trial, cilostazol 100mg twice daily was superior to both
placebo and pentoxifylline.59 In three of the trials, cilosta-
zol also improved several aspects of physical functioning
and quality of life as assessed by questionnaires.64–66 The
most common side effects of cilostazol are headache,
transient diarrhea, palpitations, and dizziness. Cilostazol
should not be given to patients with claudication who also
have heart failure.

Additional drugs are in clinical trials for treating clau-
dication. Propionyl-l-carnitine is a metabolic agent that
has been shown to improve treadmill performance 
and quality of life in patients with claudication.67–69

Prostaglandins have been extensively studied in patients
with PAD, but with mixed results. In a recent study,
beraprost, an oral prostaglandin, had positive effects on
treadmill walking distance and quality of life.70 However,
these drugs are still under study and their utility needs
further evaluation. Very few studies have addressed the
issue of combined drug plus exercise therapy for claudi-

cation. However, the available data suggest at least 
an additive effect of exercise training plus a drug for 
claudication.71,72

Interventional Therapy for PAD

Claudication

In patients with claudication, the natural history of the
limb disease is relatively benign in that the risk of pro-
gression to critical limb ischemia and limb loss is quite
small.73,74 Therefore, the decision to proceed with inter-
ventional therapy in patients with claudication is typically
based on lack of response to medical therapy and a suit-
able lesion for angioplasty or surgery.

Angioplasty with or without stenting has been evalu-
ated in both the iliac and femoral arteries. Although the
initial technical success is high (>90% for both), the dura-
bility of angioplasty with stenting is far greater in the 
iliac vessels.75 The Trans-Atlantic Inter-Society Consensus
(TASC) document provides summary recommendation
for lesions that are appropriately treated with angio-
plasty.76 In the iliac arteries, a single stenosis of 10cm or
less, two stenoses less than 5cm, and unilateral common
iliac occlusion are best treated initially with angioplasty.
In the femoral arteries, a single stenosis of 10cm or less
and multiple lesions each less than 3cm may also be
approached with angioplasty, typically without a stent.

Surgery for claudication generally involves two opera-
tions, the aortofemoral bypass and the femoral above-
knee popliteal bypass. Aortofemoral bypass has good
patency in older patients (80% patent at 10 years).77

However, these procedures have a 3% to 5% mortality
risk and a 1% incidence of graft infection.78 Aortic
surgery is a morbid operation from which an older
patient frequently requires months to recover com-
pletely. Femoral popliteal bypass is less durable, with
patencies of 50% to 60% at 5 years.79,80 Operative mor-
tality rates up to 3% are typical when operating for clau-
dication.81 In addition, femoral popliteal bypass is more
likely to lead to limb threat following graft failure. The
TASC recommendations for aortoiliac surgery are for
more diffuse disease,76 which would include bilateral
stenoses of 5–10cm, diffuse, multiple unilateral stenoses
greater than 10cm, bilateral occlusions, and diffuse
disease involving the aorta and iliac arteries. In the
femoral vessels, similar criteria apply for surgery, includ-
ing multiple stenoses or occlusions, each 3 to 5cm, and
complete common or superficial artery occlusions.

Critical Leg Ischemia

The initial management of patients with critical leg
ischemia involves pain relief including narcotics. Patients



with more severe disease including ischemic ulceration or
gangrene also need wound care to control infection and
prevention of further trauma to the extremity. Specific
medical treatments for critical leg ischemia have been
limited. Numerous trials have been performed in Europe
using prostaglandin drugs. These trials have met with
marginal success using a variety of agents. Antiplatelet
therapy is critical to maintain graft patency, whereas 
the use of anticoagulation to maintain graft patency is
empiric and done only in selected cases.

Definitive evaluation and management requires arteri-
ography and revascularization, or primary amputation.
Revascularization operations for critical limb ischemia
use the patient’s own veins (greater saphenous, lesser
saphenous, and arm veins) as the optimal bypass conduit.
Current 5-year patency rates for below-knee popliteal
(distal anastomosis to a modest-sized artery just below
the knee) and tibial (distal anastomosis to smaller arter-
ies at the calf level or below) bypass of 60% to 70% and
50% to 60%, respectively, have been reported by multi-
ple centers.80 Limb salvage (prevention of amputation)
rates of 80% or better for the same time interval are also
the rule,80 which is due to success in second bypass sur-
geries when the first operation eventually fails. Operative
mortality is 5% in most series but may reach 10% in
patients over 80 years of age.82 Hospital stays of 10 or
more days are common due to slow healing and frequent
complications and comorbidities. About one-quarter to
one-third of patients need to go to some sort of rehabil-
itation facility on discharge, although the majority will
stay for only a few weeks.82 The decision to use surgery
or angioplasty as the initial treatment option follows the
TASC guidelines described earlier.

Despite these impressive patency data, 23% of
bypasses will need some sort of operative revision
(usually within the first year) to repair a stenotic area that
develops in the vein graft.83 Twenty percent of patients
will require at least one readmission for wound care
issues, usually associated with an operative incision.84 The
majority of patients develop significant lymphedema in
the operated leg. Constant graft ultrasound surveillance
to locate the asymptomatic stenoses before graft occlu-
sion and limb threat (every 3 months for the first year and
every 6 months for life) and potential revision needs lead
to a substantial amount of patient anxiety.

In patients who progress to amputation, below-knee
amputations are performed in patients with ambulatory
potential. However, despite many different techniques,
there is no guaranteed method to assure healing of
below-knee amputations. Issues that complicate healing
include poor circulation, chronic edema, and skin changes
consistent with chronic venous disease. This difficulty is
reflected in a reamputation rate to attempt below-knee
salvage from 4% to 30%.85–87 Importantly, half of all
below-knee amputees who fail primary healing ulti-

mately require above-knee amputation.88 Primary above-
knee amputation is considered the best option for
patients without any ambulatory potential (dementia,
stroke, obesity, etc).

More below-knee amputees achieve ambulation than
above-knee amputees,89–91 although overall the number
of major amputees who achieve meaningful independent
ambulation is small. Initial rehabilitation can require 9
months or longer. By 2 years, 30% of amputees who were
walking are no longer using their prostheses.89 Advanced
age and female gender bode poorly for ambulation.92

Fifteen percent of amputees require contralateral 
amputation, and another 20% to 30% have died by 2
years.89,93,94

An overall approach to the treatment of PAD is pre-
sented in Figure 41.2.

Conclusions

Peripheral arterial disease is a prevalent manifestation of
atherosclerosis that is associated with significant risk of
morbidity and mortality and also a marked reduction in
ambulatory capacity and quality of life. Unfortunately,
PAD is undertreated with regard to risk factor modifica-
tion, use of antiplatelet therapies, and management of
symptoms.95 The data to support intensive risk modifica-
tion in PAD patients have not been as extensively estab-
lished as is the case for patients with coronary artery
disease. Clinical trials specifically in the PAD population
are needed to address the benefits of the treatment of
hyperlipidemia (including not only LDL cholesterol
reduction, but also modification of other lipid fractions),
diabetes, elevated homocysteine levels, and other preva-
lent risk factors in PAD. Despite these limitations,
patients with PAD should be considered candidates for
secondary disease prevention strategies. Target goals for
the management of atherosclerotic risk factors should be
achieved in all PAD patients. The use of ACE inhibitors
may confer additional benefits in terms of a reduction in
the risk of fatal and nonfatal ischemic events. The data
are better in support of the use of antiplatelet therapies
to prevent ischemic events in PAD. Aspirin should be
considered in all PAD patients, with clopidogrel an 
alternate (and potentially more effective) agent. Studies
evaluating the combination of clopidogrel with aspirin or
aspirin with other antiplatelet agents are needed.

Medical therapies to treat the symptoms of claudica-
tion and limited mobility are now well established. A
supervised walking exercise program should first be con-
sidered in all patients, given the low risk and marked
improvements seen in functional capacity. Pharmacologic
therapies are also available that offer meaningful im-
provements in functional status. Pentoxifylline has limited
utility, but cilostazol has been shown to improve both
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treadmill walking capacity and quality of life. A number 
of other compounds such as propionyl-l-carnitine, pros-
taglandins, L-arginine, lipid-lowering drugs, and angio-
genic growth factors are under investigation for both
claudication and critical leg ischemia. Future studies may
confirm the benefits of combining treatments for claudica-
tion, including exercise following angioplasty or exercise
plus a medication.

Patients who do not respond to medical therapies for
their claudication symptoms should be considered for

angioplasty if they have a lesion amenable to the proce-
dure. Patients with critical leg ischemia should be initially
considered for vascular surgery and/or angioplasty.
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Old age superbly rising! O welcome, ineffable grace of dying
days.

—Walt Whitman, Song of Myself

Part of the ineffable grace of growing older involves
living with and overcoming the travails of rheumatic 
diseases, especially osteoarthritis (OA), which becomes
increasingly common with age. The projected growth of
people aged 65 years and older in the United States has
focused attention on preserving and improving their
quality of life; important among the factors determining
this are the prevention and treatment of musculoskeletal
conditions. Arthritis and other rheumatic conditions,
and chronic back conditions, are the leading causes of dis-
ability in the United States, affecting approximately 43
million people.1 Given current population projections,
arthritis will affect nearly 60 million people in the year
2020 and will limit the major activities of nearly 11.6
million. Arthritis has a sizable economic impact, as it is
the source of at least 44 million visits to a health care
provider, 744,000 hospitalizations, and 4 million days of
hospital care per year. In 1992, the estimated medical
care cost for persons with arthritis was $15 billion, and
total cost (medical care plus lost productivity) was $65
billion, the latter amount being equal to 1.1% of the gross
domestic product.2 Arthritis is a leading health problem
among all demographic groups, but it is especially im-
portant in the elderly; the prevalence of common types
of arthritis increases with age, with as many as 50% of
people aged 65 years and older affected by some type 
of arthritis.3

The older patient with rheumatologic disease presents
a unique opportunity for the astute clinician to untangle
diagnostic puzzles and offer treatments that can improve
function and relieve pain and suffering in very meaning-
ful ways, but diagnosis of rheumatic disease in the elderly
can be especially challenging for several reasons (Table

42.1). Besides presenting important diagnostic and ther-
apeutic demands because of its almost ubiquitous pres-
ence in the older patient, osteoarthritis, the most common
rheumatic disease, also provides the substrate on which
other rheumatic diseases are superimposed in this group,
complicating their diagnosis.

The presentation of other rheumatic diseases in the
older patient is further altered by immune, endocrine, and
vascular changes associated with aging, modulating their
expression and making their diagnosis more difficult. The
well-described higher rate of false-positive serology in
older patients is among the changes that complicate the
diagnosis of rheumatic disease in this group. The com-
monly held misconception that “other” rheumatic dis-
eases are rare or nonexistent in this age group is another
factor that often delays or precludes the diagnosis of
rheumatic diseases in the older patient. As we show here,
incidence rates of diseases such as rheumatoid arthritis
and systemic lupus in older patients are high enough 
to warrant more consideration than they are presently
given. Some, such as temporal arteritis and polymyalgia
rheumatica, occur almost exclusively in the older patient.
Because unifying diagnoses to explain multiple symp-
toms are less common in the older patient, multisystem
rheumatic diseases such as systemic lupus and temporal
arteritis are less often considered in this group and are
often diagnosed late or possibly not at all.

Inflammatory conditions, such as rheumatoid arthritis,
can “burn out” in older patients who may still have 
pain and decreased function from osteoarthritis, which is
more common in previously damaged joints. There may
even be some inflammation in these joints from crystal-
induced arthritis that is also common in this group,
further complicating the diagnosis. We begin this chapter
with an in-depth review of osteoarthritis, the most im-
portant rheumatic disease in the older patient, and 
then go on to cover the other rheumatic diseases, with 
special emphasis on their altered manifestations in this
group.
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Osteoarthritis

Osteoarthritis (OA), once the poor stepchild of the 
more esoteric and “interesting” rheumatic diseases, with
patients often systematically “weeded out” of standard
rheumatology clinics, is finally getting the attention it
deserves as one of the most prevalent conditions of
humankind and the one that causes the most disability.
The commonly held notions that OA is an inevitable con-
sequence of aging because of the normal “wear and tear”
of the joint is much too simplistic. Cartilage does not
simply wear out like the soles of one’s shoes. Rather, the
changes seen in OA involve the complex interaction of
genetic susceptibility, joint mechanics and injury, chon-
drocytes that live a robust metabolic existence, biochem-
ical alterations, and the complex interplay of mediators,
as well as structures that surround the joint.

Perhaps more than any other condition, the changes
associated with OA are most strongly associated with
images of aging, as in the gnarled hands and antalgic or
painful, noisy gait of the old person with arthritis. But
although OA is common in older people, it is not uni-
versal or inevitable. Teasing out the normal changes of
aging from those associated with OA and their interplay
has been a major area of inquiry and is discussed in detail
later. Definitions of OA are problematic because they 
are so dependent on what tools, modalities, or scales one
chooses to consider: clinical symptoms, functional impair-
ment, findings on physical examination, x-ray changes,
gross or microscopic structural changes, biochemical
alterations including cytokines and enzymes, and cellular
alterations. One useful way of understanding OA is as a
final common pathway, a clinical and pathologic outcome
of a range of disorders resulting in similar alterations 
in articular anatomy and function.5 OA occurs when the
dynamic equilibrium between the breakdown and repair
of joint tissues is overwhelmed. Factors that have been
implicated include occupation, body weight, trauma,
recreational activities, developmental abnormalities,
collagen gene mutations, muscle weakness, alterations in
proprioception, denervation of joints, and inherited and
acquired errors of metabolism.

Epidemiologic studies have shown that the prevalence
of OA increases progressively with age. Autopsy surveys
have shown that, by age 40, 90% of all persons have 
histologic evidence of OA, while in the tenth decade 
the process has become universal. In a survey of
roentgenograms of hands and feet, 37% of all adults in
the United States had some evidence of OA. The preva-
lence rose from 4 per 100 among persons 18 to 24 years
of age to 85 per 100 at age 75 to 79. In the Framingham
study,6 radiographic evidence of knee OA increased with
age, from 27% in subjects younger than age 70 to 44% in
subjects aged 80 and older. Anatomic and radiologic
examinations define disease earlier than do clinical
studies based on symptoms and signs. In two studies, the
prevalence of symptomatic knee OA was only 29%7 and
43%8 of radiologically defined disease. Until middle age,
OA occurs with the same frequency in men and women,
but after age 50, symptomatic osteoarthritis is more
common in women, and this difference in prevalence
widens with increasing age. Women are also more likely
to have multiple joint involvement.

Presentation of the Older Patient 
with Osteoarthritis

When presented with an older patient with mobility
problems or pain that appears to be musculoskeletal in
origin, the geriatrician should take a broad perspective
that includes evaluation of the involved joints and the
surrounding tendons, bursae, bones, and, importantly,
muscles. Very often, by the time the patient comes to the
physician’s attention several of these structures have
been affected. The clinician needs to consider the “func-
tional unit” composed of articulating bones, cartilage, lig-
aments, capsule, the muscles that affect movement and
the nerves that control movement, and sense position 
and movement, that is, proprioception. Pain is the classic
symptom that brings the patient to see a physician.
However, aches and pains of joints and muscles, espe-
cially with prolonged or increased use, are so common
among older people and often expected as a part of aging
that many patients do not seek medical care or complain
of pain unless specifically probed. This pattern, of course,
varies with patients and is dependent on psychologic
factors, the presence of other medical problems often
deemed more serious, access to health care, pain thresh-
old, and impact on function.

The most common pain described with OA is an achy
type associated with use of the particular joint. Occa-
sionally, the pain is described as sharp and fleeting, espe-
cially in the knees, where it can be associated with certain
movements during weightbearing. When osteoarthritis
involves the lower back or hips, the pain is often poorly
localized. The pain is typically related to activity, but rest

Table 42.1. Factors complicating diagnosis of rheumatic 
diseases in the elderly.

1. High prevalence of underlying osteoarthritis
2. Immune, endocrine, and vascular changes
3. Higher rates of false-positive serology
4. Misconceptions about incidences of rheumatic diseases
5. Lower incidence of “unifying” diagnoses
6. Inflammatory conditions may “burn out”

Source: Adapted from Stevens MB. Connective tissue disease in the
elderly,4 with permission.



pain is present in approximately 50% and night pain in
about 30%. The origin of the pain experienced in OA 
is a complex phenomenon, as the primary tissue that is
involved, cartilage, contains no nerve input. Other struc-
tures in and around the joint have been implicated. The
impact of psychosocial factors is poorly understood but
may help explain difficulties correlating pain with other
measures of disease such as radiologic findings. In one
study, women with knee pain who did not have radio-
graphic evidence of knee OA had higher anxiety scores
than those without pain.9

Stiffness is another commonly described symptom of
OA. The stiffness associated with OA may be described
as difficulty initiating movement in a joint or decreased
or painful movement in a joint. Morning stiffness, com-
monly seen in the more inflammatory types of arthritis
such as rheumatoid arthritis, may be present but is usually
of shorter duration (less than 30min) and limited to fewer
joints. More commonly, patients describe a gelling phe-
nomenon in which particular joints, most commonly the
knees and hands, become stiff after periods of inactivity.
This discomfort is usually quite short lived, lasting
minutes, and improves after the joint is “worked out.”

As opposed to the younger patient with OA who com-
monly presents with one affected joint, frequently asso-
ciated with a history of trauma, the older patient is more
likely to have involvement of multiple joints in charac-
teristic patterns. Even though trauma may have initiated
problems in a joint in an older patient, OA is such an
insidious condition that the trauma is usually not re-
ported or remembered, as it may have occurred 20 to 
30 years previously. Even if the mind can forget an insult,
however, the body is tenacious when it comes to remem-
bering old traumas.

An attractive explanation of the patterns of joint
involvement in OA and one that helps track the joints
commonly involved in older patients comes from an evo-
lutionary theory first elaborated by Hutton. Our human
ancestors have only been walking upright for about 3
million years, starting with Australopithecus aferensus.
The bulk of the evolution of our joints, therefore, pro-
bably occurred while our ancestors were brachiating
(swinging through the trees by their arms) and knuckle-
walking. According to this theory, certain joints that are
more prone to OA may be underdesigned for the stresses
of modern life, with little functional reserve. Under-
designed joints include those required for pincer grip,
such as the distal interphalangeal and proximal inter-
phalangeal joints, as well as those stressed by upright
walking such as the knees and lower back. Overdesigned
joints, the shoulders (for brachiating) and metacar-
pophalangeal joints (for knuckle-walking), are rarely
involved in primary OA.10

The joints most commonly involved in osteoarthritis
are the distal and proximal interphalangeal joints of the

hands, the first carpometacarpal joint, the first metatar-
sophalangeal joint, the knee, the hip, and the spine. As
the clinical manifestations of OA are dependent on which
joints are involved, they are discussed individually.

Heberden’s nodes, characterized by bony enlargement
of the dorsolateral and dorsomedial aspects of the distal
interphalangeal (DIP) joints of the fingers, are extremely
common in older patients. Flexor and lateral deviation of
the distal phalanx are common. They may be single, but
they usually are multiple. In most patients, they develop
slowly over months or years, usually around the time of
the menopause, giving rise to little or no pain. In a few
patients, they evolve rapidly with redness and tenderness.
Small gelatinous cysts sometimes appear over the dorsal
aspects of the joint. These cysts, which morphologically
resemble ganglia, may disappear spontaneously or persist
indefinitely. Similar nodes at the proximal interpha-
langeal (PIP) joints are known as Bouchard’s nodes.
Involvement of the first carpometacarpal (CMC) joint is
common and is frequently symptomatic. Marked osteo-
phytosis at this site leads to a characteristic squaring
appearance of the hands. The radiographic patterns of
hand OA assessed in the older Framingham subcohort
found women with a much higher incidence than men.
However, the relative frequency of joint involvement was
similar in both sexes: DIPs, followed by the first CMC,
PIPs, and rarely metacarpophalangeal joints (MCPs).
Isolated involvement of any one or two MCP joints can
occur as a result of trauma or in association with crystal
disease. Once established, OA of the hands is usually 
not very painful, but a weaker grip and some functional
impairment involving fine motor skills with increasing
clinical severity of hand OA are common complaints.

Erosive inflammatory osteoarthritis is a variant of OA
of the hands. This entity, which most often affects post-
menopausal women, involves the distal and proximal
interphalangeal joints and less often the metacarpopha-
langeal joints. Painful inflammatory episodes eventually
lead to joint deformities and sometimes to ankylosis.
After years of intermittent acute flares, the joints become
quiescent. The clinical picture may be confused with
rheumatoid arthritis. Radiographic findings include loss
of joint cartilage, spur formation, subchondral sclerosis,
and bony erosions, usually in the central portion of the
joints. Rheumatoid factor tests are negative, and the sed-
imentation rate is normal or only slightly elevated. The
presence of immune complexes in the synovium and a
frequent association with the sicca syndrome suggest that
immune mechanisms may be at work in this subset of
OA.

Osteoarthritis of the knee, although not the most
common site, probably has the greatest impact in terms
of disability. Knee pain severity is the strongest risk factor
for self-reported difficulty in performing tasks of upper
and lower extremity function.11 The knee joint is com-
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posed of three compartments, the medial and lateral
tibiofemoral and the patellofemoral. The medial com-
partment bears the greatest load during walking and is
most commonly involved, followed by the patellofemoral
and last, the lateral compartment. Persons affected with
knee OA commonly complain of pain on walking, stiff-
ness of the joint, and difficulty with ascending steps.
Involvement of the medial compartment will eventually
lead to varus deformity secondary to loss of joint space
(cartilage) from this compartment. Bony deformities are
further compounded by osteophyte production at the
medial and lateral joint margins. Crepitations caused by
cartilage irregularities, eburnated or exposed subchon-
dral bone, or thickened joint capsule or tendons are fre-
quently felt and occasionally heard with flexing and
extending the joint. Not uncommonly, joint effusions can
be appreciated either by a positive bulge sign in which
fluid is milked from the medial compartment and then
seen to flow back when pressure is placed on the lateral
compartment, or when more fluid is present by ballot-
ment of the patella. When testing for ballotment, care
needs to be taken to milk the fluid out of the suprap-
atellar joint compartment by gentle pressure applied
above the patella, as this pushes the fluid, if present,
under the patella. Otherwise, fluid will simply flow
upward and produce a falsely negative test. Assessment
for quadriceps atrophy and strength is important with
consideration that obese patients may have proportion-
ally decreased strength and still appear fairly strong.12

A common complaint associated with knee OA is a
feeling that the knee is about to “give out.” A thorough
assessment for ligament stability should be performed.
Laxity of the collateral ligaments is documented by
increased varus-valgus movement. However, on exami-
nation, many of these patients do not have grossly unsta-
ble knees, and it is thought that the perceived instability
is more related to muscle weakness and fatigue. The
neighboring joints should be carefully examined, as 
they often exhibit decreased range of motion despite not
being primarily involved with OA. The physical exami-
nation should include observation of the gait, checking
for an antalgic gait that is characterized by a short stance
phase on the affected side, but when subtle, more easily
recognized by a fast swing phase on the opposite side.
Patients with cognitive impairment may not complain of
pain but may instead present with antalgic gait, falls, or
decreased mobility, causing them to spend more time in
bed.

Spontaneous osteonecrosis of the knee must be consid-
ered in the differential diagnosis of an acutely painful
knee in the elderly. In a study of 68 patients with spon-
taneous osteonecrosis of the knee, the mean age of onset
was 68 years and the majority were female.13 The struc-
tural changes alter biomechanics of the joint and may
lead to the rapid development of severe osteoarthritis.

Osteoarthritis of the hip is less common but primarily
confined to older individuals. It may be unilateral or
bilateral. Hip joint pain is usually localized to the groin
or along the inner aspect of the thigh. It may be referred
to the buttock or along the obturator nerve to the knee.
At times, the pain in the knee dominates the clinical pre-
sentation, and the diagnosis may be missed. Conversely,
in the evaluation of pain in the hip area, other causes
must be considered. Disorders of the lumbar spine at 
the L2–L3 level may refer pain into the groin, and at the
L5–S1 level into the buttock. Trochanteric bursitis also
may be confused with intra-articular hip disease. Phys-
ical examination shows loss of internal rotation and
abduction early in the disease process. Flexion contrac-
ture may be determined by using the Thomas test, in
which the knee of the uninvolved leg is drawn to the chest
to flatten the lumbar lordosis. If a flexion contracture
exists, the involved leg will flex off the examining table.
On gait examination, the patient may demonstrate an
antalgic gait limp or a gluteus medius lurch, in which the
torso leans over the involved weightbearing hip. This
move reflects an unconscious attempt to place the center
of gravity over the painful hip, thereby decreasing the
forces across that joint. In advanced disease, the leg is
often held in external rotation, with the hip flexed and
adducted. Functional shortening of the leg may result in
a short-limb limp.

Osteoarthritis involving the back is a complex and
poorly understood syndrome. Back pain or discomfort is
an extremely common symptom in older people. As part
of the Framingham Study, Felson et al. studied back
symptoms in their elderly cohort aged 68 to 100 years.14

In their study group, 22.3% reported back symptoms on
most days. Lower back pain was more common than 
mid- or upper back complaints. Age did not affect the
prevalence of back symptoms within this elderly cohort.
Symptoms were more common in women than men.
Older people confined mostly to their homes had an
especially high prevalence of back symptoms.

Degenerative joint disease of the spine results from
involvement of the intervertebral disks, vertebral bodies,
and/or the posterior apophyseal articulations. Narrowing
of the disks may cause subluxation of the posterior
apophyseal joints. The term spinal osteoarthritis describes
the changes in the apophyseal joints, whereas degenera-
tive disk disease applies to the changes in the invertebral
synchondrosis.

Impingement on the nerve roots by spurs that com-
promise the intervertebral foramina is particularly
common in the neck because of the small size of foram-
inal spaces in this location. In patients with involvement
of the lower cervical spine, pain in the neck radiates to
the shoulder and sometimes to the arm and hand. Pares-
thesias and reflex changes are common in the distribution
of the involved nerve root.



Osteophytes in the uncovertebral (Luschka) joints 
may compress the neighboring vertebral arteries as they
traverse the transverse processes of the cervical spine,
leading to signs and symptoms of basilar artery insuffi-
ciency. Narrowing of the vascular lumen is most marked
during rotation of the head. Symptoms that frequently
present in an intermittent pattern include vertigo,
headache, blurring of vision, diplopia, and defects in
visual field. Other symptoms include sudden loss of
strength in an extremity, as well as nystagmus and ataxia,
which may be seen on examination. Angiographic studies
serve to confirm the diagnosis.

Large spurs arising anteriorly from the vertebral
bodies are prevalent. They rarely give rise to symptoms,
but dysphagia due to external compression of the esoph-
agus and respiratory symptoms in the form of coughing
and hoarseness have been reported. Large posterior
spurs protruding into the spinal canal may compress the
spinal cord, leading to upper motor neuron and other
long tract signs. Compression of the anterior spinal artery
may produce a central cord syndrome.

Nerve root compression in the dorsal spine causing
radicular pain around the chest wall is less common.
Involvement of the nerve roots in the lumbosacral 
area is associated with low back pain and neurologic 
signs and symptoms in the distribution of the involved
roots. Neurologic symptoms that are secondary to 
spinal OA must be differentiated from those that result
from primary neurologic disorders. Neurologic com-
plications of osteoarthritis of the cervical spine may 
be confused with amyotrophic lateral sclerosis, spinal
cord tumors, and basilar artery disease. The differen-
tial diagnosis is also complicated by the high preva-
lence of asymptomatic x-ray evidence of OA in the
elderly.

Acquired spinal stenosis is an important cause of low
back symptoms in the older patient rarely seen in those
under 50 years. Symptoms consist of back, buttock, or leg
pain that usually worsens with ambulation, occasionally
in combination with lower limb sensory and motor
deficits and rarely with problems with bowel and bladder
control. Classically, pseudoclaudication is present, with
pain and discomfort worsened with walking and relieved
with stopping, sitting, or lying down and with symptoms
eased in positions of flexion (bending forward, e.g., on 
a grocery cart) and exacerbated by positions of lumbar
extension (walking uphill). The volume of the lumbar
canal tends to decrease with age with most individuals
having at least an anatomic lumbar stenosis by age 80 
relative to the volume of a younger population. With the
development and progression of OA involving the lower
back, the facet joints and ligamentum flavum hypertro-
phy, diminishing the spinal cord volume and purportedly
reducing the blood supply to the nerve roots, thus causing
symptoms.

A variant form of spinal osteophytosis seen in the
elderly is the ankylosing hyperostosis of Forestier. This
condition is characterized by large spurs or marginal pro-
liferations that fuse to form flowing ossifications along
the anterolateral aspects of vertebral bodies. The process
extends to the connective tissue surrounding the spine,
including the anterior longitudinal ligament. The distal
thoracic spine is the site of predilection, but other levels
of the spine may be affected. Radiographic criteria
include the presence of flowing calcifications and ossifi-
cations along the anterolateral aspects of at least four
contiguous vertebral bodies, relative preservation of the
intervertebral disk height, and absence of ankylosis of the
sacroiliac and apophyseal joints. It is estimated that 5%
to 10% of persons over 65 years meet the radiologic cri-
teria for establishing a diagnosis of Forestier’s disease.
Despite extensive anatomic abnormalities, the patients
are either free of symptoms or they complain of modest
pain and stiffness and mild restriction of motion.

The term diffuse idiopathic skeletal hyperostosis is
applied when the vertebral condition is accompanied by
extraspinal manifestations. Those changes include irreg-
ular new bone formation or “whiskering” commonly 
seen in the paraacetabular, tarsal, and metatarsal areas,
large bone spurs on the olecranon process, calcaneus,
and patella, and ligamentous calcification and ossifica-
tion, particularly of the sacrotuberous and ileolumbar 
ligaments. Heel pain may be a prominent symptom.
Dysphagia related to cervical osteophytosis has been
reported.

Commonly Associated Conditions:
Bursitis and Tendinitis

Part of the assessment of a painful joint in the older
patient should include evaluation of periarticular bursae
and tendons, irritation of which can mimic joint involve-
ment. Inflammation of the anserine bursa, which is situ-
ated just inferior to the knee joint on the medial aspect
of the tibia, can produce fairly significant juxta-articular
pain that is difficult to distinguish from primary knee OA.
Tenderness over the bursa that reproduces the pain the
patient experiences may indicate that the anserine bursa
is the culprit. Injection of a crystalline corticosteroid
preparation into the bursa may relieve the discomfort.
When evaluating the painful hip, one should always check
for tenderness over the greater trochanter. Trochanteric
bursitis causes pain, often aggravated by stair climbing,
over the lateral aspect of the hip whereas hip joint pain
is usually experienced more in the groin.15

Fibromyalgia

Fibromyalgia is a poorly characterized, poorly under-
stood clinical syndrome whose main characteristic is pain
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in various locations without any clear underlying pathol-
ogy. The American College of Rheumatology guidelines
for fibromyalgia is the presence of 11 or more tender
points and widespread pain.16 Associated symptoms
include fatigue, sleep disturbance, anxiety, and depres-
sion. Geriatricians need to have a good understanding 
of this syndrome because the prevalence increases with
age, with the highest prevalence attained between 60 
and 79 years (>7.0% in women).17 Fibromyalgia may be
a primary or secondary disorder related to other rheu-
matic diseases. In the older patient, it is most commonly
seen as secondary problem related to OA.

Besides presenting a treatment dilemma, it appears
that the presence of fibromyalgia may have important
implications on how patients will experience and report
other medical problems. Data suggest that patients 
with fibromyalgia appraise medical symptoms and their
importance differently from patients with other rheu-
matic conditions. Wolfe et al. found patients with
fibromyalgia reported more conditions (4.5 versus 3.1)
than those with RA or OA, and in 20 of the 23 conditions,
the importance attached to the conditions by patients
with fibromyalgia exceeded that of the importance attrib-
uted by RA and OA patients without fibromyalgia.18

Although fibromyalgia is a recognizable clinical entity,
there seems to be no rationale for treating fibromyalgia
as a discrete disorder, and it would seem appropriate 
to consider the entire range of tenderness and distress
with the tender point count potentially functioning as a
“sedimentation rate” for distress.19

Laboratory and Radiographic Findings

Although the diagnosis of OA can be made without x-
ray, the plain x-ray is still the most important imaging tool
for investigating OA. The classic x-ray findings of OA
include osteophytosis, joint space narrowing, subchondral
sclerosis, and cysts. Cysts, varying in size from a few mil-
limeters to several centimeters, are seen as translucent
areas in juxta-articular bone. Small age-related marginal
osteophytes associated with some squaring of the joint
margin should be differentiated from OA, in which 
the osteophytes are larger and have a more abnormal
shape.20 X-rays are useful for confirming the diagnosis,
assessing progression of disease, and timing for joint
replacement. It is important to remember that x-rays
often do not correlate well with symptoms. However,
when joint space narrowing, sometimes with “bone-on-
bone” appearance, large osteophytes, and subchondral
sclerosis, are present on a knee x-ray, there is little doubt
that such changes represent severe OA. Proper position-
ing is important. In the case of the knee, loading the joint
by standing is necessary to adequately assess the extent
of cartilage wear.

Radiographic changes of OA of the spine are common
in the older patient and are notorious for their lack of
correlation with actual symptoms. Abnormal findings
include decreased intervertebral space, endplate sclero-
sis, osteophyte formation, and spondylolithesis, which is a
slipping of one vertebra forward on the one below. The
sclerotic bony changes associated with OA of the spine
can give falsely elevated readings of bone mineral
density.21

As mentioned, there are large discrepancies between
radiologic incidence of OA and clinical complaints. In the
Framingham Study22 of elderly subjects, the prevalence 
of radiographic changes of OA in the knee was 34% in
women and 31% in men. Yet, only 11% of all women and
7% of all men had symptomatic disease. The discordance
between symptoms and radiographic findings of OA in
the lumbar spine is striking. At age 50, 87% of adults have
radiographic evidence of lumbar spondylosis, and almost
70% of asymptomatic persons have degenerative disk
disease on spine films.23 Because of the high frequency of
osteoarthritic changes on radiologic examination of the
lower spine, the main utility of plain x-rays in older
patients is to rule out other processes such as infection,
fracture, or malignancy.

Tailored magnetic resonance imaging (MRI) produc-
ing high spatial or contrast resolution images is proving
to be an important tool in the early detection and sur-
veillance of OA progression, as well as assessment of 
surrounding soft tissues. MRI, with its unique ability 
to noninvasively image and characterize soft tissue,
has shown promise in assessment of cartilage integrity.
MRI imaging of knee cartilage correlates well with
arthroscopy for quantification of chondropathy.24 Con-
ventional radiographs are unreliable for evaluating artic-
ular cartilage loss in patients with early OA. Interestingly,
initial joint space narrowing by conventional knee radio-
graphs has been shown by MRI to be caused mostly by
meniscal extrusion rather than thinning of articular 
cartilage.25 Meniscal subluxation seen on MRI is highly
associated with symptomatic knee OA, and increasing
meniscal subluxation on MRI correlates with the sever-
ity of joint space narrowing.26 This finding has important
implications for evaluating therapies that may have a
disease-modifying effect, because actual narrowing may
not reflect cartilage damage but movement of menisci.

The need for better evaluation of OA and its pro-
gression, from a clinical perspective as well as for asses-
sing possible disease-modifying osteoarthritis drugs
(DMOADs), has prompted substantial effort to develop
markers that accurately evaluate the progression of joint
damage; this is especially important in evaluating early
disease, as standard radiographs and even MRI detect
relatively advanced disease. Earlier excitement was gen-
erated when serum levels of cartilage-derived keratin



sulfate appeared to reflect the magnitude of articular car-
tilage breakdown in OA, but subsequent studies found
the correlation to be weak. Serum concentrations of car-
tilage oligomeric protein is considered the current main
contender for a serum marker of OA, but some argue that
no serum marker can adequately reflect what is going on
in specific joints.27 The C-reactive protein level, but not
the erythrocyte sedimentation rate, was found to be asso-
ciated with clinical severity in patients with OA of the
knee, probably reflecting an inflammatory component 
to the disease.28 Interest has shifted to searching for pos-
sible synovial fluid markers. A “daunting” number of
matrix proteins, enzymes, cytokines, and other macro-
molecules are detectable in OA synovial fluid. Altered
concentrations of chondroitin sulfate and keratan sulfate
can be detected in OA with characteristics that differ
from those seen in RA.29 One problem with this approach
relates to the changing clearance kinetics with progres-
sion of disease that can lead to misleading levels. As yet,
there is no synovial fluid marker that has been shown to
reflect disease activity accurately and consistently.30

Risk Factors

Knowledge of risk factors is important in understanding
OA to help identify those with higher likelihood of
getting the disease, as well as for developing preventive
strategies, both primary and secondary, and for thera-
peutic interventions. Factors that place increased stress
on joints appear to be important risk factors for the later
development of OA. This stress can take the form of
repetitive stress and trauma as occurs in certain occupa-
tions. Probably the oldest evidence of occupation-related
OA was reported in a 7000-year-old skeleton of a pre-
historic man with bilateral scapholunate advanced 
collapse, the most common form of OA of the wrist.31

Ligamentous rotary subluxation of the scaphoid is the
most common cause of scapholunate advanced collapse.
Bilateral ligamentous distension caused by repeated
microtrauma, possibly from the manufacture of stone
tools, was suspected to have been responsible for these
lesions. Many classic studies have implicated various
occupations such as coal miners, pneumatic drillers,
cotton operatives, iron workers, and elite athletes.

Large longitudinal health studies have identified
several important risk factors associated with OA. Heavy
physical activity in general has been implicated in the
development of OA, and it appears that modulating
factors such as type of activity, presence of obesity, and
at what point in the life cycle the activity took place are
all important. In a subcohort analysis of the Framingham
Heart Study, heavy physical activity was found to be a
risk factor for incident knee OA in a dose-dependent
fashion in both men and women.32 Although activities

such as moderate running appear to be well tolerated in
younger people, a stronger association of knee OA with
physical activity has been found in women over the age
of 50, compared with younger women. Increasing age is
an important factor in determining the development of
OA after a joint injury such as to the anterior cruciate 
ligament.33

There is a well-described association between obesity
and OA, established mostly from cross-sectional studies,
but the question of whether obesity is a true causative
factor or whether OA predisposed individuals to obesity
because of decreased activity was until recently uncer-
tain. Longitudinal studies have since found obesity to be
a predictor for the development of OA. This association
has been found to be the strongest for knee OA, less so
for OA of the hands, and inconsistent for OA of the hip.
The risk appears to be much stronger in women, although
it also is present in men with severe obesity (highest quin-
tile).34,35 Even mild obesity (BMI > 25) has been found 
to put women at increased risk for the development of
OA of the knee.36 Obesity appears to provide an additive
risk when combined with heavy physical activity. As yet
unknown metabolic factors, possibly related to estrogen,
are theorized to explain the differences in risk associated
with sex, as well as the increased risk for hand OA with
obesity. Because of the markedly increased prevalence of
OA in women, as well as the appearance of generalized
OA around the time of the menopause, several studies
have addressed a possible protective role of estrogen
replacement on OA. One cross-sectional study showed
an association between postmenopausal estrogen
replacement therapy and a reduced risk of radiographic
evidence of OA of the hip, with greatest reduction among
those who had taken estrogen for 10 or more years.37 The
first prospective cohort study to address this question was
performed on a subcohort from the Framingham Study.38

Only a modest and not statistically significant protective
effect of estrogen replacement therapy on OA of the
knee was observed in this particular study.

Ever since orthopedic surgeons began noticing that
patients undergoing surgery for hip fractures seemed to
have a lower than expected prevalence of OA, the possi-
bility of an inverse relationship between OA and osteo-
porosis has been suspected. The theoretical underpinning
for this relationship is that subchondral bone acts as a
shock absorber for overlying cartilage and that osteo-
porotic or softer bone may be acting as a better shock
absorber and thus protect against the development of
OA.39 This observation has been strengthened in 
epidemiologic studies, which have verified an inverse 
correlation between OA and osteoporosis. Women with
radiographically defined knee OA had greater bone
mineral density (BMD), as measured by dual-energy x-
ray absorptiometry at the femoral neck, than did women
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without knee OA.40 An inverse relationship between OA
and osteoporosis of the spine was found when compar-
ing normal subjects with those with OA or osteoporosis
of the spine.41 Radiographic hip OA was associated with
increased BMD in the femoral neck compared with
control subjects in a large prospective study in a cohort
from the Study of Osteoporotic Fractures.42 Interestingly,
the increase in BMD was not associated with a decreased
risk of hip fractures, possibly related to the numbers 
and types of falls sustained by subjects with OA. This 
relationship seemingly pertains to OA involving the 
hand joints as well.43 Osteoarthritis was associated not
only with increased BMD but with an increased rate of
bone loss as well, suggesting an increased turnover.44

Crystals that are known to cause acute arthritis and
periarthritis also play an important role in mediating the
expression of OA. The class of crystals most commonly
found in osteoarthritic joints is the calcium-containing
crystals, of which calcium pyrophosphate and basic
calcium phosphate are the best studied.45 Osteoarthritis is
both more common and more severe in joints in which
chondrocalcinosis or crystals have been demonstrated.
The distribution of joints is altered in those with crystal-
associated OA. Involvement of the carpus, elbow, and
shoulder is significantly more common in crystal-
associated OA than in primary OA. The presence of 
multiple knee compartment involvement is also more
common in crystal-associated OA than in the absence of
crystal deposition. In the only prospective study to sys-
tematically evaluate knee synovial fluid for the presence
of calcium pyrophosphate crystals, the presence of 
crystals was found to be associated with progressive 
cystic changes, progressive bone attrition, and poor symp-
tomatic and functional outcome.46 However, chondro-
calcinosis was not found to be a risk factor for the 
development of knee OA in a subanalysis of the 
Framingham Study.34 Importantly, the true prevalence 
of crystals is probably underestimated by both x-ray and
routine synovial fluid analysis as more sensitive methods
have demonstrated one or both crystal types in the
majority of cases of severe OA of the knee.45

The Role of Joint Instability in the
Pathogenesis of OA

OA is not merely a disease of cartilage but of all the
tissues of the diarthrodial joint, as well as surrounding
structures. There is now increasing interest in the changes
that take place in the periarticular skeletal muscles, as
well as other factors involved in maintaining joint stabil-
ity and proprioception. Ligaments, essential components
of joint stability, become more compliant with increasing
age, but whether this is clinically important and related
to the increasing prevalence of OA with age is not known.
Ligamentous laxity is a cause of OA in animal models but

has been less well studied in humans, although the hyper-
mobility syndromes are known to be a risk factor for OA.
Increased ligamentous laxity, as evidenced by increased
varus-valgus movement, has been found to be correlated
with the degree of radiologic OA of the knee.47 In
patients with unilateral OA of the knee, the uninvolved
knee had greater varus-valgus laxity compared with
control knees. This finding supports the concept that 
ligamentous laxity may predate the disease and may
increase the risk of knee OA, as well as contributing to
its progression.

The role of periarticular muscle weakness in the patho-
genesis and progression of OA has sparked recent inter-
est. Reduced quadriceps strength relative to body weight
is found in women with OA of the knee compared to
those without OA.48 Although it had been previously
assumed that decreased quadriceps strength in OA of 
the knee was related to decreased use of the painful 
joint, recent studies point to a possible pathogenic role of
quadriceps weakness. Comparing a community-based
cohort of older persons (average age, 71 years),
researchers found quadriceps weakness was greater in
participants with radiographic knee OA compared with
those without it, even in the absence of joint pain. This
finding suggests that knee extensor weakness may be a
risk factor for the initiation and progression of knee
OA.49 Complaints referable to quadriceps weakness are
one of the most common and early symptoms reported
by patients with OA and are a better determinant of pain
than radiographic changes.50 Muscle weakness may play
a large role in the age-related increase in incidence 
of OA, as aging is also frequently associated with gen-
eralized weakness related to deconditioning. The phe-
nomenon of arthrogenous muscle dysfunction (AMD)
describes the decreased strength of voluntary contraction
of muscle acting across a joint with OA and may, in part,
explain knee extensor weakness in OA.51

The relationship between muscle weakness and OA is
receiving increasing interest. Skeletal muscles are essen-
tial components of the neuromuscular protective mecha-
nisms that provide shock absorption for the joint.
Coordinated joint movement and muscle activity control
joint loading so that loads applied across joints are dis-
sipated. A well-described example of this occurs with
normal gait when the knee is loaded during heel strike.
Eccentric quadriceps contraction, which involves muscle
lengthening but maintaining tension, cushions the impact.
Weak muscles are fatigued more readily, and their vol-
untary and reflex motor control is slower than those of
well-conditioned muscles; this compromises the neuro-
muscular protective mechanisms of the muscle and leads
to excessive joint movement and instability that stresses
innervated tissues, elicits pain, and gives rise to rapid
jarring loading of the joint. This rapid loading results in
microtrauma to articular cartilage and subchondral bone.



Subchondral bone becomes harder and less able to act 
as a shock absorber, which then creates an amplification
loop in which mild trauma can result in severe joint
destruction (Fig. 42.1).

Problems with proprioception, the conscious and
unconscious perception of limb position and movement
in space, have been implicated as a risk factor for OA. In
a canine model of anterior cruciate ligament (ACL) tran-
section, OA was more severe and developed earlier when
performed in combination with either a dorsal root 
ganglionectomy or articular neurectomy than with ACL
transection alone.52 In humans, this question has been
studied most extensively in the knee where propriocep-
tion derives from integration of afferents from receptors
in muscles, tendons, joint capsule, ligaments, meniscal
attachments, and skin. The hypermobility syndrome, a
well-known risk factor for precocious OA, is associated
with impaired proprioception, especially near full exten-
sion, and may result in mechanically unsound joint 
positions that could predispose to OA.53 Cross-sectional
studies show that knee proprioception is worse in
patients with knee OA than in controls. Proprioception
was found to be worse in older subjects and even worse
in the elderly subjects with knee OA.54

Theoretically, proprioceptive inaccuracy may con-
tribute to gait characteristics associated with increased
stress across joints that predispose toward OA. However,
it is not clear whether the proprioceptive problems 
predispose to OA or if changes associated with OA 
themselves contribute to worsening in proprioception.
Proprioception in older patients with unilateral knee OA
was found to be worse in both the involved knee as well
as the uninvolved knee compared with older control sub-
jects.55 This finding implies that impaired proprioception
is not exclusively a result of local disease in knee OA, but
the relative importance of impaired proprioception in 
the development and progression of knee OA requires
longitudinal study.

Inactivity is an important risk factor for OA that has
been incompletely explored in humans, although there
are excellent animal models that demonstrate immobi-

lization leading to OA. Prolonged bed rest with lack of
joint loading is a theoretical risk for the development of
OA that should be included on the long list of adverse
consequences of bed rest.

Acetabular dysplasia, a very important risk factor for
hip OA in younger people, is responsible for only a very
small percentage of incident hip OA in the elderly.56

Genetics of OA

Since the familial occurrence of Heberden’s nodes was
documented 60 years ago, there has been an appreciation
that genetic factors play a major role in OA. Because of
the complex nature of this role and the multifactorial
nature of OA, the genetics of OA is poorly understood.
Primary generalized OA is the most common form of OA
that is clearly associated with genetic influences. About
20% of those patients describe a positive family history.
Multiple studies suggest that the inheritance is probably
polygenic. Family aggregation of OA among siblings
involving the DIP, PIP, and first CMC joints in a cohort
from the Baltimore Longitudinal Study on Aging con-
tributes to evidence of inheritability.57 Study of hand and
knee radiographs of families from the Framingham Study
cohort and Framingham Offspring Study suggests a
mixed model in a Mendelian mode with a major reces-
sive gene and a residual multifactorial component in gen-
eralized OA.58 Mutations of the genes that code for type
II collagen are probably responsible for small groups of
families with precocious OA. The Arg519-Cys mutation
in type II collagen results in severe, precocious familial
OA in 100% of carriers within the first three decades 
of life.59 Another area of possible genetic influence is in
control of mediators such as IGF-1 that may be impor-
tant in cartilage formation during development stages
and remodeling of adult cartilage.60

Pathophysiology of OA

Knowledge of the physiology of cartilage and the patho-
physiology of OA is becoming increasingly important to
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Figure 42.1. The relationship between muscle
weakness, subchondral bone, and osteoarthritis.
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appreciate risk factors and institute preventive measures,
as well as to understand new treatment modalities.

Cartilage

Hyaline articular cartilage, the main tissue of interest in
OA, is composed mainly of a protein matrix and chon-
drocytes, which live scattered in normal cartilage in iso-
lation. The “effete” chondrocyte comprises less than 5%
by volume of the cartilage but is extremely metabolically
active and responsible for maintaining the extracellular
matrix (ECM). The two major components of the ECM
are proteoglycans and collagen fibers. The collagen fibers
(90% type II collagen) provide the tensile strength and
structural integrity of the cartilage, and the proteogly-
cans, extremely complex glycoconjugates, are responsible
for its ability to undergo reversible deformation or 
elasticity. The predominant proteoglycan of articular 
cartilage is aggrecan, which is composed largely of 
glycosaminoglycans. Glycosaminoglycans are long-
chained, repeating, sulfated, disaccharide units (the most
common ones being keratin sulfate and chondroitin
sulfate) that are attached to a core protein. Aggrecan
molecules are synthesized and secreted into the ECM by
the chondrocyte, where they form aggregates of up to 200
aggrecans attached to a hyaluronic acid core, a linear,

high molecular weight glycosaminoglycan, via a link
protein. Aggrecans are highly concentrated in the ECM
and compressed to approximately 20% of their extended
volume by the collagen fibers that form a three-
dimensional network, preventing further expansion of
the proteoglycans. The proteoglycans carry a high con-
centration of negatively charged anions at physiologic
conditions and thus are highly hydrophilic, providing a
swelling pressure that is restrained by the stiffness and
tensile strength of the collagen fibers so that only a frac-
tion of their hydrodynamic domain is exposed.

When cartilage is loaded, it is deformed by the expul-
sion of fluid, which tends to move toward the load into
the synovial cavity, carrying the waste products of the
cells with it. As water is released from the aggrecans,
negative charges are exposed. As aggrecan molecules 
are forced closer together by the load, increases in 
the density of negative charges and in the repulsive forces
tend to resist further deformation. Ultimately equilib-
rium is reached, in which the external loading force is 
balanced by internal forces. When the load is removed,
water, along with nutrients, is forced back into the ECM
and the cartilage regains its original shape61 (Fig. 42.2).

The fact that cartilage is both avascular and aneural 
has important clinical ramifications. Nutrients diffuse
into the cartilage via the synovial fluid, but this requires

Figure 42.2. Schematic of structure and properties of proteoglycans in cartilage.



joint loading, as already described. A well-described
model for inducing OA in animals involves unloading
limb joints by casting for several weeks, thus disrupting
the flow of nutrients to the chondrocyte. When the cast
is removed and the joint is reloaded, premature cartilage
damage and OA quickly ensue. Importantly, because of
the lack of neural input when damage is isolated to the
cartilage, there will be no associated sensation or
warning.

Many changes have been found to occur in cartilage
with aging. The changes in cartilage proteoglycans are
summarized in Table 42.2. These changes lead to a
decrease in the hydration of the articular cartilage with
aging, which causes a thinning and increased stiffness of
the articular cartilage. Articular cartilage show a marked
age-related enrichment in a different type of cross-linking
product produced by nonenzymatic means (brown-
ing) that tends to stabilize it and retain its properties.
Collagen has an extremely long half-life, of the order 
of 100 years; thus, tensile integrity should remain despite
aging.

Changes in Matrix in OA

Under normal physiologic conditions, chondrocytes 
regulate a dynamic metabolic steady state in which
anabolism is balanced by catabolism. The earliest change
of OA observed from animal models and ex vivo analy-
sis of human cartilage involves increased hydration of the
cartilaginous matrix; this is in distinction to the normal
changes of aging, which involve a decrease in the water
content of cartilage, as just described. This increase in
hydration is thought to be associated with clipping of 
collagen fibers and consequent release of the physical
restraint to the hydrophilic proteoglycans that swell with
water. Early on in the process there is an increase in the
rate of proteoglycan synthesis by the chondrocyte, which
may be an attempt to compensate for an increase in
catabolism of the matrix, causing an early hypertrophic
phase preceding the later degenerative phase. The sub-
sequent degenerative phase is associated with extensive
depletion of matrix proteoglycans via digestion of their

core proteins by proteases released from chondrocytes.
In later stages, chondrocytes synthesize less matrix than
normal. Matrix synthesis varies by regions, being strongly
suppressed in the superficial layers of cartilage but less so
in the deeper layers.62

Because chondrocytes lack cell-to-cell contact, com-
munication between them must occur across the ECM 
via cytokines. Elucidating the complex interactions and
effects of these cytokines in OA has been an important
area of recent investigation. A number of mediators that
influence chondrocyte metabolism have been elucidated,
including interleukin-1-alpha and -beta (IL-1), tumor
necrosis factor (TNF), and nitric oxide (NO). The
cytokine IL-1 is the prototypic inducer of cartilage 
catabolism. IL-1 inhibits collagen production and causes
collagen degradation through the induction of matrix
metalloproteinases, a variety of which have been
described.63

Chondrocytes are probably the major site of produc-
tion of mediators of inflammation in OA showing high
expression of IL-1, TNF, and NO.64 IL-1-alpha and -beta
have been demonstrated in chondrocytes at the articular
surface, as well as distributed throughout cartilage
demonstrating OA changes.65 Cartilage exhibiting the
early changes of OA had the highest intensity of staining
and the highest frequency of positive cells, suggesting a
role in pathogenesis.

The free radical nitric oxide also appears to occupy an
important mediator role. In the joint, chondrocytes are
the major cell source of NO. One of the major functions
of NO in cartilage is its role in the suppression of matrix
synthesis. NO is at least partly responsible for IL-1-
induced suppression of glycosaminoglycan and collagen
synthesis. Interestingly, production of NO by normal 
cartilage in response to IL-1 decreases with advancing
age. NO may also be involved as a mediator of IL-1-
induced expression of matrix metalloproteinase mRNA
and protein and may contribute as an activator of the
latent forms of the enzymes. NO also regulates chondro-
cyte metabolism in response to mechanical loading.66 NO
may also to have some protective effects in cartilage; it is
probably involved in antimicrobial defense and may have
anabolic effects stimulating proteoglycan production
under certain conditions, as well as participating in
wound healing and stimulating collagen production.

Another response of the chondrocyte to cartilage
damage is the production of matrix molecules such as
type X collagen, not found in normal articular cartilage
but found in developing growth plate cartilage. Although
this is interpreted as a repair response, it results in the
production of a mixture of fibrocartilage-like and hyalin
cartilage-like matrix, in addition to matrix calcification.

Besides alterations in chondrocyte metabolism, there
are also changes in their growth characteristics. In normal
mature human articular cartilage, there are no detectable
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Table 42.2. Changes in cartilage proteoglycans with aging.

1. Progressive decrease in the average length of the core protein of
the aggrecan molecule

2. Decreased hydrodynamic size of the aggrecan molecule via
decreased length of chondroitin sulfate chains and increase in
number of keratin sulfate chains

3. Decreased proportion of aggrecans able to form aggregates with
hyaluronic acid

4. Decreased size of aggregates from reduction of length of the
hyaluronic acid molecule and smaller size of the aggrecan
molecules
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levels of chondrocyte proliferation, although very low
levels of proliferation are probably needed to maintain
cartilage cellularity. With increasing age, there is a decline
in cellularity. In osteoarthritis, once the continuity of the
surface of cartilage is disrupted, the cells can divide,
forming clusters of chrondrocytes, the so-called brood 
capsules. Another response of chondrocytes found in OA
cartilage is to undergo morphologic changes characteristic
of apoptosis, possibly as a result of NO production.

Fibrillation is the earliest gross change of cartilage in
OA seen in association with increased hydration and
depletion of proteoglycan. As fibrillated cartilage is
abraded, focal erosions and vertical clefts are formed.
These erosions coalesce with progressive denudation of
underlying sclerotic bone. Proliferation of bone occurs at
the joint margins to form osteophytes and in subchondral
bone, especially in areas denuded of cartilage. The term
eburnation applies to the glistening appearance of the
polished sclerotic bone surface.

The classic morphologic changes of subchondral 
sclerosis in OA are thought by some to have a role in 
the pathogenesis of the condition. Although many
authorities believe that the earliest events in OA occur
in cartilage, an alternate view suggests that changes 
in subchondral bone precede measurable changes in the
cartilage. It is postulated that the earliest lesions are tra-
becular fractures in cancellous bone. The healing of these
fatigue fractures results in thickening of the trabeculae,
leading to an increase in the density of bone with a con-
sequent reduction in its ability to absorb energy. With 
loss of this functional role of bone, energy absorption 
is shifted toward the overlying cartilage whose collagen
fibers sustain fatigue fractures, eventually leading to dete-
rioration of cartilage. Cyst formation is commonly seen
in the juxta-articular bone, probably a result of tissue
breakdown related to focal areas of microfracture in 
the ischemic subchondral bone. Although several studies
have shown evidence of increased subchondral bone
turnover in early OA, there is still disagreement about
whether these changes are concurrent with, primary to,
or secondary to cartilage deterioration.67

Focal, chronic synovitis, characterized by lymphocyte
and mononuclear cell infiltration, is frequently seen in
OA; this is probably due to secretion of inflammatory
mediators initiated by the release of hydroxyapatite or
calcium pyrophosphate crystals or by cartilage break-
down components, or the presence of immune complexes
in the surface of the cartilage.

Prevention

As with other chronic diseases for which there is no cure,
priority needs to be given to measures that can prevent
the condition. Although OA is commonly thought of as
a disease of older people, consideration needs to be given

to events that occurred earlier in life. Studies have shown
associations between recreational physical activity per-
formed years ago and radiographic OA.68 The level of
activity appears to correlate with risk; however, it is also
well known that some loading, as well as maintenance 
of muscle strength, is also important in preventing OA.
The ideal level of activity to minimize OA development
has not been established and probably is quite variable
between individuals. In a 9-year longitudinal study of
recreational runners compared with nonrunners (average
age, 66 at the end of the study), Lane et al. found no
increase in the rate of development of hip or knee OA.69

Much more attention should be paid to the activities,
especially sports, in which even very young children are
participating, and the potential risks they pose for later
development of OA. Well-designed long-term studies 
of programs to determine if prophylactic exercises can
prevent OA or diminish its severity are needed to answer
these questions.

Although obesity is an important risk factor, from a
prevention perspective, early intervention is important
because it appears that cumulative exposure is important,
with increased body mass index (BMI) in young men 20
to 29 being more predictive of subsequent knee OA 
than at ages 30 to 39 or 40 to 49.70 Observational data
from the Framingham OA Study suggest that weight 
loss of approximately 5kg will reduce a person’s risk 
for the development of knee OA over the subsequent 
10 years by 50%.71 The role of micronutrients in pre-
vention is a frequently asked question. An analysis of 
the Framingham data found no significant association of 
incident radiographic knee OA with any micronutrient.72

However, a threefold reduction in risk for progression of
radiographic OA was noted for those in the middle and
upper thirds of vitamin C intake; those in the upper third
for vitamin C intake also had a reduced risk of develop-
ing knee pain during the course of the study. The theo-
retical explanation for the possible effects of vitamin C
on OA comes from its involvement in collagen metabo-
lism. Vitamin C acts as an electron donor in the synthe-
sis of type II collagen and is involved in the hydroxylation
of proline to form hydroxyproline. It also plays a role in
glycosaminoglycan synthesis through its role as a carrier
of sulfate groups. Its role as an antioxidant may also have
some effect.73 Interest in vitamin D increased when inves-
tigators reported that a relative deficit of vitamin D
intake predisposes to progression of preexisting OA.74

Both lower intake of vitamin D and decreased serum
levels have been well documented in older people.

Treatment

The goals of therapy for OA are to reduce pain, slow pro-
gression, and improve function and quality of life. As 
for many other chronic diseases, lifestyle modifications



play an important part of the therapeutic approach of OA.
Nonpharmacologic approaches are by far the most 
important therapies for OA. An important goal of 
therapy is to reduce stress on joints by weight reduc-
tion if indicated, strengthening of the muscles around
involved joints, improving flexibility and proprioception,
and joint protection strategies, including improving joint
mechanics and the use of assistive devices and orthotics.
In managing osteoarthritis, it is important to establish and
communicate realistic objectives for each patient. It is 
critical to focus the patient’s attention on enhancement
and preservation of functional ability, such as walking,
dressing, and living independently. Many patients who
present with hand involvement need only reassurance that
the disease process is not likely to become generalized
or crippling.

Exercise in the Treatment of OA

“Exercise may be the most effective, malleable, and inex-
pensive modality available to achieve optimal outcomes
for people with OA.”75

There is a growing recognition that health and fitness
are achievable with less intense regimens than previously
thought and that these regimens are feasible for people
with a variety of chronic and disabling conditions. For
more information on this subject, the interested reader 
is referred to the American College of Sports Medicine
Guide to Exercise Testing and Prescription for People
with Chronic Diseases and Disabilities.76

Rehabilitation that increases muscle strength has 
been shown to be associated with decreased joint pain
and disability without exacerbation of knee OA pain.
Reeducation of neuromuscular skills can decrease reac-
tion times and improve functional joint stability and 
proprioception, which are important in restoring shock
absorption function of muscle and protecting against
further joint damage.

OA changes found in one joint frequently affect other
joints with range of motion and strength deficits gener-
ally found in adjacent joints and bilaterally. A poorly
appreciated but consistent finding in people with uni-
lateral knee OA is not only decreased range of motion 
of the involved knee, but of the hip and ankle as well, and
significant limitation of motion of all three joints of the
uninvolved contralateral limb. Older people with knee
OA have been found to decrease range of motion in all
the major joints of the lower extremities.77 Decreased
range of motion of the hip and knee increases the risk for
injury and falls, in part because it becomes much more
difficult to recover balance from a stumble. To prevent a
fall after a stumble, one must produce rapid changes in
hip and knee flexion angles while weightbearing.78 Main-
taining or improving the compliance of periarticular soft
tissue is also thought to protect joints from damaging

peak forces as part of the neuromuscular protective
system. Stretching and flexibility exercises are therefore
key elements in exercise programs for people with OA.
In the first large multicenter controlled study of its kind,
investigators sought to answer several important ques-
tions about the potential benefits of exercise for people
with OA. They found that both aerobic and resistance
exercise programs over an 18-month period resulted in
modest but consistent improvement in self-reported pain
and disability and better scores on performance measures
of function compared with controls participating in a
health education program. Importantly, they found that
the subgroup of older participants, those over 70, experi-
enced the same beneficial effects. They also showed that
moderate exercise did not worsen the disease in terms of
either pain or x-ray scores.79

Improved proprioceptive accuracy has also been
demonstrated following muscle training. Knee orthoses
have been shown to improve knee proprioception. Use
of an elastic knee bandage improves proprioception,
probably because the bandage stimulates superficial skin
receptors, free nerve endings, and hair end organs that
would react strongly to bandage movement on skin.80

This increase in proprioception may, in part, explain the
improvement, especially the sense of safety patients
report with elastic bandages, which do not provide sig-
nificant mechanical support. A modality intimately
linked with exercise but also found to be an important
adjunct in itself for the treatment of OA is education.
Self-care education for OA resulted in notable preserva-
tion of function and control of resting knee pain in one
large study.81 The cost of such a program was shown to be
defrayed by a drop in the number of clinic visits but had
no significant effects on the utilization and cost of phar-
maceutical, laboratory, or radiology services.82

Biomechanical Approaches to Therapy

Simple interventions directed toward reducing the load
in affected joints include the use of walking aids, wedged
insoles that change the angle of the legs, shock-absorbing
footwear that reduces impact, and a heel lift if one leg is
shorter than the other. Viscoelastic inserts may be effec-
tive in relieving pain and disease progression or even pre-
vention, as they have been found to reduce the amplitude
of the shock waves at heel strike with walking by 42%.83

If hip or knee involvement is unilateral, a cane held 
in the contralateral hand is helpful. If involvement is
bilateral, crutches or a walker are more desirable.
Biomechanical principles provide a rationale for pre-
scribing adaptive devices such as an elevated toilet seat
and high chairs. Knee cages around the knee may provide
some stability when ligamentous laxity is pronounced.
Pillows should never be placed under the knees at night
because of the risk of devloping flexion contracture.
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Flexion contracture of the hip may be prevented and mild
contractures may be corrected by having the patient lie
prone for 30min twice daily. Occupational therapy to
modify activities of daily living can reduce unnecessary
overloading of the joints of the upper and lower ex-
tremities. Other nonpharmacologic approaches include
thermal modalities, transcutaneous electrical nerve 
stimulation (TENS), exercise programs, weight loss 
programs, patellar taping, tidal irrigation, and programs
to improve coping skills and social support.

Sexual function is often affected in persons with 
arthritis. It is important for the physician to evaluate
problems in this area and to advise the patient of 
measures aimed at overcoming handicaps. Patients with
osteoarthritis of the hips, knees, or spine frequently have
problems with sexual intercourse due to pain or mechan-
ical problems. Despite these limitations, sexual activity
can be undertaken with the use of analgesics beforehand.
Patients should be encouraged to try a variety of posi-
tions that allow the successful, pain-free performance of
intercourse. The Arthritis Foundation’s pamphlet “Living
and Loving with Arthritis” describes a variety of sexual
problems and suggested solutions.

Drug Therapy

Although the future holds promise for the development
of disease-modifying modalities for the treatment of OA,
the current pharmacologic approach to treating OA is
palliative rather than curative. The primary objective of
drug therapy is to reduce pain. Pain is generally under-
treated in older patients, and the pain of OA is no excep-
tion. On the other hand, pain may be an important signal
to prevent certain types of use that might result in further
damage to the joint. Analgesic arthropathy, in which the
relief of pain causes accelerated joint damage because of
increased joint loading, needs to be kept in mind with any
successful therapy.

Guidelines for management of OA suggest a stepwise
approach, starting with simple analgesic medication,
which is usually acetaminophen. Despite its lack of anti-
inflammatory properties, acetaminophen has been shown
to perform well in double-blind placebo-controlled trials
against the nonsteroidal anti-inflammatory drug, ibupro-
fen.84 These data suggest that pure analgesics should be
considered as first-line drugs in OA much more fre-
quently than is the case today. For patients without liver
disease, doses of 1g acetaminophen up to four times daily
are recommended. For the management of moderately
severe pain, viz., acute radicular pain of spinal
osteoarthritis, tramadol HCl (Ultram) has comparable
efficacy to acetaminophen with codeine #3. Ultram is a
centrally acting agent with low potential for addiction.
For pain associated with acute or chronic conditions, the
dose is one or two 50-mg tablets every 4 to 6h, as needed,

to a maximum of 400mg/day. For patients over 75 years
of age, the maximum dose should not exceed 300mg/day.
Individualization of dose is necessary for patients who
have renal or hepatic impairment. Propoxyphene is no
better than acetaminophen and should be avoided in
older patients.

For patients not receiving adequate relief, the addition
or switch to a nonsteroidal anti-inflammatory drug
(NSAID) is the next step. NSAIDs are among the most
widely used therapeutic agents today, with nearly $2
billion spent in the United States yearly on prescription
NSAIDs alone.85 These agents provide analgesia and 
suppress inflammation by inhibiting the cyclooxygenase
enzymes that catalyze the formation of prostaglandins
from arachidonic acid. Cyclooxygenase (COX) exists in
two distinct isoforms, which display important differences
in their patterns of distribution as well as their regulation.
COX-1 is constitutively expressed in virtually all tissues.
COX-1-mediated prostaglandins regulate renal and
platelet function, protect the gastric mucosa, and
promote hemostasis. COX-2-mediated prostaglandins
play a role in pain, inflammation, and fever, and in the
regulation of cell growth, apoptosis, and angiogenesis.
COX-2 is constitutively found in small amounts in such
dissimilar tissues as the brain, endometrium, and the
kidneys, as well as in certain neoplasms. A characteristic
feature of the COX-2 enzyme is its presence in an
inducible form and its upregulation at sites of inflamma-
tion and in some tumors. Stimulation by inflammatory
cytokines, endotoxin, or growth factor leads to a 10- to
80-fold increase in COX-2 levels in such cells as
macrophages, fibroblasts, chondrocytes, synovial cells, and
endothelial cells.

It is a widely held view that the anti-inflammatory
properties of NSAIDs are mediated through COX-2 
inhibition, whereas most of their adverse effects occur as
a result of the inhibiting effects on COX-1. Conventional
or traditional NSAIDs, such as ibuprofen and naproxen,
suppress both COX-1- and COX-2-mediated pros-
taglandins. More recently, a new class of NSAIDs,
termed coxibs, has been added to the therapeutic arma-
mentarium. The actions of coxibs are more specific to
COX-2. The traditional NSAIDs include the time-
honored aspirin and other salicylates, and a large number
of NSAIDs that have been developed over the past 30
years in the hope of enhancing efficacy and reducing side
effects. These drugs have in common analgesic effects at
a lower dosage and anti-inflammatory effects at a higher
dosage. At therapeutically equivalent dosages, most 
traditional NSAIDs have not proven to be much safer
than aspirin. No significant differences in efficacy or side
effects are apparent among the different classes of tradi-
tional NSAIDs. The choice between the various tradi-
tional NSAIDs becomes largely empirical, and it is often
necessary to go through a sequential trial of several 



different NSAIDs to arrive at the one that best suits 
the patient. Intermittent rather than continuous use of
NSAIDs is preferable. In the elderly, compounds with a
short biological half-life, such as ibuprofen and ketopro-
fen, are preferable to those with prolonged half-lives.
Concomitant administration of two NSAIDs is not gen-
erally recommended because of the potential for added
adverse effects. If the decision has been made to pre-
scribe a traditional NSAID to an older patient, it is
important to keep in mind that the starting dose should
be lower than that recommended for younger adults, and
stepwise adjustments should be made until an optimal
therapeutic response is obtained. Patients with OA gen-
erally obtain effective analgesia at about half the daily
dose given to patients with rheumatoid arthritis.

There is a vast body of literature on the evils of
NSAIDs for older patients who are more prone to their
side effects, especially gastrointestinal toxicity and renal
dysfunction. Serious gastrointestinal toxicity such as
bleeding, ulceration, and perforation can occur at any
time, with or without warning symptoms, in patients
treated chronically with conventional NSAIDs. Gastro-
duodenal ulcers can be demonstrated by endoscopy in
10% to 20% of patients who take NSAIDs on a regular
basis, and the annual incidence of clinically important GI
complications approaches 2%.86 It has been conserva-
tively estimated that 16,500 NSAID-related deaths 
occur among patients with rheumatoid arthritis and
osteoarthritis every year in the United States. If deaths
from gastrointestinal toxic effects of NSAIDs were tabu-
lated separately in the National Vital Statistics reports,
these effects would constitute the fifteenth most common
cause of death in the United States. Advanced age has
been consistently found to be a primary risk factor for
adverse gastrointestinal (GI) events. The risk increases
linearly with age.87 The very essence of this debate, espe-
cially as regards GI side effects, has been altered by the
recent release of the new class of NSAIDs, the selective
COX inhibitors.

At the time of this writing, two specific COX-2
inhibitors are available, rofecoxib and celecoxib. Addi-
tional coxibs are currently undergoing clinical trials. The
recommended daily dose of rofecoxib is 12.5 to 25mg and
that of celecoxib 100 to 200mg. Several investigators
have concluded that rofecoxib 12.5mg qd is equipotent
to celecoxib 200mg qd. Although rofecoxib is the more
selective of the two, both agents appear to be as effective
as traditional NSAIDs in suppressing inflammation 
and providing analgesia, while reducing the incidence 
of endoscopic ulcers to levels similar to those seen with
placebo.86 In a double-blind, placebo-controlled study,
specific inhibition of COX-2 by rofecoxib, administered
once daily, resulted in clinically meaningful improve-
ments in patients with OA, confirming that COX-2-
derived prostanoids are important mediators of pain and

other symptoms of knee OA and that inhibition of COX-
1 is not required for clinical benefit.88 Celecoxib has 
similarly been shown to be associated with a lower inci-
dence of upper GI ulcer complications in a recent ran-
domized controlled study.89 Another important benefit of
the coxibs is that, in contrast to the nonselective NSAIDs,
they do not inhibit thromboxene B2 levels or the anti-
platelet effects of low-dose acetylsalicylic acid (ASA),
nor do they increase bleeding time.90

Although coxibs do reduce the risk of ulcers, a
cost–benefit analysis is useful for putting the benefits into
perspective. Peterson and Cryer considered patients at
higher risk for ulcer complications, such as those aged 75
years or older with a prior history of ulcer and gastro-
intestinal tract bleeding, who have about a 5% risk of
developing a complicated ulcer while taking a traditional
NSAID. Assuming that COX-1-sparing agents reduce the
risk by approximately 50% (i.e., to 2.5%), 40 patients
would need to be treated with a COX-1-sparing NSAID
instead of a nonselective NSAID to prevent one ulcer
complication. The yearly incremental cost of this
approach to preventing one complicated ulcer would be
about $30,000, a cost that was thought to justify switch-
ing such patients to COX-1-sparing NSAIDs. This
approach also would be less costly than prescribing
cotherapy for a generic NSAID with misoprostol or a
proton pump inhibitor, although the occurrence rate of
complicated ulcers with these two strategies has not been
compared in a head-to-head study.85

Because COX-2 is expressed in both a constitutive 
and inducible fashion in the kidney, it is not surprising
that renal adverse effects may result from treatment 
with coxibs as they do with nonselective NSAIDs. In
general, renal adverse effects of NSAIDs include reduc-
tions in glomerular filtration rate (GFR) and renal blood
flow, sodium retention, and increases in serum potassium.
These effects can lead to fluid retention, edema, mild 
elevations of the blood pressure, and hyperkalemia.
Obviously, these effects are more likely seen in frail
patients, such as the elderly and those with chronic ill-
nesses. Supportive of this notion is a study in elderly sub-
jects demonstrating that COX-2 inhibition resulted in
renal effects similar to those observed with nonselective
NSAIDs.91

Systemic adrenal corticosteroid analogues are not
usually recommended in the management of osteo-
arthritis. Clinical results with these drugs are equivocal
and are outweighed by their potential side effects.
However, in the patient with severe debilitating pain 
in whom other therapies have not helped sufficiently, a
brief course of low-dose prednisone (5mg a.m.) may give
remarkable palliation.

Topical application of creams containing a NSAID 
or capsaicin appears to have analgesic effects. Local ap-
plication of capsaicin, which depletes substance P from
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sensory nerve endings, caused a 30% reduction in pain in
OA of the knee.92

If pain relief is still not adequate, then Tylenol with
codeine or oxycodone, which has been shown to be effec-
tive in OA, should be tried in carefully selected patients.
Controlled-release oxycodone or in fixed combination
with acetaminophen added to NSAIDs have been com-
pared in patients with OA with similar significant effec-
tiveness in reducing pain and improving sleep found over
placebo. The controlled-release preparation was found to
produce fewer side effects with significantly less nausea
and dry mouth.93

Nutraceuticals as Therapeutic Agents in OA

Two compounds that are receiving increasing attention
are the nutraceuticals glucosamine and chondroitin
sulfate. These compounds have been used in various
forms for OA in continental Europe for more than a
decade and have recently acquired substantial popularity
in this country because of several lay publications. The
medical community in the United Kingdom and the
United States, on the other hand, has paid little attention
to the potential benefits of these compounds, largely due
to concerns about the validity of clinical trials.

The theoretical considerations for the possible effec-
tiveness of glucosamine in OA stems from its status as a
principal component of glycosaminoglycan (GAG), a key
constituent of the matrix of all connective tissues. It is
formed by the addition of an amino group to glucose that
is then acetylated to acetyl-glucosamine. More than 50%
of the glucosamine is nonionized at a pH of the small
intestine, thus allowing significant and rapid absorption.
Glucosamine has a special tropism for cartilage and is
incorporated by the chondrocyte into proteoglycans,
which are secreted into the extracellular matrix. In rats,
14C-labeled glucosamine appears in rat cartilage 4h after
ingestion. When glucosamine is added to cultured human
chondrocytes from osteoarthritic cartilage, a dose-
dependent increase in proteoglycan synthesis occurs.94

Most clinical studies have been conducted on glucosa-
mine. In some preparations glucosamine is combined
with chondroitin sulfate. Glucosamine and chondroitin
are prepared by extraction from animal products, includ-
ing bovine and calf cartilage. More than 90% of ingested
glucosamine is absorbed, while less than 10% of chon-
droitin sulfate is absorbed. In short-term studies, glu-
cosamine and chondroitin preparations have proven to
be safe, but long-term toxicity studies remain to be done.
The concern about the quality of clinical trials led
McAlindron et al. to perform a meta-analysis combined
with systematic quality assessment of 15 double-blind,
placebo-controlled clinical trials of these preparations in
knee and/or hip OA.95 In summing up the results, the

authors found that the clinical trials of glucosamine and
chondroitin preparations for OA symptoms demonstrate
moderate to large effects but exhibit methodologic 
problems that have been associated with exaggerated
estimates of benefit. The overall impression was that the
compounds did show some benefit in treating OA symp-
toms. Given their excellent safety profile, glucosamine
and chondroitin are likely to be useful in the treatment
of OA even though they may be only modestly effective.
Glucosamine and chondroitin are available in phar-
macies and health food stores. The amounts generally
administered are glucosamine 1500mg/day and chon-
droitin sulfate 1200mg/day, with an average cost of about
$30 to $45 per month.

Joint and Bursa Injections

Aspiration and joint injections with corticosteroids have
been one of the mainstays for the palliative therapy of
painful joints. When effusions are large, especially in the
knee, relief of symptoms often occurs with simple aspira-
tion of the joint fluid. However, the fluid will quickly re-
accumulate unless corticosteroids are also injected. A
singe intra-articular injection of triamcinolone hexace-
tonide in knee OA provides short-term pain relief com-
pared with placebo, with best results seen in those with
clinical evidence of joint effusion and successful aspiration
of synovial fluid at the time of injection.96 The mechanism
for alleviating pain besides decreasing inflammation,
which is usually minimal in OA, is unclear. Because of
earlier experience with frequent injections of cortico-
steroids leading to an accelerated rate of joint damage, it is
recommended to limit the frequency of joint injections to
once every 3 months and not to exceed three injections in
a given joint per year.The joint damage seen with multiple
corticosteroid injections over shorter periods of time has
been attributed to a direct effect of steroids on chondro-
cyte metabolism, possibly combined with a component of
analgesic arthropathy. In weightbearing joints, decreased
loading should be recommended for at least 2 days.
Response to steroid injections is highly variable, and
repeat injections should be limited to those who have a 
significant response that lasts several months.

Steroid injections are also useful adjuncts in the treat-
ment of inflamed bursae. Observational studies have
demonstrated both short- and long-term response to
steroid injection, with a majority of patients showing
improvement when assessed 26 weeks after injection.97

Viscosupplementation

In recent years, viscosupplementation has begun to
emerge as an alternative or supplement to analgesics and
NSAIDs in the management of patients with OA of the
knee. Viscosupplementation for the management of OA



was first used and tested on race horses in the early 1970s
and shortly thereafter in people with OA of the knee. The
rationale for this therapy stems from the unique proper-
ties of hyaluronic acid (HA).

The synovial lining of the diarthrodial joint is com-
posed of one to two layers of cells that produce a highly
viscous lubricating fluid, which contains high molecular
weight substances, such as HA and lubricin. These sub-
stances coat the surface of the articular cartilage, provid-
ing lubrication as the articular cartilage surfaces move
across each other during movement. The highly viscous
nature of the synovial fluid is important for normal joint
function, providing a nearly frictionless surface for joint
movement.

Arthritis is associated with elaboration of enzymes and
free radicals that degrade both HA and lubricin. Break-
down of HA leads to a decrease in the viscosity of the
synovial fluid with loss of smooth movement of the artic-
ular surfaces, leading to further joint deterioration. It 
has been known for many years that synovial fluid from
OA joints is lower in elasticity and viscosity than that
from normal joint joints. This decrease in rheologic prop-
erties of the synovial fluid is due to reductions in the
molecular size and concentration of hyaluronan and
results not only from increased degradation but also from
decreased synthesis and an inferior quality of synthesized
hyaluronan.

In early clinical studies with hyaluronan products (1–2
million in molecular weight), viscosupplementation was
shown to be a safe treatment in osteoarthritis. However,
6 to 10 injections were often required to show any effi-
cacy because the elastoviscous properties of the early
hyaluronan preparations were inadequate and the
injected hyaluronan was eliminated too quickly. Because
of this limitation, hylans were developed to produce a
more highly elastoviscous fluid with rheologic properties
similar to those of synovial fluid in the knee joint of
healthy young persons.98 Hylans are cross-linked forms of
purified hyaluronan to form polymers of high molecular
weight (6 million). Hylan preparations have a longer res-
idence time in the joint space, and because of cross-links,
they become more resistant to free radical degradation.
A treatment regimen consisting of three injections of
hylan given 1 week apart has been shown to provide
optimal pain relief in people with OA of the knee. In one
study comparing hylan G-F 20 with a lower molecular
weight hyaluronon, hylan was found to yield significantly
better results at 12 weeks in all the primary outcome
measure, which included weightbearing pain and overall
treatment response.99 Systemic adverse events have been
reported rarely with viscosupplementation and have not
occurred with repeat injection, but mild to moderate
transient local pain and swelling occur in 2% to 3% of
intra-articular injections of hylan G-F 20.

There is some speculation that hylan may act as a
DMOAD, but no studies are yet available to confirm this.
Theoretically, the introduction of replacement HA
preparations of sufficiently high molecular weight might
delay, if not halt, the progression of OA. More studies are
needed to assess long-term effects of this therapy. Some
skepticism is warranted in view of recent findings in a
canine model of OA. In this study, a series of intra-
articular injections of HA did not alter the develop-
ment of osteophytosis or fibrillation, and, in addition,
prostaglandin concentration in the cartilage of treated
knees was significantly reduced, suggesting that HA
therapy may adversely affect cartilage.100

Joint Replacement

Surgical intervention, mostly in the form of total knee
and hip arthroplasty, is recommended for patients in
whom pain and disability cannot be controlled by other
means. Many recent studies have established the effec-
tiveness and safety of total joint arthroplasty. However,
these studies have tended to include mostly younger
patients. Brander et al. looked specifically at subjects 80
years of age and older who were undergoing either hip
or knee arthroplasty and compared their outcome with a
younger, otherwise matched control group. They found
that the older group had similar dramatic improvements
in pain and function, as well as similar complication rates
and length of stay in acute care facilities, compared with
the younger group. The most dramatic postoperative
functional gains were seen in the most disabled people.101

The decision to perform a total hip arthroplasty (THA)
for patients with OA is based largely on patient reports
of pain and disability and not on the radiographic 
findings of OA. Fox et al. reviewed the x-rays of elderly
patients who had undergone unilateral THA and found
that this group tended to have the contralateral THA per-
formed with less severe x-ray findings.102 This finding sug-
gests that if patients had a better understanding of the
procedure and its benefits, they would opt for earlier sur-
gical intervention. Besides alleviating pain and improv-
ing function, elective THA has consistently resulted in
improved health-related quality of life, which was often
dramatic and was most likely to occur within the first 3
to 6 months after THA.103

Loosening remains a major complication following
total joint replacement. Infection needs to be ruled out
whenever loosening occurs. However, the rate of pros-
thetic joint infection has decreased to less than 1% with
improvements in the operating room environment and
the use of prophylactic antibiotics. Recent studies suggest
inflammatory reactions directed against the implanted
materials may contribute to aseptic loosening. Elevated
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immune cell proliferation responses to both acrylic and
cobalt/chromium were observed in patients with asepti-
cally loosened prostheses.104 Like many other procedures,
the outcome of elective hip replacement bears a rela-
tionship to the volume of procedures performed by sur-
geons and hospitals, with low-volume providers tending
to have higher rates of adverse events and serious 
complications.105

Treatment of Low Back Pain

Besides the usual therapies already discussed, therapy for
low back pain may include a course of physical therapy,
with special attention to body mechanics, and epidural
injections in selected cases. Osteopathic manual therapy
(i.e., spinal manipulation) is a frequently used method of
treatment for patients with chronic and subchronic back
pain that has only recently been systematically studied.
A randomized controlled trial comparing standard allo-
pathic therapies with osteopathic manual therapy, albeit
in subjects between 20 and 59 years of age with low 
back pain that had lasted at least 3 weeks but less than 
6 months, found that both groups improved similarly
during the 12-week follow-up. The allopathic treatment
included analgesics, anti-inflammatory medication, active
physical therapy, or therapies such as ultrasonography,
diathermy, hot or cold packs (or both), use of a corset, or
TENS. The osteopathic group required significantly less
medication and used less physical therapy.106

Surgical and Nonsurgical Treatment of 
Spinal Stenosis

Conservative treatment of lumbar spinal stenosis 
consisting of exercise programs and pain medication is
recommended for those with tolerable symptoms or in
whom surgery is too risky or not desired. Caudal epidural
blocks are a reasonable therapeutic option in some
patients with lumbar stenosis, especially those who are
poor surgical risks or have refused surgery. For those 
with progressive neurologic impairment, decompressive
lumbar laminectomy with or without posterior spinal
fusion may be indicated. A prospective cohort study
assessed 4-year outcomes for patients with lumbar steno-
sis treated surgically or nonsurgically.107 For the patients
with severe lumbar spinal stenosis, surgical treatment was
associated with greater improvement in patient-reported
outcomes than nonsurgical treatment at 4-year evalua-
tion, even after adjustment for differences in baseline
characteristics among treatment groups. The relative
benefit of surgery declined over time but remained supe-
rior to nonsurgical treatment. Outcomes for the nonsur-
gically treated patients improved modestly and remained
stable over 4 years. In a study with a longer evaluation

period,Amundsen et al. followed a cohort of 100 patients
with symptomatic stenosis for 10 years who received
either surgical or conservative treatment.108 Those
patients selected for surgery had better outcomes than
those treated conservatively. Importantly, Amundsen et
al. found that many improved with conservative therapy
and, in those who did not, that a delay in surgery of from
3 to 27 months did not appreciably alter their outcomes
compared with those who had surgery initially, suggest-
ing that an initial conservative approach is prudent. There
has been limited systematic study of surgical outcomes 
in older patients; however, two recent studies evaluated
the efficacy of surgical treatment in patients who were
older than 70 and 75 years of age, respectively.109,110 These
studies found that with appropriate preoperative selec-
tion and evaluation, the surgical treatment of elderly
patients with lumbar spinal stenosis can produce signifi-
cant improvement with acceptable levels of morbidity.
Katz et al. found that the most powerful predictors for
positive outcomes after surgery for degenerative lumbar
stenosis was the patient’s report of good or excellent
health before surgery.111

Role of Acupuncture

Acupuncture appears to be a safe and effective adjunc-
tive therapy for short-term relief of symptoms of OA
involving the knee. The benefit of treatment shows some
decline at 4 weeks after cessation.112 The response to
acupuncture appears to be quite variable among patients.
Efforts to relate differences in response to psychosocial
factors have not been rewarding in predicting response.

Experimental Therapies

The recent appreciation of the active metabolic life of the
chondrocyte has led to an interest in biologically based
therapies for OA. The potential use of doxycycline in the
treatment of OA is based on its inhibition of protease
activity against collagen in vitro at concentrations
achieved in serum after oral dosing.113 Oral adminis-
tration of doxycycline significantly inhibited collagenase
and gelatinase activity in human OA cartilage that was
removed for THA.114 Much more work is needed before
therapy with doxycycline can be recommended for OA.
Other potential biologic agents include inhibitors of 
IL-1 and NO, which are known to suppress synthesis of
cartilage matrix. The administration of NO synthase
inhibitors in experimentally induced arthritis have
resulted in reduction of both synovial inflammation and
destruction of cartilage and bone. Another avenue of
future potential treatment is gene therapy, specifically
manipulation of those genes whose products stimulate
chondrogenesis or inhibit breakdown of cartilaginous
matrix.115



Crystal Deposition Disease

Deposition of crystals in and around joints may be asso-
ciated with acute or chronic arthritis. Crystals implicated
in arthritis include monosodium urate monohydrate
(MSU), calcium pyrophosphate dihydrate (CPPD),
and HA and other basic calcium phosphates. The pre-
valence of crystal deposition diseases increases with 
age. Deposits of calcium pyrophosphate and hydroxyap-
atite are often seen in association with OA. Articular
manifestations of this group of diseases are extremely
common in the geriatric population, presenting a wide
range of clinical responses.

Deposition of Crystals: Relationship to Aging
and Osteoarthritis

The precise mechanisms by which crystals are deposited
are imperfectly understood, but increased concentra-
tions of metastable calcium salts and sodium urate, the
unmasking of activators of crystal nucleation and crystal
growth, or a decrease in concentration of inhibitors of
crystal nucleation may act singly or together to promote
crystal formation. In idiopathic or sporadic CPPD depo-
sition disease seen in the elderly, isolated elevation of
pyrophosphate in synovial fluid is due to local abnor-
malities. Increased pyrophosphate production has been
demonstrated in osteoarthritic cartilage and probably
results from enhanced breakdown of nucleotides medi-
ated by the chondrocytic ectoenzymes, 5¢-nucleotidase
and nucleoside triphosphate pyrophosphohydrolase.
The increased activity of these metabolic processes is an
attempt by chrondrocytes to repair damaged cartilage.
Ultrastructural studies have demonstrated deposits of
CPPD in chondrocyte lacunae in areas of damaged
matrix and activated chondrocytes. Aggregated pro-
teoglycans are potent inhibitors of crystal formation.
Deaggregation of proteoglycans in aged and osteochon-
dritic cartilage would lead to a loss of natural calcium
crystal inhibitor.

It would appear that deposits of CPPD and MSU can
form in the absence of osteoarthritis. The familial cases
of chondrocalcinosis and gout in younger persons are
examples of deposition of crystals in seemingly normal
cartilage. On the other hand, biochemical changes in
osteoarthritic cartilage may predispose to crystal deposi-
tion, which in turn may contribute to further joint dete-
rioration. In this latter setting, crystal deposition is a
secondary, opportunistic process in damaged cartilage.
Aging alone appears to be the major factor leading to 
formation of CPPD in fibrocartilaginous structures. The
simultaneous finding of mixtures of crystal deposits in 
the same joints of elderly patients is further evidence 
of their susceptibility to intraarticular and periarticular

crystal deposition. A positive association exists between
gout and CPPD deposition disease and between CPPD
and hydroxyapatite formation.

Crystal-Induced Synovitis

It is generally believed that preformed microcrystals are
shed from cartilage or synovium. Crystals that are asso-
ciated with arthritis possess a negative surface charge 
and avidly bind proteins, including immunoglobulins,
albumin, lysosomal enzymes, complement, and lipopro-
teins. Urate crystals have a strong affinity for IgG. The
molecular orientation of IgG on the crystal surface leaves
the Fc portion exposed and free to interact with Fc cell
membrane receptors on leukocytes, monocytes, synovio-
cytes, and platelets. The interaction between cells and
crystals causes the cells to become activated with release
of a host of inflammatory mediators. Coating of the
crystal surface with IgG greatly enhances phagocytosis
and complement activation. Monocytes and polymor-
phonuclear leukocytes release a potent chemotactic
factor that causes rapid accumulation of polymorphonu-
clear leukocytes. Phagocytosis induces release of oxygen
radicals and lysosomal enzymes. MSU crystals induce
release of interleukin-1 from monocytes, an observation
that may explain the fever of acute gouty arthritis.

Some crystals, for example, MSU, are membranolytic.
After digestion of their protein coating in the phago-
lysosome, the uncoated crystal causes rupture of the
phagolysosome with release of its enzymes into the 
cytoplasm, resulting in cellular autolysis, increased per-
meability of the cell wall, and release of intracellular
enzymes into the surrounding medium. Coating of the
crystals with hyaluronic acid and certain proteins, such as
albumin or lipoprotein, may inhibit or prevent crystal-
induced inflammation, which may explain the occurrence
of crystals in joint fluid after the inflammatory reaction
has subsided or even in the absence of any detectable
inflammation.

Study of synovial fluid by polarized light microscopy
provides clinicians with a precise method of identifying
MSU and CPPD when the crystals are more than 1 mm 
in size. Using a first-order red plate compensator allows
one to determine the sign of birefringence and further
differentiate between crystal types. Nonbirefringent
apatite and other basic calcium phosphate crystals are so
minute that they cannot be identified by ordinary light
microscopy; they tend to aggregate into nonbirefringent
microspherules that are difficult to distinguish from 
cell detritus and fat droplets. Definitive identification 
of apatite and other basic calcium phosphates requires
sophisticated techniques.

Plain radiographs identify macroscopic deposits of
radiopaque calcium containing salts. Hydroxyapatite
deposits are frequently seen in periarticular and capsular
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distribution, whereas CPPD deposition disease is associ-
ated with characteristic punctate and linear calcifications
in fibrocartilaginous and hyaline cartilage.

Gout

New onset of gouty arthritis is common among the
elderly. Most of these patients have hyperuricemia on the
basis of decreased urinary excretion of uric acid, related
to the effects of diuretic therapy, mild renal failure, hyper-
tension, or hypertriglyceridemia. It has been estimated
that about half of all patients who present with their
initial attack of acute gouty arthritis are taking a diuretic.
With the widespread use of these drugs in the elderly
population, it is hardly a surprise that diuretic use is a
major cause of gout in this age group. Less commonly,
gout is secondary to overproduction of uric acid due 
to increased turnover of cells, as in myeloproliferative 
disorders.

The presentation of gout in the elderly differs from the
more classic picture in younger men. The pattern is fre-
quently polyarticular, subacute or chronic, and men and
women appear to be affected with the same frequency.
In women, the first manifestations of gout may be acute
arthritis in finger joints, sometimes presenting as inflamed
Heberden’s or Bouchard’s nodes. Elderly women are
particularly prone to develop diuretic-induced polyartic-
ular gout. Many have underlying osteoarthritis, and con-
comitant tophi and osteoarthritic changes in the same
joint have been described. The appearance of asympto-
matic tophi in Heberden’s and Bouchard’s nodes in
elderly women as the initial manifestation of gout has
been highlighted in several recent reports.116,117

Chronic polyarticular gout with tophi can be misdiag-
nosed as rheumatoid arthritis with rheumatoid nodules,
resulting in improper treatment and otherwise prevent-
able disability. To add to the confusion, rheumatoid factor
tests are positive in about 30% of patients with topha-
ceous gout, a finding that relates to the coating of urate
crystals by IgG.

The diagnosis of gout can be readily established by
studying synovial fluid or tophaceous material by polar-
ized light microscopy. Needle-shaped negatively birefrin-
gent crystals of MSU are seen in 95% of patients with
acute gouty arthritis and are a sine qua non for estab-
lishing a definitive diagnosis. Hyperuricemia, common in
the elderly, is less reliable as a diagnostic test. Further-
more, serum urate levels are within normal limits at the
time of the acute attack in 7% of the cases. Calcium
pyrophosphate dihydrate crystals can coexist with urate
crystals, and isolated cases of bacterial arthritis superim-
posed on gouty arthritis have been reported. If the clini-
cal picture is suspicious of a septic joint, synovial fluid
must be cultured.

The management of gout in the elderly is guided by 
the same principles that apply to a younger age group.
The acute attack is treated with colchicine or one of the
NSAIDs. The cautious use of NSAIDs has been discussed
under osteoarthritis. A patient with decreased renal 
function, whose gout is precipitated by administration 
of a diuretic, is at risk of developing renal insufficiency 
if a NSAID is used to treat acute gouty arthritis.
Colchicine has a low therapeutic margin and should be
administered with caution. It is given in hourly doses of
0.6mg, for a total of four to eight doses with decreases in
dosage for hepatic or renal disease. The drug must be
stopped promptly at the first sign of loose stools to avoid
the consequences of dehydration and potassium loss.
Renal, hepatic, and myocardial impairment, and the 
presence of cardiac arrhythmias, enhance the risk for
colchicine toxicity. Chronic usage in patients with renal
insufficiency has been associated with myoneuropathy
syndrome. Colchicine may be administered slowly into a
large vein in a dose of 2mg. Great caution must be exer-
cised to avoid extravasation, which may result in tissue
necrosis and sloughing of the skin. Intra-articular injec-
tion of corticosteroid is helpful when gout involves an
accessible joint. Oral administration of corticosteroids is
also useful in older patients, but because of a tendency 
of gouty arthritis to rebound, concomitant administration
of a maintenance dose of colchicine or a NSAID is 
necessary.

Drugs to lower serum urate should be initiated once
the acute attack has subsided. Because acute gouty
arthritis may occur during the initial treatment with a
hypouricemic drug, it is advisable to use colchicine pro-
phylactically in a dose of 0.6mg twice daily for several
weeks. Uricosuric drugs are effective so long as the 
creatinine clearance exceeds 50mL/min. Probenecid and
sufinpyrazone are the principal uricosuric drugs. Diflu-
nisal in a dose of 500mg two times daily is weakly urico-
suric and may be worth trying in a patient who also
requires an analgesic drug for symptomatic OA. Aspirin
abolishes the effect of uricosuric drugs and should not be
given concomitantly. Allopurinol is the drug of choice for
patients with overproduction of uric acid or with signifi-
cant reduction in renal function or those who require
continuous treatment with aspirin, diuretics, or other
drugs that interfere with the tubular secretion of urate.
The dose of allopurinal in elderly patients with dimin-
ished uric acid excretion is smaller than in overproducers
of uric acid. The goal is to prescribe the lowest dose of
allopurinol that will maintain serum urate between 5 and
6mg/dL. Frequently, 100 or 200mg allopurinol given in a
single morning dose will suffice. Serious toxicity includes
agranulocytosis, granulomatous hepatitis, and exfoliative
dermatitis. Many cases of prolonged hypersensitivity
reactions characterized by an erythematous macu-
lopapular rash, eosinophilia, fever, liver function 



abnormalities, and progressive renal failure have been
recorded. Another concern in using allopurinol is the
observation of an increased incidence of severe hyper-
sensitivity reactions from coadministered drugs, for
example, penicillin and ampicillin. Asymptomatic 
hyperuricemia is not an indication for long-term urate-
lowering therapy; the risks of drug toxicity outweigh 
any benefit.

Calcium Pyrophosphate Dihydrate 
Deposition Disease

Calcium pyrophosphate dihydrate (CPPD) causes the
most common crystal-associated arthritis in the elderly.
In 1962, McCarty reported an acute arthritis mimicking
gout, and therefore termed pseudogout, in elderly
patients with chondrocalcinosis.118 He further identified
the crystals in synovial fluid and cartilage as calcium
pyrophosphate dihydrate (Ca2P2O7·2H2O). CPPD crystal
deposition disease is a heterogenous disorder. Familial 
or hereditary cases have been reported from several
countries. A small fraction are associated with underly-
ing metabolic disorders, including hyperparathyroidism,
hypothyroidism, hypophosphatasia, hypomagnesemia,
hemochromatosis, ochronosis, gout, Wilson’s disease, and
senile amyloidosis. CPPD crystal deposition disease asso-
ciated with genetic disorders has an early onset. In the
elderly, the idiopathic or sporadic form is by far the most
common type of CPPD deposition disease. The preva-
lence increases in stepwise fashion with age. It is rare
before age 50 and increases from 10% to 15% in those
aged 65 to 75 to 30% to 60% in those over 85 years.
Ellman et al. studied the prevalence of knee chondrocal-
cinosis in hospital and clinic patients older than 50 years
and found an overall prevalence of 9.6%.119 In a repre-
sentative sample of 79-year-olds in Gothenburg, radio-
graphic evidence of chondrocalcinosis in knees or hands
was present in 16%.120

The majority of patients with chondrocalcinosis are
free of symptoms. Radiopaque densities are noted in
fibrocartilage (especially menisci, radiocarpal joint, sym-
physis pubis, shoulders, and hips and in the midzonal
layer of hyaline cartilage), giving rise to punctate of linear
calcification. Acute synovitis, or pseudogout, is the most
dramatic clinical manifestation. It presents as an acute
monoarthritis, most often located to the knee, but also
commonly seen in the wrist, shoulder or ankle. As in gout,
surgery, trauma or serious medical illness may trigger an
acute attack. About 10% of patients have oligoarticular
involvement or a migratory pattern involving several
joints successively, sometimes over a course of many
weeks or months. About half of symptomatic patients
present with clinical and radiographic features that are
reminiscent of low-grade osteoarthritis, except that joint

involvement is that of pseudogout rather than general-
ized OA. The patients complain of chronic pain, stiffness
and restricted movement of knees, wrists, shoulders,
elbows, metacarpophalangeal joints, hips, and ankles.
Minor acute attacks may be superimposed on chronic
symptoms. Acute and chronic tenosynovitis may be
present. Wrist involvement may produce a carpal tunnel
syndrome. The chronic polyarticular arthropathy seen in
5% of the patients may be confused with rheumatoid
arthritis. A number of reports have described a severe
destructive arthropathy similar to a Charcot joint and
affecting almost exclusively elderly women in association
with calcium pyrophosphate deposition, involving the
shoulder, elbow, or wrist, in addition to knees or hips.121

In addition to the typical x-ray findings of calcifications
in articular cartilage already described, calcifications may
be seen in the joint capsule, synovium, and bursae and in
tendons, especially the Achilles, triceps, quadriceps, and
supraspinatus tendons.

The diagnosis is confirmed by presence of weakly 
positively birefringent calcium pyrophosphate crystals 
in synovial fluid and characteristic radiologic findings. In
acute arthritis, polymorphonuclear leukocytes predomi-
nate. Total synovial fluid WBC counts range from 4000 
to 50,000/mm3. Triclinic (crystals with three axes, all
unequal and none at right angles), rhomboid crystals are
found within leukocytes and extracellularly. In chronic
arthritis, the leukocyte count is lower and mononuclear
cells are more numerous. CPPD synovitis is a prevalent
disease, and one should always keep in mind the possible
coexistence of another joint disease. The screening for
rare metabolic disorders is unrewarding in the elderly,
but measurement of serum calcium, iron, and iron-
binding capacity should be obtained, and screening 
for hypothyroidism in a geriatric population is always
worthwhile.

Treatment of acute synovitis is with nonsteroidal 
anti-inflammatory drugs, aspiration of joint fluid, and
intra-articular injection of corticosteroid. The effect of
colchicine is less reliable than in acute gouty arthritis.
Chronic CPPD arthritis is managed in much the 
same way as osteoarthritis. The principles and potential
hazards of using NSAIDs have been discussed in the
section on OA.

Hydroxyapatite Deposition Disease

Hydroxyapatite (HA) and other basic calcium phos-
phates, which comprise the mineral phase of bone and
teeth, make up the majority of ectopic or extraskeletal
calcifications. Ectopic calcifications can be divided into
dystrophic types, which occur in tissue that has been
injured, and metastatic calcifications, which are related to
increased calcium and phosphate concentration. Exam-
ples of dystrophic lesions are calcifications, which may
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occur in scleroderma, dermatomyositis, ochronosis, and
tophi and following local injections of corticosteroids.
Metastatic calcifications may be seen in hyperparathy-
roidism, sarcoidosis, and end-stage renal disease managed
with chronic hemodialysis.

Idiopathic periarticular HA deposition occurs com-
monly in bursae and tendons. More recently, HA crystals
have been found in synovial fluid in a high percentage of
patients with osteoarthritis, and less often in patients with
other types of arthritis. Because of their minute size
(75–250Å in diameter), individual HA crystals cannot 
be identified by ordinary or polarized light microscopy.
Their precise identification requires electron microscopic
techniques or microprobe or x-ray diffraction analysis.

HA crystals can cause acute inflammation of tendons
and bursae. The common rotator tendon is one typical
site. The etiology of calcific tendinitis is unknown; pre-
sumably trauma leads to tissue damage with calcium de-
position in the form of HA occurring at the site of tissue
injury. In calcific periarthritis, the skin is often warm and
red over the affected joints and the tissues are boggy and
tender, but effusion is absent. Periarthritic calcification is
visible on radiographs.

HA crystals, detected by electron microscopy, were
present in synovial fluid from more than half of patients
with OA of the knee.122 The crystals were associated with
more severe disease but did not correlate with the 
concentrations of putative markers of cartilage such as
keratan sulfate. HA crystals have been shown to have
phlogistic properties and have been implicated as a cause
of the flares of synovitis seen in osteoarthritis, in which
cases there is a tendency to higher synovial fluid cell
count and a more severe course.

HA-associated destructive arthritis is an unusual form
of rapidly progressive destructive OA of the large joints
in elderly patients that is associated with HA crystals in
the synovial fluid. Although the shoulder is a typical site
(so-called Milwaukee shoulder),123 it is well recognized
that similar destructive changes can occur in other larger
joints such as the knee, hip, and ankle and even in small
joints. The overwhelming majority of patients with HA-
associated destructive arthritis have been elderly women.
Rapid joint destruction leading to instability and large,
noninflammatory, often hemorrhagic effusions, contain-
ing large amounts of HA particles and joint detritus, are
cardinal clinical features. Radiographs show characteris-
tic changes, such as marked attrition of bone and carti-
lage on both sides of the joint, scalloping pressure defects,
and periarticular calcifications. Osteophytosis, subchon-
dral sclerosis, and cyst formation are either absent or are
minor findings. The pathogenesis of this destructive
arthropathy has not been fully delineated, but activated
collagenase and neutral protease play a major role in
accelerating chondrolysis and joint destruction.

Other Crystals and Particles

A variety of other birefringent materials may occasion-
ally cause synovitis. Calcium oxalate crystal deposition
can be seen in elderly patients with end-stage renal
disease who are receiving chronic hemodialysis. Posi-
tively birefringent bipyramidal and polymorphic calcium
oxalate crystals have been demonstrated in cartilage, syn-
ovium, and synovial fluid. Radiographically, deposits in
cartilage cannot be distinguished from calcium pyrophos-
phate deposition. Involvement of metacarpophalangeal
and proximal interphalangeal joints is common. Joint
disease in chronic renal failure may be associated with
either HA or calcium oxalate deposition.

Cryoglobulins found in essential cryoglobulinemia and
multiple myeloma can precipitate in crystalline form in a
variety of tissues, including the synovium. Rare cases 
of cryoglobulin crystal-associated arthritis have been
reported. Cholesterol crystals are mainly seen in chronic
inflammatory effusions. Crystalline depot corticosteroid
preparations may occasionally induce a transient inflam-
mation hours after intra-articular injection (postinjection
flare). Corticosteroid crystals can appear as positively or
negatively birefringent rods, similar in size to urate or
CPPD, as granules, or as irregular debris. Finally, particles
of wearing surgical articular implants can be associated
with a chronic detritic synovitis in elderly patients who
have undergone partial or total joint replacement.

Polymyalgia Rheumatica and Giant
Cell Arteritis

Temporal arteritis and polymyalgia rheumatica are
closely related diseases that primarily affect the elderly,
frequently occur in the same individual, and usually are
associated with constitutional symptoms in the form of
malaise, fatigue, weight loss, anemia, and elevated levels
of acute-phase reactants. Furthermore, in both syn-
dromes, a rapid response to glucocorticoids is seen regu-
larly. Temporal arteritis and polymyalgia rheumatica are
nosologic terms used to define typical clinical syndromes,
whereas giant cell arteritis denotes a specific pathologic
process. The question of the relationship between tem-
poral arteritis and polymyalgia rheumatica is still a valid
one. Some consider the two to be syndromes at either end
of the spectrum of one disease, with temporal arteritis the
more severe and polymyalgia rheumatica the less severe
expression of an underlying giant cell arteritis. Others
believe that a common etiologic agent produces either a
proximal synovitis leading to symptoms of polymyalgia
rheumatica, or a giant cell arteritis leading to symptoms
of vasculitis and occlusion of elastic arteries originating
from the aortic arch.



The association of polymyalgia rheumatica with giant
cell arteritis is striking. Most series have shown that 40%
to 60% of patients with giant cell arteritis have symptoms
of polymyalgia rheumatica, which may be the initial pre-
sentation in one-third of patients. Conversely, biopsy of
the temporal artery has demonstrated giant cell arteritis
in 15% to 30% of patients with polymyalgia rheumatica
who had no symptoms or signs of arteritis.

The term polymyalgia rheumatica was coined by
Barber in 1957 to describe a syndrome characterized by
myalgias and stiffness of the shoulder and pelvic girdles,
neck, or torso for a duration of 1 month or more, accom-
panied by constitutional symptoms and an elevated 
erythrocyte sedimentation rate in patients who have 
no underlying disease to explain the symptoms. The syn-
drome is extremely rare in people under the age of 50
years. Despite widespread awareness of the condition in
the United States, the first report in the American litera-
ture did not appear until 1963.

Giant cell arteritis, clinically also known as temporal
arteritis or cranial arteritis, is a form of granulomatous
vasculitis, typically containing giant cells, that most often
causes occlusion of the branches of the external and
internal carotids but may involve many medium- and
large-sized arteries throughout the body, including the
aorta.

Epidemiology

Polymyalgia rheumatica and giant cell arteritis are rela-
tively common diseases in the elderly. The incidence rate
has been shown to be highest in northern Europe and in
populations of the same ethnic background in the north-
ern United States. Epidemiologic studies of these entities
have been conducted in Olmstead County, Minnesota,
which comprises an urban population in Rochester and a
surrounding rural population.124,125 The mean annual inci-
dence of polymyalgia rheumatica over a 10-year span
(1970–1979) was 53.7 per 100,000 population 50 years of
age and older; this may be compared to an incidence of
rheumatoid arthritis of 77 per 100,000 in the same age
group. The prevalence of polymyalgia rheumatica was
estimated at 550 per 100,000 aged 50 and older. The
average annual incidence of giant cell arteritis in the
period between 1950 and 1983 was 16 per 100,000 popu-
lation 50 years and over, with a slightly higher figure of
21.7 for the period between 1975 and 1983. The age-
specific incidence rate rose, from 1.4 per 100,000 popula-
tion aged 50 to 59 years, to a maximum of 44.7 per 100,000
population older than 80 years. In 1984, the prevalence
of persons with a history of temporal arteritis was 234 per
100,000 population aged 50 and older. Two prospective
studies from Denmark and Norway found incidence rates
that were higher than those reported in prior retrospec-

tive studies;126,127 the annual incidence of giant cell arteri-
tis, which was the term used to encompass temporal
arteritis and polymyalgia rheumatica, occurring either
together or alone, was 76.6 and 141.7 per 100,000 popu-
lation aged 50 years or more, respectively. The annual
incidence of biopsy-proven giant cell arteritis in persons
50 years and older was 23.3 and 29.0 per 100,000, respec-
tively. All studies have found the incidence rates of
polyalgia and giant cell arteritis to be significantly higher
for women than for men. Autopsy studies suggest that
giant cell arteritis may be even more prevalent. In a
prospective study, Östberg examined sections of the tem-
poral arteries and two transverse sections of the aorta
and found giant cell arteritis in 1.6% of 889 consecutive
postmortem cases.128

Etiology and Pathogenesis

The causes of polymyalgia rheumatica and giant cell
arteritis is not known, nor has its striking prevalence in
older people been elucidated. However, during the past
few years, remarkable progress has been achieved in the
understanding of the pathogenic mechanisms that lead to
inflammation and damage of the vessel wall in giant 
cell arteritis.129,130 The cellular infiltrate is dominated 
by macrophages, a heterogenous population of CD-4+
T lymphocytes, a smaller number of CD-8+ T cells, and
nucleated giant cells. B lymphocytes are usually absent.
The CD-4+ T lymphocytes accumulate preferentially in
the adventitia of the artery in close proximity to TGF-b1-
and IL-1-producing macrophages. A small population of
CD-4+ T cells takes on the phenotype of an activated T-
cell blast and undergoes clonal expansion with associated
production of interferon-g. These findings suggest recog-
nition of an antigen that resides in the adventitia. This
location is apart from the internal elastic membrane and
adjoining tissue that bears the brunt of injury and which
is characterized by infiltration by a population of
macrophages that have undergone functional differenti-
ation to produce collagenase and inducible nitric oxidase
synthase. The nature of the antigen in giant cell arteritis
has not been identified. The fragmentation of the elastic
lamina observed in pathologic specimens has long led to
speculation that elastic fibers represent a target antigen.
Support for this view has come from a recent report sug-
gesting release of elastase-derived elastin peptides that
serve as the putative autoimmune targets in this dis-
ease.131 On the other hand, the sudden onset of giant cell
arteritis in some patients and the finding that the peaks
of incidence of giant cell arteritis correlate with peaks 
of incidence of respiratory diseases have raised ques-
tions of an infectious agent triggering the autoimmune
process. A viral etiology has been suspected but never
proven.
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Two recent studies have suggested that a virus may
play a role in the pathogenesis of giant cell arteritis. The
Mayo group found a statistically significant association
between histologic evidence of giant cell arteritis and the
presence of parvovirus B19 DNA in temporal artery
biopsies.132 A strong association of IgM directed against
parainfluenza virus type 1 and biopsy-verified temporal
arteritis, with a significant rise in positivity rate between
the onset of symptoms and diagnosis, was found in a
multicenter, prospective study.133 This finding suggested
that reinfection with parainfluenza virus type 1 is linked
to the onset of giant cell arteritis in a subset of patients.
Although vasculitic lesions are absent in polymyalgia
rheumatica, it may nevertheless represent a forme fruste
of arteritis. Analysis of tissue cytokines by molecular
techniques has demonstrated the presence of proinflam-
matory cytokines such as TGF-b1, IL-1, and IL-6 in tem-
poral artery specimens from patients with polymyalgia
rheumatica who had no obvious findings for arteritis on
histologic examination.134

Epidemiologic evidence supports a genetic role in the
pathophysiology of the disease. Although no association
with class I HLA antigens has been detected, suscepti-
bility and disease severity appear to be linked to certain
class II antigens. Studies of northern European popula-
tions have shown an association with the HLA-DR4 hap-
lotype, but not as strong as that observed in rheumatoid
arthritis. The incidence of HLA-DR4 in patients with
giant cell arteritis seen at the Mayo Clinic was 60% com-
pared with 24% for a normal control group. An analysis
of the functionally most important locus of the HLA class
II complex, the HLA-DRB1 locus, in patients with
biopsy-proven giant cell arteritis revealed an overrepre-
sentation of three allelic variants of the HLA-DRB1 *04
family.135 In this particular study, the clinical findings were
similar in DR4+ and DR4- patients. Relapses occurred
in both subsets, and associated polymyalgia rheumatica
was observed with similar frequency. The frequency of
molecularly defined HLA alleles varies greatly among
different ethnic groups. The lower incidence of polymyal-
gia rheumatica and giant cell arteritis among blacks and
in southern Europe can be explained, at least in part, by
the lower prevalence of the HAL-DR4 haplotype in
these populations. In addition, recent studies from Spain
and Italy show that susceptibility and severity of these
diseases are more closely associated with other, non-
DR4, HLA class II alleles.

Pathology

The pathologic diagnosis of giant cell arteritis is based on
the presence of typical histology changes in each arterial
layer. The changes tend to affect the arteries in a patchy
fashion with abnormal segments of the artery inter-
spersed with normal segments. A distinctive fibromyxoid

intimal proliferation causing variable degrees of luminal
compromise with or without thrombus formation is seen
in almost all patients. Giant cells are often closely asso-
ciated with elastic lamina fragmentation. The media
shows patchy degeneration, dropout of smooth muscle
cells, and granulomas containing lymphocytes, histiocytes,
epithelioid cells, and multinucleated giant cells. Giant
cells are not seen in all sections, and their presence is not
required to make the diagnosis if other histologic findings
are characteristic.

Giant cell arteritis has a predilection for elastic arter-
ies that originate from the arch of the aorta, but involve-
ment of almost every medium- and large-sized artery has
been reported. The intracranial arteries are involved less
often. It has been suggested that the relative sparing of
the intracranial arteries is related to the small amount of
internal elastic lamina in this vascular bed.

In polymyalgia rheumatica, muscle biopsies have been
normal or at most have shown nonspecific type II muscle
atrophy, but a number of ultrastructural abnormalities
have been observed. Arthroscopy and biopsy of shoulder
and knee joint have demonstrated synovitis, charac-
terized histologically by mild inflammation with lym-
phocytes and a few polymorphonuclear leukocytes, but
without vasculitis. Granulomatous myocarditis and 
hepatitis have also been reported.

Clinical Picture

The mean age of onset of both giant cell arteritis and
polymyalgia rheumatica is about 70 years. Both diseases
occur twice as often in women as they do in men. In terms
of diagnosis and treatment, it is useful to recognize four
patient groups: (1) patients with polymyalgia rheumatica;
(2) patients with temporal arteritis; (3) patients with
symptoms of both polymyalgia rheumatica and temporal
arteritis; and (4) patients without local symptoms of
arteritis or muscular symptoms but with systemic symp-
toms such as fever, malaise, and weight loss.

The onset of polymyalgia rheumatica usually is insidi-
ous but can be abrupt. The most common symptoms are
aches and stiffness involving the proximal muscle girdles
and the neck. The discomfort usually extends to the prox-
imal portion of the arms and thighs and to the axial mus-
culature. The stiffness is prominent in the morning and
after prolonged inactivity. Pain is accentuated by move-
ments of the joints. Pain and stiffness may be so inca-
pacitating that the patient cannot get out of bed in the
morning without the assistance of another person.
Generalized systemic complaints may include low-grade
fever, night sweats, anorexia, weight loss, and depression.
Peripheral musculoskeletal symptoms occur in approxi-
mately half the cases of polymyalgia rheumatica; these
include a mild, usually asymmetric arthritis that pre-
dominantly involves wrists and knees, and inflammatory



involvement of distal tenosynovial structures that may
cause a carpal tunnel syndrome or swelling of the distal
extremities, with and without pitting edema. In the
absence of peripheral manifestations, physical signs are
conspicuously few. Muscular strength is not impaired.
Tenderness, when present, is felt mostly around the 
shoulders. Active range of motion may be limited due to
elicitation of pain, but passive motion is normal.

Giant cell arteritis is also often insidious in onset and
is associated with symptoms and signs that are dictated
by the anatomic involvement. Most of the clinical fea-
tures can be related to vasculitis and occlusion of the
cranial branches of arteries originating from the aortic
arch. The most common symptom is a headache, which is
usually boring or lancinating in nature. Scalp tenderness
along the course of the superficial temporal, pos-
terior auricular, or occipital arteries is a telltale sign. The
temporal artery may be swollen and pulseless. Tender
nodules are sometimes felt. Rarely, occlusion leads to
areas of gangrene of the scalp. Jaw claudication is often
considered pathognomonic but occurs in less than half of
patients. Giant cell arteritis may present with unusual
manifestations, and the diagnosis should be considered in
elderly patients who complain of pain with deglutination,
throat or tongue pain, hoarseness, cough, ear pain, or
sudden loss of hearing when no obvious cause for these
symptoms can be found.

A well-recognized and serious complication of giant
cell arteritis is ocular involvement, leading to partial or
complete visual loss in 15% to 20% of the patients. An
even lower incidence rate of permanent loss of vision
(8%) was found in the Mayo Clinic series of 166 patients
with biopsy-proven giant cell arteritis.136 This incidence 
is lower than the incidence found in older studies and 
may reflect earlier recognition and treatment of the dis-
ease. Even though the dramatic manifestations of ocular
involvement may appear abruptly, most patients have
various complaints relating to the eyes for some time
before loss of vision occurs, that is, transient blurring,
amaurosis fugax, and diplopia, ptosis, or other manifesta-
tions of ophthalmoplegia. Both eyes can be affected, but
loss of vision in one eye usually precedes loss of vision in
the other by 1 to 12 days. Impaired visual acuity is caused
by ischemic optic neuritis that is secondary to involve-
ment of the opthalmic or the posterior ciliary arteries that
supply the optic nerve. Occlusion of the central retinal
artery is rarely a cause of blindness in temporal arteritis.
Opthalmoplegia is a common ocular manifestation, and,
as mentioned, it may precede more classical symptoms of
giant cell arteritis. Occasionally, patients may complain 
of diplopia in the absence of detectable opthalmoplegia.
Other opthalmologic complications of giant cell arteritis
include episcleritis and scleritis.

Clinical evidence of involvement of large arteries
occurs in 15% of cases. Arteritic lesions of the aorta 

may lead to aortic valve incompetence or a dissection
aneurysm and rupture of the aorta. Several reports have
called attention to the increased incidence of aortic
aneurysm and dissection in patients with giant cell arteri-
tis. A population-based study from Olmsted County,
Minnesota, revealed aneurysm of the thoracic aorta in
11.5% of their cases, a 17-fold higher rate than observed
in the general population.137 Aortic aneurysm rupture
was the cause of death in 8% of their patients. Upper
extremity claudication, Raynaud’s phenomenon, pares-
thesias, bruits over the large proximal arteries, and
decreased or absent pulses and blood pressure are
common manifestations of vasculitis of the large arteries
to the upper extremities. Lower extremity involvement,
when it occurs, presents as leg claudication. Rare cases of
involvement of the vasculature of the foot, leading to
pedal gangrene, have been reported. Visceral manifesta-
tions include myocardial infarction, abdominal angina,
and neurologic symptoms due to vertebral arteritis. Fever
and high erythrocyte sedimentation rate in patients with
myocardial infarction, cerebrovascular accident, or aortic
aneurysm may signal giant cell arteritis. Acute neurologic
problems were observed in 51 of 166 patients with
biopsy-proven giant cell arteritis.136 This group excluded
patients with opthalmologic problems and large artery
abnormalities on physical examination. Of these 51
patients, 23 had peripheral neuropathies and 12 had 
transient ischemic attacks or strokes related to carotid or
vertebral artery involvement. A multitude of neurologic
manifestations can be seen when the vertebrobasilar
artery system is involved, including ataxia, lateral
medullary syndrome, hemianopsia, hearing loss, and
dementia.

Instead of the classic symptoms of arteritis, patients
may present with prominent constitutional symptoms,
such as fever, weight loss, malaise, and depression. In a
retrospective study of 100 patients with biopsy-proven
temporal arteritis, 15 fulfilled the criteria for fever of
unknown origin.138 In 11 of the 15 patients, manifestations
suggesting giant cell arteritis were eventually recognized,
but in 4 patients the giant cell arteritis was discovered
only after a random temporal artery biopsy. Therefore,
temporal artery biopsy must be considered strongly in an
elderly patient who presents with fever or unexplained
anemia.

The prognosis for giant cell arteritis is generally favor-
able once the condition has been recognized and treat-
ment is under way. In most studies, the survival rate for
patients with giant cell arteritis was found to be the same
as for the general population of the same age. A recent
follow-up study of the more than 200 patients in the 1990
American College of Rheumatology giant cell arteritis
classification criteria cohort found survivorship to be 
virtually identical to that of the general population.139

However, large artery involvement resulting in a fatal
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outcome does occur,140 and a study from Sweden showed
an increase in mortality during the first 4 months after
diagnosis in 284 patients with biopsy-proven giant cell
arteritis.141 Thereafter, the death rate was equal to that of
the general population. Fatal outcome was usually seen
in patients who were insufficiently treated with cortico-
steroids. It is important that all patients with giant cell
arteritis be examined carefully for large artery lesions,
because early recognition and treatment may prevent
arterial occlusion, rupture, and death.

Diagnostic Studies

Polymyalgia rheumatica and giant cell arteritis charac-
teristically are associated with a very high erythrocyte
sedimentation rate and elevation of other acute-phase
reactants, such as C-reactive protein, fibrinogen, platelet
count, and complement level. Westergren’s sedimenta-
tion rate in giant cell arteritis is frequently more than 
100mm in 1h. It should be appreciated that a normal 
sedimentation rate does not completely rule out a 
diagnosis of polymyalgia rheumatica. A subgroup of
polymyalgia rheumatica with low sedimentation rate
(<40mm/h) at the initial presentation has been recog-
nized over the past 15 years. The frequency of a normal
sedimentation rate has varied between 7% and 20% in
several retrospective studies. It is not clear whether
patients in this subgroup have a more benign disease. The
levels of C-reactive protein (CRP) increase and decrease
more rapidly than does the erythrocyte sedimentation
rate, and diagnostic specificity is enhanced by the use of
CRP in conjunction with the sedimentation rate. The
Mayo group has used IL-6 serum levels as a measure of
disease activity in polymyalgia rheumatica and giant cell
arteritis. A moderate normochromic, normocytic anemia
is a characteristic finding. The leukocyte count is gener-
ally normal. Abnormal liver function tests, especially ele-
vation of alkaline phosphatase, are present in one-third
of the cases. Rates of positive rheumatoid factor and anti-
nuclear antibody tests do not differ from those in control
populations of elderly patients. Antithyroid antibodies
are found in about 10% of the patients. The synovial 
fluid is mildly inflammatory, with a cell count between
1000 and 8000/mm3, of which 40% to 50% are polymor-
phonuclear leukocytes. Synovial fluid complement level
is normal. In patients with polymyalgia rheumatica, tech-
netium-99m diphosphonate scintigrams show increased
uptake in central joints, such as shoulders and hips.

The diagnosis of giant cell arteritis may be confirmed
by superficial temporal artery biopsy, but because this
condition is segmental and often has skip areas, it is nec-
essary to remove a 2- to 3-cm segment of the artery and
perform serial sections. If the first biopsy is normal, and
suspicion of giant cell arteritis remains strong, a con-
tralateral biopsy should be carried out. The posterior

auricular or the occipital arteries may be chosen for
biopsy when tenderness is marked along their distribu-
tion. Miniarteriography and Doppler flow studies have
been used to locate a suitable area of the temporal artery
for biopsy, but these methods are nonspecific and incon-
sistent and are not advocated for routine use. In patients
with aortic arch syndrome, angiographic studies should
be performed because temporal artery biopsy is not
always diagnostic of giant cell arteritis. Angiographic 
features of arteritis include segments of smooth-walled
constrictions, alternating with areas of normal caliber 
or aneurysmal dilatation, smooth-tapered occlusions of
affected large arteries, and absence of irregular plaques
and ulcerations. These lesions are characteristically found
in the subclavian, axillary, and brachial arteries.

The need for temporal artery biopsy in all cases of
polymyalgia is debatable. An acceptable course of action
would be to follow carefully, without biopsy, those
patients who show a rapid response to corticosteroid
treatment in terms of symptomatic relief and normaliza-
tion of the sedimentation rate. On the other hand, biopsy
should be performed in cases where clinical evidence for
giant cell arteritis is present. It is well recognized that
symptoms of giant cell arteritis may occur suddenly in a
patient who was originally thought to have pure
polymyalgia and who is being treated with small doses of
prednisone sufficient to control all symptoms of
polymyalgia and to normalize the sedimentation rate.

Differential Diagnosis

When the typical clinical features of polymyalgia
rheumatica occur in an elderly person, the diagnosis is
usually easy. The clinical picture may at times be
obscured by musculoskeletal symptoms related to 
underlying degenerative joint disease and neurologic
conditions that are prevalent among the elderly.
The differential diagnosis includes other inflammatory
and noninflammatory rheumatic diseases, malignancy,
and occult infections. About a quarter of patients with
elderly-onset rheumatoid arthritis present with synovitis
involving shoulder and hip, absence of rheumatoid
nodules, an erythrocyte sedimentation rate greater than
50mm/h, and a negative test for rheumatoid factor. This
presentation resembles that of polymyalgia rheumatica,
and it may not be until later in the course that a clear dif-
ferentiation between the two can be made. Conversely,
the occurrence of peripheral arthritis or carpal tunnel
syndrome may pose diagnostic difficulties between
polymyalgia rheumatica and elderly-onset seronegative
rheumatoid arthritis. Associated peripheral manifesta-
tions of polymyalgia rheumatica respond dramatically 
to corticosteroid treatment. Any evidence of erosive
arthropathy suggests an alternative diagnosis.



Polymyositis can be distinguished from polymyalgia
rheumatica by its characteristic muscular weakness,
elevated muscle enzymes, and abnormal electromyo-
gram. Prolonged viremia or chronic bacterial infection,
such as subacute bacterial endocarditis, may present with
polymyalgia-like symptoms. The elevated sedimentation
rate in polymyalgia rheumatica is helpful in differen-
tiating noninflammatory rheumatic diseases, such as
fibromyositis, tendonitis, and capsulitis. Patients with
hyperparathyroidism or hypothyroidism may present
with musculoskeletal symptoms that may be mistaken for
polymyalgia rheumatica. One study found a higher
prevalence of hypothyroidism (4.9%) and antithyroid
antibodies (37 of 367 patients) in polymyalgia rheumat-
ica and giant cell arteritis than in the general popula-
tion.142 Occult cancer may be associated symptoms
similar to polymyalgia rheumatica. Search for malignancy
should be considered if patients fail to improve clinically
with corticosteroid treatment. These are several case
report of polymyalgia rheumatica associated with malig-
nancies, but compared with age- and sex-matched con-
trols, the incidence of neoplasia does not appear to be
increased.

The diagnosis of giant cell arteritis is not difficult in the
presence of classic symptoms. It is important to keep this
diagnosis in mind when an elderly patient presents with
fever and marked constitutional symptoms. Likewise, it is
important to recognize cases of giant cell arteritis with
typical clinical features of the disease, but with a normal
erythrocyte sedimentation rate, to prevent vascular catas-
trophies of untreated vasculitis. Patients with giant cell
arteritis and a low sedimentation rate are more likely to
have a history of polymyalgia rheumatica or to have
received prior corticosteroid treatment.

Treatment

Pure polymyalgia rheumatica is best treated with 10 to 15
mg prednisone given in the morning. Usually, the patient
obtains dramatic, symptomatic relief within a few days.
A prompt response to corticosteroids can be regarded 
as additional confirmation of the diagnosis. In contrast,
polymyalgia-like symptoms of a paraneoplastic syndrome
respond poorly to corticosteroid treatment. Prednisone
dosage should be slowly tapered in parallel with sympto-
matic relief and the decrease in the erythrocyte sedimen-
tation rate or serum C-reactive protein. When the daily
dose level has reached 10mg, we recommend that further
reduction be done in 1-mg decrements. Relapses accom-
panied by new elevation of the sedimentation rate are
usually caused by too rapid reduction of corticosteroid
dosage. In such a situation, prednisone dosage will have to
be increased temporarily, and subsequent reductions may
have to be made in smaller decrements at longer intervals.
Polymyalgia rheumatica shows considerable variability in

its course. Several studies have noted that patients differ
in their initial response to prednisone as well as in their
long-term steroid requirements,143,144 a finding that sug-
gests the existence of patient subsets differing in disease
course and prognosis. In one study, patients treated with a
defined schedule of prednisone could be subdivided into
three groups on basis of clinical response and laboratory
parameters.144 An earlier study found two populations of
patients, one with a self-limited illness requiring pred-
nisone for 1 to 2 years, and another with a more persistent
process requiring long-term therapy;143 40% of the
patients in the latter group required treatment for more
than 4 years.

A debate is ongoing in regard to the ideal initial dosage
and the optimal tapering schedule. Mild cases of
polymyalgia rheumatica have been treated with aspirin
or nonsteroidal anti-inflammatory drugs, but the
response has been less dramatic, and many patients 
initially treated in this way have had to be switched to
prednisone. The risk of diabetes mellitus, vertebral frac-
tures, and femoral neck fractures was found to be two 
to five times greater among patients with polymyalgia
rheumatica compared with age- and sex-matched indi-
viduals. Other drugs such as methotrexate and azathio-
prine have been tried as corticosteroid-sparing agents,
but the results have not been convincing. These drugs
should be reserved for patients with severe comorbid
conditions, such as uncontrolled diabetes mellitus or
severe osteoporosis.

The manifestations of giant cell arteritis respond 
favorably to high-dose corticosteroid. Treatment should
begin with 60 to 80mg prednisone in divided daily doses.
Constitutional symptoms resolve within 24 to 48h after
initiation of treatment. Localized symptoms of arteritis
usually improve after 2 to 4 weeks. However, visual 
loss, once it occurs, is rarely reversible. In patients 
with threatening vascular complications, corticosteroid
therapy should be initiated while awaiting arterial biopsy.
Changes of inflammation of the arterial wall can be 
recognized for at least a week after corticosteroid treat-
ment has been started. Once reversible symptoms have
subsided and laboratory tests have reverted to normal,
the dose of prednisone may be tapered slowly to a main-
tenance dose of 7.5 to 10mg daily, with careful attention
to readjustment of dosage if symptoms recur. Stepwise
reduction of the corticosteroid dose should be done in
decrements of 10%. Treatment should be continued for
at least 2 years. In general, the prognosis is quite good
with optimal corticosteroid treatment. Most patients
achieve complete remission that is often maintained after
withdrawal of treatment.

Patients should be made aware that adverse effects 
of corticosteroid treatment, including cushingoid appear-
ance, symptomatic vertebral compression fractures, prox-
imal muscle weakness, subcapsular cataracts, and, in

42. Rheumatologic Diseases 599



600 D.J. Brauner, L.B. Sorensen, and M.H. Ellman

patients with diabetes mellitus, increased insulin resist-
ance, occur in one-third of the patients. Corticosteroids
continue to be first-line therapy for giant cell arteritis.
The addition of methotrexate with gradual tapering of
corticosteroids is a reasonable alternative to reduce the
potential adverse events seen with chronic administration
of glucocorticoids. A recent study found methotrexate to
be effective in the treatment of giant cell arteritis.145 In
this 2-year clinical trial to determine safety and efficacy
of combined therapy with prednisone plus methotrexate
versus prednisone alone, the group who was treated with
combined therapy had fewer relapses (45%) compared
with the group who received prednisone alone (84%).

Rheumatoid Arthritis

Rheumatoid arthritis (RA) is the most common inflam-
matory arthritis and second only to osteoarthritis as the
most common type of arthritis. The disease affects about
1% of the adult population with a peak incidence be-
tween the 35th and 45th year; however, new onset of
disease is not uncommon in older people. Several surveys
have shown that the incidence of rheumatoid arthritis in
the 60 or older age group amounts to 10% to 20% of the
total population with RA. As a result of new cases being
added to those carrying residua from prior onset, the
prevalence of RA rises with age. The prevalence among
537 79-year-olds in Gothenburg, Sweden, was 10%.146

Other surveys have found the prevalence to be even
higher. In all age groups, women have the disease more
often than men do. At any age, the disease needs to be
diagnosed promptly and treatment started early as joint
damage occurs early in the course of the disease, although
in some patients there is continuous progression of joint
damage.147

The disease is characterized by synovial thickening 
in the involved joints, and this soft tissue swelling can 
be readily palpated allowing diagnosis and separation
from OA. Normal synovium is only one or two cell layers
thick and cannot normally be appreciated on examina-
tion. In OA, bony overgrowth rather than soft tissue
swelling causes the joint enlargement. The pattern of
joint involvement in RA is quite different than in OA.
There is usually sparing of the distal interphalangeal
joints, and the axial skeleton, and wrist, elbow, and shoul-
der involvement is common in RA and uncommon in
OA. However, it is very common to encounter OA in the
older patient with RA because of the high prevalence of
OA in this group as well as the increased prevalence of
OA in previously damaged joints. In patients with earlier
onset of RA, the articular disease may “burn out” in old
age, but others have argued that once established the
disease will likely require treatment for that patient’s life-

time.148 The disease can shorten the patient’s life span and
is a major cause of disability. Even disease that begins
very late in life (median age, 73 years) is associated with
marked increased morbidity and mortality compared to
an age-matched general population.149 It reduces the
quality of life in almost all patients. On an optimistic note,
there has been an explosion in successful treatment
options in the past several years that has created an
excitement among rheumatologists that has probably not
been experienced since the disease was first named by
Alfred Baring Garrod in 1876.

Epidemiology

Rheumatoid arthritis is present worldwide, but the inci-
dence varies widely in different populations. Women 
are two- to threefold more likely than men to develop
RA. The explanation for this has not been fully eluci-
dated. Estrogen and pregnancy mitigates against the
development of RA, and pregnancy improves the symp-
toms of RA in about 75% of patients. Postpartum flares
of RA are common. Prolactin has a likely role in rheuma-
toid inflammation stimulating T-cell activity and promot-
ing inflammation, with new evidence suggesting a
paracrine effect of prolactin because of its production 
by T lymphocytes infiltrating synovium.150 However, no
consistent association between postmenopausal estrogen
therapy and disease activity in RA has been demon-
strated.151 The phenotype of rheumatoid arthritis may be
different in men and women. Erosive arthritis is more
common in men, but structural consequences requiring
joint surgery was more common in women. In one study,
arthroplasties and arthrodesis of hand and foot joints
were performed 34 times in women and once in men 
(the study had 110 women and 55 men with RA).152

Nodules and rheumatoid lung disease were more
common in men, and the sicca syndrome was more
common in women.

There is a strong genetic basis for the development of
rheumatoid arthritis. In most but not all populations,
there is an association between the MHC class II HLA-
DR1 and -DR4 genes and seropositive (rheumatoid
factor-positive) RA. This HLA association influences the
severity and persistence of the disease more than the
absolute predisposition to the development of RA. A 5-
amino-acid sequence is present in position 70 to 74 in the
third hypervariable region of DR-beta-1 molecules that
is present in the haplotypes associated with RA. HLA-
DR molecules encode nonpolymorphic alpha (A) chains
and polymorphic beta (B) chains. The subtypes of the
beta chains of HLA-DR1 and -4 are now designated
B1*0101, B1*0401, etc. Patients expressing two DR hap-
lotypes carrying the shared epitope in position 70 to 74
have the highest risk of developing severe disease.



Etiology

Joints have unique qualities that may predispose them 
to damage in the presence of immune inflammation.
The cartilage is avascular and has limited ability for re-
pair. Chondrocytes are able to produce proinflammatory
cytokines and toxic oxygen species when appropriately
stimulated, leading to cell death and irreversible cartilage
damage. Antigens that penetrate into the joint may be
able to persist on cartilage for prolonged periods of time
while inducing an inflammatory reaction that may be dif-
ficult to extinguish. There is a sense that once inflamma-
tion starts in the confines of the joint with release of
self-antigens and persistence of the inciting antigen, it
becomes self-sustaining. Once joint damage ensues,
the joint may become unstable, leading to further joint
deterioration.

The inflamed synovial membrane becomes infiltrated
with activated lymphocytes and macrophages. Most inves-
tigations have focused on activated T lymphocytes,
suggesting that presentation of antigen to effector T 
cells is involved in the pathogenesis of RA. However, B
lymphocytes, mast cells, and especially macrophages are
enriched in rheumatoid synovium and contribute to 
the soup of activated cells, chemokines, cytokines, lytic
enzymes,etc., that makes up the pannus and synovial fluid.

Rheumatoid factors are autoantibodies, classically IgM
but of any isotype, reacting to epitopes in the Fc portion
of IgG. These autoantibodies may be present in the sera
of patients with a variety of inflammatory diseases, and
they are present in putatively normal subjects, especially
those over the age of 60 years. However, in one recent
study, the prevalence of rheumatoid factor was only
increased in older subjects with chronic illnesses and not
in healthy elderly subjects.153 This finding raises the pos-
sibility that the presence of rheumatoid factor is related
more to global health status than to the effects of aging.
Rheumatoid factor, although not specific for RA, is 
nevertheless an important serologic test supporting a
diagnosis of RA. Seropositivity is associated with more
aggressive joint destruction, the presence of nodules, and
extra-articular manifestations. Rheumatoid factors are
prominent constituents of immune complexes, enhancing
complement activation and influencing the processing 
of the complexes. Rheumatoid factor can interfere with
phagocytosis of IgG complexes and directly activate
natural killer cells.

Clinical Features

The clinical course and prognosis of RA in adults varies
widely, ranging from a mild pauciarticular disease to a
progressive destructive symmetric polyarthritis associ-
ated with systemic vasculitis. The pattern is influenced by

sex, rapidity of onset, presence of rheumatoid factor, and
genetic and endocrine factors. In general, patients whose
sera contain high titers of rheumatoid factor fare less
well. Insidious onset and slow progression are usual but
sudden onset of RA occurs and the latter is generally
associated with a better prognosis. Age is of significance,
and when onset occurs before the age of 16 years, the 
difference in clinical presentation is recognized by its 
separate classification of juvenile rheumatoid arthritis.
Changes in the pattern of disease in old age are less well
recognized. Nevertheless, the few studies that have
addressed onset of RA after age 60 have noted a greater
frequency of acute onset, systemic symptoms, and large
joint involvement, as well as less rheumatoid factor
seropositivity, than in younger patients, and a better prog-
nosis for seronegative elderly-onset rheumatoid arthritis.

Most elderly patients with RA have lived with their
disease since youth or middle years. In many cases, the
disease is no longer active, and the patient presents with
functional deficits from deformities or with symptoms
and signs of superimposed osteoarthritis. However, some
patients continue to show evidence of active synovitis, or
they develop serious extra-articular and systemic com-
plications such as vasculitis presenting as skin ulcers or
mononeuritis multiplex.

When rheumatoid arthritis has its onset after the age
of 60 years, the clinical picture conforms more often than
not to the pattern seen in younger patients. Constitu-
tional symptoms such as fatigue, weight loss, and gener-
alized stiffness may precede or accompany the insidious
onset of arthritis in the small joints of hands and feet,
wrists, and knees. Symmetric swelling of the second 
and third metacarpophalangeal joints (MCP), fusiform
swelling of the fingers, and prolonged morning stiffness
of the inflamed joints are characteristic. Later, arthritis
may spread to involve more central joints. As the disease
progresses, erosions of bone of the MCP and PIP joints,
the wrists, and the metatarsophalangeal (MTP) joints
become visible on radiographic examination. Progressive
joint damage leads to the development of characteristic
deformities. This presentation is usually associated with
rheumatoid factor positivity, and rheumatoid nodules are
seen in approximately 25% of the patients. Unlike early-
onset RA, vasculitis is uncommon in RA that has its onset
in later years. A retrospective review of the natural
history and clinical features of RA in 129 patients with
onset after age 60 years had some disquieting findings.154

Forty-eight patients had abrupt onset, with illness occur-
ring in less than 2 months; 69 had indolent onset, with
illness occurring from 2 to 6 months; and 12 had a
polymyalgia rheumatica-like syndrome. Of the 129
patients, 91% were rheumatoid factor positive, and 83%
had erosive disease. Secondary Sjögren’s syndrome was
present in 63% of the patients. Most of the patients 
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had progressive erosive joint disease. Over the 6-year
follow-up period, there were eight deaths, three directly
attributable to active RA.

Several medical reports indicate that about a quarter
of patients with elderly-onset RA (EORA) exhibit a clin-
ical picture that is less often seen in younger age groups.
This subgroup is characterized by the acute and florid
onset of arthritis, early and more severe involvement of
large joints, especially the shoulder joint, prominent con-
stitutional symptoms, very high sedimentation rates, and
a near equal sex distribution.154 Three small studies that
included a younger onset rheumatoid arthritis (YORA)
group for direct comparison155–157 found abrupt onset
arthritis occurred nearly twice as often in the EORA
group.157 Younger patients were twice as likely to have
small joint disease, whereas elderly patients tended to
have more arthritis in hips and shoulders. Patients with
EORA had a higher initial sedimentation rate and were
more likely to be negative for rheumatoid factor. A
polymyalgia rheumatica-like presentation was observed
in 23% of the EORA group, compared with only 5% of
the YORA group. Both groups received nearly identical
treatment. Patients with EORA had significantly better
outcomes than younger patients after a disease duration
of 2.5 years and at the end of the study, some 5 years after
disease onset. These outcome differences persisted when
patients with polymyalgia-like presentations were
excluded from the analysis.

Although RA is often associated with systemic fea-
tures and extra-articular organ involvement, it is first and
foremost an arthritis, characterized by synovial thicken-
ing and inflammation. Some patients, especially those
with rheumatoid factor and those with more severe
disease, have nodules that are prominent over pressure
sites such as the forearm. These patients more often expe-
rience extra-articular inflammation such as rheumatoid
lung disease. Morning stiffness that represents pain with
joint motion may last for hours and often makes morning
activities of daily living very difficult to perform. Hand
involvement is the bellwether of the disease. Foot
involvement usually mirrors the hand arthritis. Flexion
contractures can develop early, although in the wrist it 
is the loss of extension that may occur rapidly and 
contribute to hand weakness. The subtalar joint, the joint
that provides inversion and eversion of the foot, is often
involved with inflammation early in the disease, and
limited motion commences quickly. Fatigue is common.

Atlantoaxial subluxation happens frequently in
patients with chronic RA. The odontoid process is 
normally surrounded by synovium, and as this synovium
proliferates, it can rupture the transverse ligament that
normally keeps the odontoid process snug to the poste-
rior portion of C1. Over time, the odontoid shifts
becomes more posterior in position as C1 slips forward
on C2, with the odontoid compressing the cervical cord.

Pyramidal tract findings may be detected on examination.
Deep tendon reflexes usually decrease with age, but with
high cord compression, the reflexes may be hyperactive
and Hoffman’s sign may be positive and the toes upgoing
with the Babinski maneuver. Remembering the possibil-
ity of atlantoaxial subluxation is important if neck manip-
ulation is planned, for instance, when inducing general
anesthesia or with physical therapy or chiropractic 
treatment. It is also important to remember that older pa-
tients with “burnt-out” RA can harbor asymptomatic
atlantoaxial subluxation that may become symptomatic
with manipulation. Plain cervical spine radiographs in
flexion and extension usually detect the cervical instabil-
ity and atlantoaxial subluxation, although MRI best
demonstrates the cervical cord compression.

The joint fluid is always inflammatory in RA and has
a predominance of neutrophils on examination. Anemia
is common, and the acute-phase reactant proteins are
usually elevated. Renal and liver involvement are un-
common, although the medications used to treat RA 
can induce abnormalities in those organs. Pulmonary in-
volvement occurs more frequently than renal or liver
involvement and can have a variety of manifestations 
that include interstitial fibrosis and pleural inflammation.
Cardiovascular disease may be more common in RA and
is a cause of 40% of the increased mortality seen in the
disease.158,159 Male sex, rheumatoid factor positivity, and
late age of RA onset predicted premature death due to
cardiovascular disease.160

Differential Diagnosis

Rheumatoid arthritis is usually easy to diagnose at the
bedside, but symmetric small joint synovitis may be seen
in other diseases. Systemic lupus erythematosus with pre-
dominantly joint involvement and polymyalgia rheumat-
ica may be difficult to differentiate from early RA. Even
sarcoid and certain viral infections can mimic early RA.
However, once RA is established, the disease is quite
unique having exuberant pannus formation, nodules, and
characteristic hand changes including prominent ulnar
deviation of the fingers.

The clinical overlap between RA, especially seronega-
tive disease, and polymyalgia rheumatica can be quite
striking.161 When a patient presents with constitutional
symptoms, marked shoulder synovitis, and a high eryth-
rocyte sedimentation rate (ESR), it is often difficult 
to differentiate polymyalgia rheumatica (PMR) from
EORA. The two diseases have many manifestations in
common. PMR is usually an axial synovitis, primarily of
hips and shoulders, but peripheral synovitis is seen in a
third of the patients, most frequently involving knees,
wrists, carpal tunnels, and metacarpophalangeal joints. It
is not unusual to diagnose polymyalgia rheumatica and
find the disease “progressing” to RA as the arthritis per-



sists.162 The difficulty in separating these two diseases
poses a challenge to geriatricians and rheumatologists.

Amyloid arthropathy may be mistaken for RA.
Primary amyloid and that which occurs in association
with multiple myeloma may infiltrate the synovium of
joints and periarticular structures, causing joint swelling
and sometimes carpal tunnel syndrome. Prolonged
morning stiffness is not a feature of amyloid arthritis.
Other conditions that need to be excluded include
erosive osteoarthritis of the hands, polyarticular gout and
other crystal diseases, and cancer-related syndromes,
including pulmonary osteoarthropathy.

Treatment

The treatment of a chronic disease of unknown etiology
can be difficult. However, a standardized approach to 
the treatment of RA has become generally accepted
although there is wide latitude about the timing and type
of medication use. Early diagnosis is extremely important
because significant joint damage occurs early in RA. The
treatment of RA arising de novo in the elderly follows
the same guidelines as in younger patients. The main
objectives are to reduce or suppress inflammation, relieve
pain, and preserve muscle and joint function. Appro-
priate drug treatment in concert with systemic and local
rest, good nutrition, physical and occupational therapy,
use of appropriate appliances and special equipment,
and orthopedic evaluation and corrective surgery are the
mainstays of the management program. Every patient
with RA should have a physical exercise program tai-
lored for optimum activity and rest. Patients must learn
that both excessive rest and excessive exercise can lead
to increased joint stress. Prescribed individual exercises
alternating with specific rest periods are required to
maintain good muscle tone and avoid fatigue.

Treatment is needed at every stage of the disease.
Patient education and effective communication between
the medical and nursing personnel and the patient and
family are crucial. Physical and occupational therapies
are needed in most patients.

Drug Treatment

Three major classes of drugs are available in the 
treatment of rheumatoid arthritis: nonsteroidal anti-
inflammatory drugs, corticosteroids, and disease-
modifying drugs. Until recently, it was customary to start
a patient with newly diagnosed rheumatoid arthritis on
aspirin or one of the newer NSAIDs. These drugs are
quick in their action, provide symptomatic relief, and
often reduce joint swelling, but they do not prevent pro-
gression of rheumatoid arthritis. Because there is only a
narrow window between disease onset and the begin-
ning of irreversible joint destruction, a more vigorous

approach to treatment is essential. In recent years, several
new disease-modifying drugs with proven and prompt
efficacy in the majority of patients have been added to the
treatment armamentarium. These drugs have not been
studied extensively in the elderly, and their interactions
with other medications and concurrent illnesses have also
not been well studied.

The cautious use of NSAIDs and the new selective
cyclooxygenase inhibitors has been discussed under
osteoarthritis. A key difference in treating RA is that to
obtain the anti-inflammatory effect of NSAIDs they 
must be administered in a higher dosage than is required
for relief of pain. The principles guiding the use of these
drugs in the older patient with inflammatory arthritis
dictate that the starting dose should be low, that adjust-
ments are made stepwise until optimal therapeutic
response is obtained, and that the maximum tolerated
dose may well be lower than that for younger indivi-
duals. Physiologic changes that occur with aging may pro-
foundly alter patient response to therapy. Most NSAIDs
are bound to plasma proteins. In elderly patients with low
serum albumin concentration and in patients who are
treated with other drugs that bind to plasma proteins,
concomitant treatment with an NSAID may require a
reduction in its dose. Drug interactions are more likely in
the elderly, who frequently take multiple medications.
Potential drug interactions of NSAIDs with some of the
most commonly used drugs in the elderly (anticoagulants,
hypoglycemic drugs, digoxin, antihypertensives, and
diuretics) should be kept in mind.

Most patients who develop joint erosions do so within
2 years of onset of joint symptoms. It is important to iden-
tify these patients early on in the course of RA. The indi-
cations for commencing second-line or disease-modifying
antirheumatic drugs (DMARDs) are not different in
elderly patients. Experience to date suggests that second-
line drugs are as effective in the older age groups as in
younger patients but that the elderly are at increased risk
of developing adverse effects, in part as a consequence 
of altered pharmacokinetics and reduced functional
reserve of organ systems. In the study of late-onset RA,
77% of the patients required continued use of disease-
modifying drugs to maintain disease control.154 Overall,
methotrexate was the most efficacious second-line drug
in EORA, with clinical improvement being noted in 33
of 37 cases.

Methotrexate

Methotrexate has become the drug treatment of choice
of rheumatoid arthritis in patients with progressive
disease and disease that is or likely will be destructive.
It is administered in pulse fashion, usually orally once
weekly in divided doses, with 7.5mg being the current
standard starting dose. In the elderly, starting at lower
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doses may reduce the incidence of stomatitis and gas-
trointestinal symptoms. We prescribe daily folic acid 
(1mg) as it likely reduces some of the gastrointestinal and
hepatic side effects. Liver and bone marrow monitoring
should be performed bimonthly, and renal function
should be assessed periodically. In patients with diabetes
mellitus or heart disease, renal testing should be more
frequent. Methotrexate is almost completely cleared by
the kidney and should not be used in patients with renal
insufficiency. The original concern with methotrexate 
use in RA was with its liver toxicity; that complication
has proved uncommon with pulse use as just described,
although regular liver testing is recommended. Hyper-
sensitivity reactions involving the lungs are uncommon
although often serious. If cough or shortness of breath
develops in patients receiving methotrexate, drug cessa-
tion and complete evaluation of the patient for causation
are warranted.

Hydroxychloroquine, Sulfasalazine, and Minocycline

Hydroxychloroquine has been used to treat inflammatory
arthritis for many years. The drug is safe but generally
less effective than the other disease-modifying medica-
tions. There is concern about retinal toxicity after long-
term use, although that is uncommon. Ophthalmologic
evaluations should be performed twice yearly. Skin rash
occurs occasionally and can be severe. Hydroxychloro-
quine is most often used early in the course of mild RA
and in combination with other medications (see follow-
ing). The dose is 200mg twice daily, often reduced to 
200mg daily when a good response has been obtained.
We never hesitate to use it in older patients, even those
with ophthalmologic disorders, but always in consultation
with ophthalmologists.

Sulfasalazine has been used to treat RA since the
1940s. It is more widely used in Europe than in the
United States, where it is often used in combination with
methotrexate and hydroxychloroquine. We start with 
1.0g daily and increase the dosage slowly to 3.0g daily in
older patients. Sulfa allergy needs to be excluded before
its use. Extra fluids need to be administered to prevent
renal stones, and serial blood testing monitoring the bone
marrow and liver should be performed.

Minocycline is another modestly effective disease-
modifying drug that can slow the progression of RA.163

Newer Agents

Tumor Necrosis Factor Inhibitors. It appears that the
cytokine TNF plays a central role in chronic inflamma-
tion. Early on after its identification, TNF was thought to
primarily play a role in defending the body from gram-

negative infections; it is produced by macrophages and
activated T lymphocytes and is found in excess in
rheumatoid arthritis and other inflammatory states. TNF
stimulates the production of other proinflammatory
cytokines, activates neutrophils and endothelial cells, is a
pyrogen, and at higher levels causes cachexia and even
hypotension and decreased cardiac contractility. Recep-
tors for TNF are present on almost all cells.

Two biologic agents are available to decrease TNF-a.
Etanercept is the soluble recombinant receptor protein
for the p75 TNF-a protein combined with immunoglob-
ulin G. This agent is self-injected subcutaneously twice
weekly. Infliximab is a recombinant humanized antibody
to TNF. It is administered intravenously on a regular
schedule and has been successfully used in the treatment
of Crohn’s disease and for its complications of fistula 
formation. Both drugs, when administered concomi-
tantly with methotrexate, are setting new standards 
for effectiveness in suppressing the inflammation in 
rheumatoid arthritis and delaying or stopping the pro-
gression of x-ray changes. Etanercept has recently been
approved for use alone after being studied as the sole
disease-modifying agent in early RA. Both etanercept
and infliximab work quickly and to date are associated
with few side effects. There is, however, great concern
about the patient’s ability to handle bacterial infec-
tions with their chronic use. As of now, the benefits of 
this therapy seem to greatly outweigh this concern.
The medications should be stopped when infection is
present.

Leflunomide. Leflunomide is a reversible inhibitor of
dihydroorotate dehydrogenase, a key enzyme in pyrimi-
dine synthesis.164 It provides a novel approach to the
treatment of RA and may be as effective as methotrex-
ate. It has also been used in combination with methotrex-
ate. The drug can cause diarrhea, hair loss, and elevation
of liver enzymes.

Azathioprine. Azathioprine should be restricted to
patients with severe, active, and erosive disease that 
has not responded to other DMARDs. The initial dose
should be approximately 1.0mg/kg. Therapeutic response
usually occurs after 6 to 8 weeks of treatment. The dose
may be increased after several weeks if there are no tox-
icities and the initial response is suboptimal. Dose incre-
ments should be 0.5mg/kg daily up to a maximum dose
of 2.0mg/kg/day. Patients who have no improvement
after 12 weeks should be considered refractory.

Corticosteroids. The use of high-dose corticosteroids
administered orally or parenterally in RA can be life-
saving in elderly patients with serious systemic complica-
tions such as vasculitis. In smaller doses, corticosteroids



are helpful in maintaining mobility and reducing long-
term disability. This beneficial effect of corticosteroids is
particularly useful in the elderly who may have other con-
ditions affecting ambulation and for whom superimposed
RA might become the final event leading to a sedentary
existence. The ability to remain ambulatory and active
will generally offset the risk of osteoporosis and com-
pression fracture due to steroid therapy. From a purely
practical standpoint, the ease of administration, low cost,
and relative safety of low doses make corticosteroids a
reasonable alternative for the elderly with persistent dis-
abling systemic manifestations refractory to other thera-
peutic modalities. The recommended dose is 5 to 10mg
of prednisone given once daily in the morning. Alternate-
day regimens are usually not effective in RA. Prednisone
also is useful as a therapeutic bridge between aspirin 
and other nonsteroidal anti-inflammatory drugs and the
DMARDs, which may not become effective for several
months. Finally, it is reasonable to treat the subgroup 
of elderly-onset RA with constitutional symptoms and
proximal joint involvement in the same way as one would
polymyalgia rheumatica, that is, an initial dose of pred-
nisone of 10 to 15mg/day. As constitutional symptoms
subside and the erythrocyte sedimentation rate falls,
prednisone is tapered slowly to the lowest dose that will
control symptoms. The side effects of corticosteroids are
legion. Adverse reactions that pertain particularly to the
elderly include compression fractures, osteonecrosis, skin
changes of steroid atrophy and purpura, electrolyte dis-
turbances and fluid retention, glaucoma, and increased
risk of sepsis. Osteoporosis, however, can be preempted
in part with the concomitant use of bisphosphonate 
medications.165

Combination Therapy

Most patients with rheumatoid arthritis respond best to
a combination of drugs. It is usual in the United States 
to combine low doses of prednisone with initial treat-
ment of RA. Reduction of the drug should start when 
the disease improves or stabilizes. The addition of
hydroxychloroquine and sulfasalazine to methotrexate is
frequently employed in patients not responding to
methotrexate alone. Today, we more often add etanercept
or infliximab to methotrexate if the RA is progressing or
not adequately suppressed. We are using leflunomide in
recalcitrant disease, often in combination with the med-
ications already mentioned.

The potential oncogenic effects of immunosuppressive
drugs have been assessed. Even in the absence of
immunosuppressive treatment, patients with rheumatoid
arthritis have a twofold increased risk of developing 
non-Hodgkin’s lymphoma. This risk increases in patients
treated with azathioprine or cyclophosphamide.

Intra-articular injection of “depot” corticosteroids is a
useful adjunct for synovitis limited to a few joints. Repeat
injections into the same joint can be associated with
necrosis and collapse of bone. For this reason, injections
into one joint should be spaced not less than 3 months
apart, and no joint should be injected repeatedly.

Prognosis

Rheumatoid arthritis is not thought of as a fatal disease.
Nonetheless, these patients have a reduced life
expectancy. Patients with a more severe disease at base-
line, manifested by many involved joints and poor func-
tional status, are those at greatest risk of premature
death. Most patients die of the same causes as the general
population but at an earlier age. Patients with RA have
an increased susceptibility to bacterial infections, and 
all studies have shown an increased death rate from 
infections. In a carefully conducted study of more than
1000 patients with RA in the Canadian province of
Saskatchewan, Mitchell et al. identified 233 deaths over
a mean period of 12 years, 79 more than expected in a
matched control population.166 Survival in rheumatoid
arthritis was diminished by 4 years in men and by 10 years
in women. Of the 79 excess deaths, 18 were caused by
infection, particularly pneumonia and sepsis; 20 were
directly related to rheumatoid arthritis, including vas-
culitis, rheumatoid lung disease, and cervical subluxation,
whereas 8 could be attributed to complications of drug
therapy, mainly gastrointestinal bleeding and perforation.
Only 1 death was caused by drug-induced blood dyscra-
sia. Amyloidosis and renal failure appear to cause death
in rheumatoid arthritis patients four to five times more
frequently in Finland than in North America.167

Conclusion

The diagnosis and treatment of rheumatoid arthritis
should be made in concert with a rheumatologist. In the
elderly, concomitant osteoarthritis can cloud the physical
findings of RA, and the similarity of early RA and sys-
temic lupus erythematosus and polymyalgia rheumatica
can be striking. Treatment should be appropriately
aggressive with awareness of all the complicating 
features of aging and diseases that occur with older age.
Modification of medication regimes should always be
considered. Lower doses of drugs and less frequent
administration of the tumor necrosis factor antagonists
may be needed in many older patients. Laboratory
testing for possible drug side effects may have to be per-
formed more often than customary in selected older
patients. Close collaboration between the primary care
physician, the geriatrician, the rheumatologist, and the
patient will provide for the best treatment decisions.
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Sjögren’s Syndrome

Introduction and Demographics

It is common to attend an older patient with complaints
of mucosal dryness. Tears and saliva decrease with age,
although salivary and presumably lacrimal gland function
is well preserved in the healthy older population. Saliva
does become thicker and more viscous with aging. Med-
ications that patients take for concurrent medical disor-
ders are frequently associated with mucosal dryness. The
diuretic, antihistamine, antidepressant, anticholinergic,
and beta-blocker medications are especially associated
with dryness of the oral, nasal, and eye mucosal surfaces.
Chronic mouth breathing can diminish saliva, as can
many systemic illnesses such as diabetes mellitus because
of autonomic neuropathy and renal insufficiency.
Approximately 27% of individuals aged 65 to 84 years
report dry eye or dry mouth symptoms to be present
often or all the time.168

Sjögren’s syndrome, a frequently underdiagnosed
autoimmune disorder, should be considered in patients
presenting with the sicca complex (xerophthalmia and
xerostomia), especially if systemic features of illness 
are present.168 Sjögren’s syndrome, estimated to be the
second most common autoimmune rheumatic disease
after rheumatoid arthritis, affects about 2% of the adult
population. This disorder may occur alone (primary
Sjögren’s syndrome) or in association with other auto-
immune diseases, primarily rheumatoid arthritis and 
systemic lupus erythematosus. Secondary Sjögren’s 
syndrome parallels the age distribution of the associated
diseases whereas primary Sjögren’s syndrome predom-
inates in the older age group. More than 90% of 
the patients are women. Age does not modify the 
clinical picture; however, it does complicate the diagno-
sis because of the common complaint of dryness in older
patients.

Henrik Sjögren was a Swedish ophthalmologist who
described the syndrome bearing his name in 1933. He
reported 19 adult women with sicca symptoms and sys-
temic manifestations of illness, especially arthritis, and
emphasized the systemic nature of the illness. The illness
is worldwide in distribution and runs the gamut from
simple xerostomia to systemic features including brain
and peripheral nerve inflammation.

Pathogenesis

Sjögren’s syndrome occurs more frequently in families
than would be expected. There is an association between
the disease and the major histocompatibility haplotype
HLA-DR3 in Caucasians. There are different associa-
tions with the major histocompatability locus in different
ethnic populations. These differences may reflect influ-

ences on autoantibody production rather than disease
susceptibility. The underlying process is a lymphocyte-
mediated destruction of exocrine glands that leads to
diminished or absent glandular secretions and mucosal
dryness. Biopsies of salivary and lacrimal tissue reveal
damaged acini and lymphoid infiltrates with a predomi-
nance of CD4+ T-helper cells. B-cell activation accounts
for the local production of immunoglobulin and autoan-
tibodies, including rheumatoid factor. Blocked apoptosis
may be present in the lymphocytes residing in the sali-
vary gland periductal aggregates,169 and the activated T
cells may induce apoptosis of the acinar cells.170 In addi-
tion to lacrimal and salivary glands, other exocrine glands
may be affected. In about a quarter of the patients,
there is evidence of extension of lymphoproliferation to
extraglandular sites, such as lymph nodes, lung, kidney,
the central nervous system, and bone marrow. The lym-
phoid infiltrates may be benign or malignant. The term
pseudolymphoma describes tumor-like clusters of lym-
phoid cells that do not meet the histologic criteria for
malignancy. In the kidney, the histopathologic lesion is
interstitial lymphocytic infiltration with tubular atrophy
and fibrosis, which clinically presents as hyposthenuria
and renal tubular acidosis. Involvement of the lungs leads
to diffuse interstitial pneumonitis or fibrosis. There is an
association between Sjögren’s syndrome and lymphoma,
especially lymphomas of mucosa-associated lymphoid
tissue.

Clinical Presentation

Xerostomia and xerophthalmia are the most common
complaints in patients with Sjögren’s syndrome. Many
patients present with other manifestations of the disease
such as arthritis or neurologic abnormalities ranging from
peripheral neuropathy to central nervous system involve-
ment. In patients with primary Sjögren’s syndrome,
Raynaud’s phenomenon and a nondeforming, nonerosive
polyarthritis are the most common extraglandular mani-
festations. Sjögren’s syndrome should be considered in
any elderly patient with unexplained systemic features,
even disorders as common as peripheral neuropathy.
Asking patients about oral or lacrimal dryness or a gritty
sensation in the eyes may elicit the clues that will help
make the diagnosis. The lack of saliva pooling under 
the tongue and obvious nasal and lacrimal dryness are
usually present on examination. A parched tongue on
examination, complaints of fatigue, and interruptions of
the patient’s narrative history by frequent drinking of
water may also be clues to the diagnosis. Dry skin due to
immunologic injury of the exocrine glands is a common
complaint. The dry throat, nose, and trachea lead to a
chronic nonproductive cough and hoarseness. Upper 
gastrointestinal involvement may cause dysphagia and
atrophic gastritis with achlorhydria. Vaginal involvement



causes dyspareunia and pruritus. Pulmonary and renal
involvement with inflammation are common occurrences,
leading to shortness of breath and cough and hypo-
sthenuria and mild renal insufficiency, respectively.

Neurologic manifestations are common and protean.
Peripheral nervous system involvement with sensory
neuropathy are most common, followed by cranial nerve
palsies, especially trigeminal sensory neuropathy. Carpal
tunnel manifestations may be seen in many patients. In
some small studies, the majority of patients were found
to have neurologic deficits.171,172 Spinal cord involve-
ment can result in neurogenic bladder and paraparesis
secondary to transverse myelitis or chronic progressive
myelopathy. Central nervous system involvement is more
difficult to assess. Focal high dense cerebral white matters
lesions are seen on MRI examinations,173 and Sjögren’s
patients may present with chronic or acute CNS distur-
bances ranging from cognitive loss and depression to
strokes and neurologic findings mimicking multiple 
sclerosis.

About 20% of patients with primary Sjögren’s syn-
drome develop vasculitis, which presents with purpura
and other cutaneous manifestations, myositis, or
mononeuritis multiplex. Histopathologic studies have
shown this to be mononuclear cell or less often a neu-
trophilic vasculitis. A strong association exists between
vasculitis and active CNS disease. An immune complex
glomerulonephritis has also been reported.

Diagnosis

Sjögren’s syndrome is more common than previous esti-
mates. This diagnosis should be considered in elderly
patients with unexplained neuropsychiatric dysfunction,
interstitial lung disease, or polyarthritis. Patients with
Sjögren’s syndrome can fall anywhere along a spectrum
ranging from benign sicca syndrome with local involve-
ment of exocrine glands to extracellular spread of benign
lymphoproliferation and symptoms secondary to various
organ involvement. Lymphoreticular malignancy may
occur.

The combination of sicca symptoms, systemic illness,
and abnormal laboratory testing will establish the diag-
nosis in most patients. Saliva production can usually be
assessed by visual inspection. The Schirmer test is easily
performed at the bedside. If the Whatman no. 41 filter
paper hanging from the lower conjunctival sac has less
than 5 mm of wetting within 5 min, it is considered 
abnormal. Other important diagnostic aids in the sicca
syndrome are rose bengal or fluorescein staining of the
cornea to document filamentary keratitis. However,
dryness does not always mean the presence of Sjögren’s
syndrome, as xerophthalmia has a wide diagnostic base
(see following). Laboratory testing for inflammation (the
Westergren sedimentation rate, C-reactive protein, nor-

mocytic, and normochromic anemia) is usually abnormal.
Rheumatoid factor may also be positive. The incidence
of anti-Ro(SS-A) and anti-La(SS-B) antibodies is very
high and serves as a reliable diagnostic marker for
Sjögren’s syndrome in its primary form or when it occurs
in association with systemic lupus erythematosus (Table
42.3). Lip or gingival biopsy may allow for a specific 
diagnosis. The findings of focal lymphocytic sialadenitis
in the minor salivary glands can establish the diagnosis
and provide a rough estimation about the severity of 
the disease. Parotid gland biopsy can be performed in
selected patients who have parotid gland enlargement.
Salivary gland enlargement can sometimes be difficult to
assess because of the commonly seen benign enlargement
caused by adipose cell infiltration in older patients. The
cerebrospinal fluid findings in CNS disease may include
a mild mononuclear cell pleocytosis, elevated total
protein and IgG, and oligoclonal bands on agarose gel
electrophoresis. In contrast to multiple sclerosis, which
usually has between 2 and 10 bands, patients with
Sjögren’s syndrome generally have only 1 or 2 bands.

Prognosis and Treatment

The course of Sjögren’s syndrome is variable. Many
patients just need treatment and advice regarding the
sicca symptoms, but others will have life-threatening 
vasculitis and neuropathy that require intervention 
with major medications. There is always a concern about
the development of lymphoma. In one study, there was
increased risk for the development of lymphoma in
patients with swollen salivary glands, lymphadenopathy,
and leg ulcers.174 In three large series, lymphomas, usually
of a non-Hodgkin’s, B-cell type, were diagnosed in 2.3%,
4.7%, and 5.8% of the patients. The interval between the
onset of symptoms of the sicca syndrome and the diag-
nosis of malignancy ranged from 18 months to 12 years.
The development or progression of neuropathy has not
been well defined and needs to await future studies.

The symptomatic treatment (there is no curative treat-
ment) of Sjögren’s syndrome include artificial tears and
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Table 42.3. Serologic laboratory testing for Sjögren’s 
syndrome.

Antinuclear antibodies (ANA): almost always positive
Rheumatoid factor: 60%–80% of patients
Cryoglobulins: 15% of patients
Antineutrophil cytoplasmic antibodies (ANCA): approximately 

11%, especially in cutaneous vasculitis and peripheral neuropathy
Anti-Ro/SS-Aa: found in 50%–80% of patients with primary disease
Anti-La/SS-Aa: found in 30%–60% of patients with primary disease

a These antibodies are not specific for Sjögren’s syndrome; they can 
be present in systemic lupus erythematosus, are almost always present
in subacute cutaneous lupus, and are found in other autoimmune 
disorders.
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adequate oral intake. Consultation with an ophthalmol-
ogist and oral hygienist is mandatory. Local measures 
for relief of sicca symptoms include artificial tears for
keratoconjunctivitis, oral lubricants containing a car-
boxymethyl cellulose base (Xero-lube, Saliva Substitute),
and K-Y jelly for sicca vaginitis. Oral pilocarpine is effec-
tive in increasing saliva and is well tolerated, although
excessive sweating is a common adverse effect. Recently,
cevimeline, a cholinergic agonist that binds to muscarinic
receptors, has been approved for use in Sjögren’s 
syndrome. Hydroxychloroquine is used frequently by
rheumatologists in the treatment of Sjögren’s syn-
drome. The drug has proved to have salutary effects in
other autoimmune diseases and may benefit some pa-
tients. There is reduction of erythrocyte sedimentation
rates and other measures of inflammation.175 Low-dose
prednisone therapy increases saliva production,176 but
whether that improvement outweighs the deleterious
effects of prednisone on the elderly patient remains to be
determined.

Treatment of the vasculitis components of the disease
includes use of all the major immunosuppressive and
chemotherapy medications. Lymphoma is treated with
the standard antitumor protocols.

Systemic Lupus Erythematosus

Systemic lupus erythematosus (SLE) is a distinctive
chronic inflammatory disorder of unknown cause that
can affect any tissue and organ but predominantly 
affects the skin, joints, and kidney. It is the prototype for
the autoimmune diseases, representing a dysregulated
immune system producing autoantibodies that can
damage tissues. There are variants of lupus erythemato-
sus that involve only the skin (discoid lupus erythemato-
sus), or predominantly the skin (subacute cutaneous
lupus erythematosus), or occur because of reactions to
drugs (drug-induced lupus erythematosus). There are
also disorders that overlap a variety of the autoimmune
disorders, such as mixed connective tissue disease and
undifferentiated connective tissue disease, the latter an
entity that includes SLE-like clinical or laboratory find-
ings but with overlap of other diseases making the exact
diagnosis uncertain. The antiphospholipid syndrome has
been better defined, and with its considerable overlap
with SLE is discussed later.

The diagnosis of SLE in older patients may present a
challenge to the geriatrician. Clinical findings may be
subtle or unrepresentative of the “classic” lupus-like find-
ings, and symptoms and signs of disease may suggest a
variety of other illnesses or be as nonspecific as unex-
plained fever or arthralgia. Laboratory testing can be
helpful in establishing a diagnosis but also can be con-
fusing if interpreted incorrectly.

Demographics and Clinical Presentation

Lupus is mainly a disease of younger women, and the late
development of SLE after menopause is not common
(but it is not rare by any means). In established SLE,
lupus flares are less frequent and less severe after
menopause.177 In unselected series, elderly-onset SLE
comprises from 6% to 18% of the SLE population;
however, SLE is often not considered in the differential
diagnosis of a debilitating illness in an elderly patient.
Several studies of “late-onset SLE” have addressed 
age-related differences in the clinical picture at onset,
course, survival, and serologic characteristics.178–182 In
these studies, the division between “old” and “young” was
set at either 50 or 55 years and defined either as onset of
symptoms or time of clinical diagnosis. Difficulties in
comparing these series arise from differences in geo-
graphic region, racial distribution, age-related entry,
and case selection of a relatively small number of patients
in each study. Despite these variances, there is convinc-
ing evidence that age modifies the clinical expression of
SLE.

Most studies indicate that female predominance is less
marked in elderly patients. One study found that the sex
ratio between women and men was 2 :1 in the older age
group compared to 7 :1 in younger patients.183 The mean
age at diagnosis was almost 10 years higher for white men
than for white women, and almost one-half of white men
were diagnosed at age 55 years and older. This difference
in age of onset is thought to be related to hormonal
factors. The clinical onset of SLE in older patients may
be more insidious with less typical SLE manifestations,
and an increased time interval between onset of symp-
toms and establishment of diagnosis is frequently
reported.180,184,185 In one series, the interval from onset of
symptoms to time of diagnosis was 4 years when SLE
developed after age 55 compared to 2 years in the
younger age group.180

Age also influences the pattern of organ involvement.
Severe renal disease, neurologic complications, mesen-
teric vasculitis, cutaneous vasculitis, Raynaud’s phenom-
enon, and alopecia are less common in the older group,
whereas polyserositis, especially as a presenting syn-
drome, interstitial lung disease, and peripheral neuropa-
thy occur more commonly. Some authors have likened
the expression of SLE in the elderly to the clinical picture
of drug-induced lupus. Two studies have identified in-
creased frequency of secondary Sjögren’s syndrome 
and of antibodies to SS-A and SS-B in white patients 
with late-onset SLE.180,181 These antibodies are found in
approximately one-third of patients with SLE and in a
much higher percentage of patients with primary
Sjögren’s syndrome. Cattogio et al. found that 38% of the
patients who had onset of SLE after age 55 developed
keratoconjunctivitis sicca, 88% had anti-SS-A antibodies,



and 62% had anti-SS-B antibodies compared to only
36% in younger patients.180

Late-onset lupus is generally considered less severe.186

This impression is partly based on the reduced steroid
requirement in patients with older-onset SLE and the
longer time lag between onset of symptoms and diagnosis.
The perception of SLE being a more benign disease in
older individuals may have to be revised in view of data on
the survival of individuals with SLE. Studenski et al. could
not show evidence of improved outcome with age.183 These
authors examined the effects of age, race, sex, and socio-
economic status on clinical outcome and survival utilizing
multivariate analytic techniques in 411 patients with SLE,
almost equally divided between whites and blacks. Black
race and low economic status had independent negative
effects on survival. The authors suggested that previously
reported findings of improved survival rate with age may
have been confounded by racial differences in age and
mortality; viz., if younger groups were heavily weighted
with blacks and older age groups were weighted with
whites, age would appear, incorrectly, to be related to
improved survival in pooled groups. Comparing 102
patients with late-onet SLE with an early-onset group in a
predominantly Chinese population, researchers found no
differences in all major organ involvement as well as
steroid requirements between the two groups.184

Fatigue and malaise are the most common symptoms of
SLE. Arthritis and rash are the most common findings on
physical examination, although the disease has such
protean manifestations and presentations that almost any
clinical abnormality can be due to SLE. The arthritis of
SLE is similar in presentation to that of early RA. There
is generally symmetric involvement of the small joints of
the hand and the wrists. The distal interphalangial joints
are usually spared, but in older patients those joints are
typically abnormal from involvement with OA. Sjögren’s
syndrome is more common in the elderly patient,
and sometimes separating the two disorders, SLE and
Sjögren’s, is difficult. In patients with the antiphospholipid
syndrome, stroke, thrombophlebitis, or peripheral arterial
occlusion can be early manifestations of the disease.

Younger women with SLE are 50 times more likely to
develop a myocardial infarction in later life than women
without SLE of the same age. Older age at lupus diag-
nosis, longer duration of corticosteroid use, hypercholes-
terolemia, and postmenopausal status are more common
in women presenting with a cardiovascular event.187 The
implications of this problem are underrecognized and
require added vigilance in older patients with a history of
lupus for cardiovascular disease.

Pathogenesis

The immunologic basis of SLE is complex and multi-
faceted. The pieces of the puzzle that include heredity, the

role of hormones, age, immune complex injury, abnor-
malities in B and T cells, and apoptosis have not yet all
been found or pieced together. Apoptosis has assumed
an increasingly important role in the understanding of
autoimmune disorders. The process of programmed cell
death includes both the killing and removal of dead cells.
Apoptotic cells are characterized by translocation of
autoantigens such as nucleosomes (the only way to gen-
erate nucleosomes in vivo is by the process of apoptosis)
to the surface of the cell—these antigens become the
targets of autoantibody production. In mice, this process
produces transient hypergammaglobulinemia, anti-DNA
and anticardiolipin antibody production, and glomerular
deposits of protein.188 Sturfelt et al. suggested that com-
plement deficiency enhances the pathogenic properties of
the immune complexes generated by antibody produc-
tion to the exposed antigens on the apoptotic cells.189

They also speculated that the immune complex-induced
injury accelerates apoptosis and enhances tissue damage.
The apoptotic “waste” itself may serve as immunogens
for the induction of autoreactive lymphocytes.190 Ab-
normalities in the regulation of apoptotic cells can lead
to a breakdown in tolerance.191,192

Laboratory Diagnosis

The laboratory testing for SLE is very helpful (Table 42.4;
also see Table 42.3 for Sjögrens). The absence of antinu-
clear antibodies (ANA) makes the diagnosis unlikely, as
ANAs are present in almost all patients with SLE. These
autoantibodies may react with nucleoprotein, denatured
and native DNA, Smith antigen, nuclear RNP, SS-A and
SS-B antigens, histones, and other basic proteins. Most
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Table 42.4. Laboratory testing for systemic lupus erythemato-
sus (SLE).

1. Antibodies to nuclear antigens (ANA) are almost always positive.
In “seronegative SLE” (no ANA), antibodies to SS-A may be
present.

2. The speckled pattern of immunofluorescence is the most common
pattern encountered in SLE.

3. The speckled pattern should be followed up with testing for
antibodies to RNP (usually seen in mixed connective tissue
disease), Smith (Sm), SS-A, and SS-B (the latter two are seen in
both SLE and Sjögren’s syndrome). The Sm antigen is extremely
specific for SLE.

4. The homogenous pattern of immunofluorescence is seen in SLE
and other illnesses such as rheumatoid arthritis and is the pattern
usually encountered in drug-induced lupus erythematosus.

5. Antibodies to double-stranded DNA are usually specific for the
diagnosis of SLE and are associated with kidney involvement.
Rarely antibodies to double-stranded DNA can be seen in
autoimmune liver disease.

6. Decreased levels of complement proteins are often found in active
SLE but may be low in any immune complex disease, e.g., hepatitis
B or C.
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patients seen in a medicine clinic with positive anti-
bodies to nuclear antigens do not have SLE. It can be
demonstrated in 70% of patients with other autoimmune
diseases in an assortment of other clinical entities, espe-
cially chronic inflammatory disorders involving the liver
or lung, and be present in a low titer in about one-third
of all “normal” elderly persons. False positivty increases
with age. However, antibodies to double-stranded DNA
and the Smith antigen are almost only found in SLE.
Because antibodies to SS-A and SS-B are found with high
frequency in elderly-onset SLE, they become useful in
the diagnosis as well, although they cannot serologically
distinguish SLE from primary Sjögren’s syndrome. Anti-
bodies to double-stranded (ds) DNA and to SS-A and
SS-B do not occur with increased frequency in the normal
elderly population. Some studies have reported a lower
frequency of antibodies to ds DNA in elderly patients
with SLE, but this has not been substantiated in other
studies. Hypocomplementemia is more common in
younger patients with SLE. In the extremely rare patient
with SLE and a negative ANA, antibodies to SS-A or 
SS-B are usually present. Similar to any chronic disease,
anemia, and elevation of acute-phase reactants are usual
findings.

HLA-DR2 and -DR3 are weakly associated with SLE,
HLA-DR2 occurring more frequently in young-onset
SLE than in older-age onset and HLA-DR3 showing the
reverse relationship. Further analysis has shown that the
association between HLA phenotypes and antibodies to
Ro and La are stronger than HLA correlation with SLE
itself.181 In fact, when SS-A and SS-B antibody popula-
tions were removed from a group of 113 white SLE
patients, the frequencies of HLA-DR2 and -DR3 were
similar to those in normal Caucasians. SLE is more
common in African-Americans, Latinos, and Asians
(especially Filipinos and Chinese). The HLA-DR2 hap-
lotype is significantly increased among Chinese patients
with SLE. The Caucasian allele of HLA-DR3 present in
African-Americans may be a factor in the higher preva-
lence and apparent more aggressive nature of SLE in
African-Americans.193

Drug-Induced Lupus

In contrast to idiopathic SLE, the incidence of drug-
induced lupus (DIL) increases with age, in part reflecting
the increased usage in the elderly of drugs that can
produce a lupus-like syndrome. The incidence of DIL is
probably decreasing from previous estimates of 50,000
cases, or 10% of all patients with SLE, because the two
most responsible drugs, procainamide and hydralazine,
are used far less frequently than they once were. More
than 50 drugs have been reported to be associated with
drug-induced autoimmunity or symptomatic lupus. Drug-

induced autoimmunity refers to induction of ANA, which
is much more common than symptomatic DIL.

Two categories of drugs can be recognized: an unam-
biguous group that includes procainamide, hydralazine,
phenytoin, quinidine, isoniazid, methyldopa, and chlor-
promazine; and an ambiguous group of drugs for which
anecdotal reporting has suggested a possible associa-
tion. Recently reported drugs in the latter category
include sulfasalazine and carbamazepine,194,195 although a
prespective study of 200 patients with RA treated with
sulfasalazine over 5 years showed no association.196

Other drugs in this latter group include lovastatin and
recombinant human interferon. Patients treated with the
recombinant antibody to TNF-alpha, infliximab, have a
relatively high incidence of generating ANA and ds
DNA, and some of these patients develop clinical SLE.
Drugs that induce lupus have widely dissimilar chemical
features. The common denominator appears to depend
on metabolic transformation to reactive metabolites that
are cytotoxic. Jiang et al. have shown that the chemical
transformation to reactive products requires the enzy-
matic action of myeloperoxidase in activated neutrophils
and that the ability of drugs to induce lupus in vivo
depends on their capacity to serve as substrates for
myeloperoxidase in vitro.197

Procainamide and hydralazine pose the greatest risk of
inducing both ANA and DIL. Use of procainamide will
generate a positive ANA in 80% of the patients. About
a quarter of this group will manifest clinical symptoms.
Women are at greater risk of developing procainamide-
and hydralazine-induced lupus. The male-to-female ratio
of 2 :1 in symptomatic procainamide-treated patients 
is accounted for by the disproportionate use of pro-
cainamide in men. Approximately one-fifth of patients
treated with isoniazid, methyldopa, or chlorpromazine
develop positive ANA during treatment, but the inci-
dence of a lupus-like syndrome induced by these drugs is
less than 1%.

To make a diagnosis of DIL, it is necessary to exclude
preexisting SLE. Symptoms typically occur after several
months or years of drug therapy. Antinuclear antibodies
are invariably present and usually in the homogenous
pattern. Following withdrawal of the offending drug,
there should be rapid improvement in the clinical symp-
toms and a gradual fall in the antinuclear antibodies. The
most common features of DIL include fever, myalgias,
arthralgias, and polyserositis. CNS and renal involve-
ment is highly unusual. Severe cytopenias, butterfly rash,
discoid lesions, and mucosal ulcerations are observed 
less often than in idiopathic SLE. A strong associa-
tion between acetylator phenotype and the incidence 
of autoantibodies and DIL has been noted for pro-
cainamide and hydralazine. ANA appear more quickly in
slow acetylators, and clinical symptoms occur earlier and



predominantly in patients with this phenotype. However,
slow acetylator phenotype is not a general predisposing
factor underlying autoimmunity, as indicated by a lack of
association between acetylator phenotype and induction
of ANA by isoniazid or by captopril, as well as in idio-
pathic SLE.

Antihistone antibodies occur in more than 90% of the
DIL patients. Different drugs are associated with differ-
ent antihistone profiles. Antihistone antibodies are not
specific for DIL, as they are also found in idiopathic sys-
temic lupus, although usually in a lower titer. Antibodies
to denatured DNA are seen less often. Hypocomple-
mentemia is rare in DIL, but in vivo complement activa-
tion can often be detected by measuring the cleavage
products of C4.

The Antiphospholipid Antibody Syndrome

The antiphospholipid antibody syndrome has become a
frequently diagnosed entity. It can be part of SLE, as
approximately 25% of SLE patients have antibodies to
phospholipid,198 or the disease may exist alone or be asso-
ciated with other autoimmune disorders. Historically it
was seen in patients with SLE who had a false-positive
test for syphilis or a prolonged partial thromboplastin
time that was not corrected with normal serum (the lupus
anticoagulant). Evaluation is now performed by the
detection of antibodies to cardiolipin and beta2 glyco-
protein 1 as well as the lupus anticoagulant. It is of special
importance to geriatricians as it is a cause of preventable
arterial vascular disease, including cerebrovascular ac-
cidents. The syndrome is associated with heart valve
lesions, including Libman–Sacks endocarditis, thrombo-
cytopenia, lower extremity cutaneous ulcers, livedo re-
ticularis, thrombophlebitis, and other disorders such as
retinal thrombosis.199 It is associated with recurrent fetal
loss, and such history in an older woman with SLE should
make the antiphospholipid syndrome suspect as an addi-
tional diagnosis.

The use of estrogen in SLE has always been contro-
versial. Estrogen use is associated with thrombosis and
reactivation of disease.200 The combination of estrogen
use and the antiphospholipid syndrome may pose addi-
tional risks for the occurrence of thrombosis and thus
estrogen must be used with great caution.

Treatment

The management of SLE has become relatively uniform
during the past 5 years. Basic measures such as rest 
and sun avoidance are needed in selected patients. The
control of hypertension is important in maintaining renal
function in patients with renal disease. There is concern
about the routine use of nonsteroidal anti-inflammatory

medications in patients because of resultant decreased
renal blood flow. This result can be especially striking if
there is preexisting renal insufficiency or cardiac failure.
These drugs can all raise blood pressure in patients with
renal insufficiency because of sodium retention. The 
antimalarial hydroxychloroquine is effective in the treat-
ment of the arthritis and the rash of SLE. It may also 
be effective in preventing flares of disease.201 (See 
hydroxychloroquine in the rheumatoid arthritis section.)
Corticosteroids remain the drug of choice in treating
patients with life-threatening illness, although the side
effects of these medicines are magnified in older patients.
High doses of corticosteroid are almost inevitably asso-
ciated with deleterious events in the older patient. Osteo-
porosis, however, can be preempted in part with the
concomitant use of a bisphosphonate medication.

Corticosteroid-sparing medication is used frequently
and early in older patients with severe SLE. Azathioprine
and methotrexate202 can be very effective in allowing
reduction of the corticosteroid. Cyclosporine may be
effective as treatment in patients with or without renal
disease,203,204 and mycophenolate mofetil,205 another trans-
plant rejection drug, may be an important newer drug 
for the treatment of SLE. We are awaiting testing of some
of the newer medications that have proved effective in
rheumatoid arthritis, such as the tumor necrosis factor
inhibitors and the pyrimidine antagonist leflunomide.
Autologous stem cell transplantation may be useful in
conventional treatment-resistant patients, although to
date it is limited to experimental use and in younger
patients.

Renal disease needs to be always suspected and
assessed thoroughly in the older patient as it is in the
younger SLE patient, and kidney biopsies should be per-
formed if needed to help define the extent of the disease.
Cyclophosphamide has remained the treatment of choice
for diffuse proliferative glomerulonephritis. We have
never withheld aggressive management for major organ
involvement because of the patient’s age. Renal trans-
plantation in older patients with end-stage renal disease
has been beneficial in selected patients. As in all the
chronic diseases, consultation among specialists such as
the nephrologist and rheumatologist will help the geria-
trician and primary care doctor offer the best available
treatment options to the patient.

Dermatomyositis and Polymyositis

Dermatomyositis and polymyositis are uncommon
chronic idiopathic inflammatory disorders that affect
muscle, skin, and other organs throughout the life span.
The criterion for diagnosis include proximal symmetric
muscle weakness, an elevated serum level of muscle
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enzyme, an abnormal electromyogram, an abnormal
muscle biopsy, and characteristic rash for dermatomyosi-
tis (heliotrope rash and Gottron’s papules). Dermato-
myositis and polymyositis have long been considered to
be accompanied by a higher incidence of malignancy 
than in the general population. The association is much
stronger with dermatomyositis than polymyositis, and 
it increases with age. The rate of malignant disease in 
dermatomyositis in most population-based studies is
reported at 20% to 25%.206 Although patients with poly-
myositis have been found to have a slightly increased rate
of cancer, the increase is not highly significant and may
be related to a diagnostic suspicion bias causing a more
aggressive search for cancer. In general, no unusual con-
centration of one type of cancer has been observed,
although gynecologic malignancies, in particular ovarian
carcinoma and rectal adenocarcinoma, are thought by
some to be overrepresented.207,208 The site of malignancy
reflects the most common tumor types for any given age
and sex, so that in the older population these would
include breast, lung, ovary, colon, stomach, and uterus, in
that order. The temporal relationship of malignancy and
myositis is such that in about one-third of the cases
myositis precedes the tumor by several years; in one-
third, they occur concomitantly, and in another one-third
myositis follows tumor by many years. Concurrent
improvement of dermatomyositis with tumor therapy
and relapse with recurrence of the tumor suggests a
causal relationship. Because the association of dermato-
myositis and cancer is high in the elderly, a search for
cancer is justified in this age group. The most common
malignancies occur in areas that can be evaluated by
physical examination or fairly simple radiologic proce-
dures such as chest x-ray and mammography. Finally, a
lack of response of myositis to treatment with prednisone
or other modalities should result in a more extensive
search for malignancy.

Recent studies have found some important differences
besides increased malignancies in older patients present-
ing with polymyositis and dermatomyositis. One study
found that the lag time from onset of symptoms to diag-
nosis was significantly longer in older patients and that
they tended to experience a more chronic form of the
disease.208 In another large retrospective study compar-
ing younger and older patients, dysphagia with abnormal
esophageal manometry as well as the incidence of bacte-
rial pneumonia were significantly higher in the older
group.209

Amyloidosis

Amyloidosis is a syndrome characterized by extracellu-
lar deposits of insoluble proteinaceous amyloid fibrils in
tissues that result in pressure atrophy with dysfunction of

the affected organs. Despite their very different protein
components, all amyloid deposits have the following in
common: fibrillar structure when examined by electron
microscopy; a green birefringence when observed with
Congo red stain under polarization microscopy; and an
unusual beta pleated structure when examined by x-ray
diffraction. The modern classification of amyloidosis is
based on the biochemical composition of the amyloid
fibrils. The fibrils of primary amyloidosis and of amyloi-
dosis associated with multiple myeloma consist of por-
tions of immunoglobulin light chains and are called AL.
Amyloid deposits of secondary amyloidosis, associated
with chronic inflammatory and infectious diseases, show
immunochemical homology with portions of the acute-
phase reactant serum amyloid A, and are called AA. In
some of the familial forms of amyloidosis, such as AF, the
fibrils are immunologically identical to prealbumin.
Several different types of senile amyloid found in the
heart and brain of elderly patients are designated AS.
Amyloid deposits of endocrine origin (AEO), occurring
in or adjacent to endocrine glands, are closely related to
polypeptide hormones, their precursors or breakdown
products.

Amyloidosis is relevant to rheumatic disease for two
reasons: (1) it occurs as a potentially fatal complication
of long-standing chronic inflammatory disease, such as
RA; and (2) amyloid may be deposited in periarticular
and synovial tissues, causing joint pain and restricted
motion.

In secondary amyloidosis, deposits of amyloid AA ac-
cumulate predominantly in the kidneys, spleen, adrenal
gland, and liver, resulting in dysfunction of the organs.
Death as a consequence of amyloidosis, secondary to
rheumatoid arthritis, is not uncommon in Europe. Al-
though this type of amyloidosis is found at postmortem
examination in 10% of RA cases in the United States, it
is rarely of clinical significance.

Amyloid arthropathy is caused by deposition of amy-
loid AL and occurs, therefore, in multiple myeloma 
and in a disorder of immunoglobulin, previously known
as primary amyloidosis. Amyloid arthropathy can affect
any joint. Small and large joints are involved with equal
frequency. When the small joints are involved, amyloido-
sis can be easily mistaken for RA, but joint inflammation
is less conspicuous and the swelling distinctly firmer on
palpation. Flexion contractures of the hand joints 
may appear early in the illness. Subcutaneous amyloid
deposits may be mistaken for rheumatoid nodules.
Amyloid arthropathy may present as massive deposition
at an isolated site; an example is the so-called Hercules
look, in which amyloid deposition in or around the shoul-
der joint produces the characteristic “shoulder pad sign.”
Occasionally, amyloidosis results in punched-out lytic
lesions in bone; large tumefactions in bone may be 
complicated by pathologic fractures.



Synovial fluid analysis reveals a noninflammatory fluid
with mononuclear cells predominating. Examination 
of centrifuged Congo red-stained sediment from syno-
vial fluid under polarization microscopy may reveal the
typical apple-green birefringence of amyloid fibrils.

Carpal tunnel syndrome occurs in approximately 25%
of the cases. When elderly men present with idiopathic
carpal tunnel syndrome, the possibility of amyloidosis
should be entertained. The diagnostic yield from biopsy
of the carpal ligament approaches 100%.

Progressive systemic sclerosis and polyarteritis nodosa
have their peak onset earlier in life but may occur in the
older age group. There are no data in the literature to
support age-related modulation of the clinical expression
of these diseases.

Paraneoplastic Syndromes

Certain musculoskeletal syndromes have a close tempo-
ral relationship to the onset of a malignancy. Hyper-
trophic pulmonary osteoarthropathy is perhaps the best
known entity. This condition is most often associated 
with pleuropulmonary disease, in particular lung can-
cer and mesothelioma. The term pulmonary is some-
what misleading, because certain extrathoracic diseases
such as nonneoplastic liver diseases and inflammatory 
bowel disease may be associated with hypertrophic
osteoarthropathy.

The age distribution of hypertrophic pulmonary osteo-
arthropathy coincides with that of lung cancer, about
one-half of which occurs above the age of 60 years.
Approximately 10% of patients with lung cancer develop
symptoms and signs of hypertrophic osteoarthropathy.
Patients complain of pain in the ankles, knees, and wrists.
On examination, the most conspicuous but also the least
specific sign is clubbing of the fingers and toes. Diffuse
periarticular tenderness is present on palpation, and knee
effusion is not unusual. The skeletal symptoms may
precede clinical manifestastions of lung cancer by many
months. When this occurs, hypertrophic osteoarthropathy
may be mistaken for RA. The diagnosis is confirmed by
bone scan or x-ray examination, which demonstrates
periostitis with subperiosteal new bone formation along
the distal or proximal ends of long bones.

Carcinomatous polyarthritis is characterized by a close
temporal relationship between onset of seronegative
arthritis and the discovery of malignancy. Most cases
occur in the elderly age group. Clinically, it has certain
similarities with rheumatoid arthritis, but is less likely to
be symmetric. The onset may be explosive or insidious.
Characteristically, the arthropathy remits when the tumor
has been resected and reappears with recurrence of 
the neoplasm. In contrast to hypertrophic pulmonary
osteoarthropathy, the association with carcinomatous

arthritis is not limited to intrathoracic solid tumors.
Women with this syndrome have a high incidence of
breast cancer. The association of palmar fasciitis and 
polyarthritis with ovarian carcinoma in postmenopausal
women has been reported.210 Because of prominent
shoulder and hand involvement, this syndrome has a
certain similarity to reflex sympathetic dystrophy; how-
ever, arthritis may involve elbows, wrists, knees, and
ankles, joints that are not affected in reflex sympathetic
dystrophy. Palmar fasciitis and tendon sheath thickening
leading to flexion contractures of the fingers is a promi-
nent feature.

A variety of miscellaneous musculoskeletal syndromes
have been described as a manifestation of under-
lying malignancy. The Eaton–Lambert syndrome that 
commonly presents with weakness of the pelvic girdle
musculature has a strong association with small cell 
carcinoma of the lung. Carcinomatous neuromyopathy is
characterized by symmetric proximal muscular weakness
out of proportion to the loss of muscle mass. Involve-
ment of pelvic girdle muscles causes gait disturbances 
and difficulty in climbing stairs. These syndromes must 
be distinguished from polymyositis and polymyalgia
rheumatica. The diagnosis is best established by 
electromyography.

Dermatomyositis/polymyositis that has a close tempo-
ral relationship in onset and a parallel course with a
malignancy can be considered a paraneoplastic syn-
drome. Rarely, malignancy may present as a lupus-like
syndrome. In at least some of these cases, autoantibodies
are directed against nuclear antigens that are distinct
from those recognized in patients with idiopathic SLE.211

Conclusion

Rheumatologic disease in older people, perhaps more
than any other area of geriatrics, presents an opportunity
to apply principles from two different disciplines in novel
and exciting ways. The sheer numbers and vast amount
of disability caused by rheumatic disease in older patients
makes knowledge of these two fields important for physi-
cians who care for this group of patients. Because of the
nexus between these two fields, many rheumatologists
have developed interest in geriatrics and many academic
programs are now offering joint fellowships in geriatrics
and rheumatology.
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mature or lamellar bone. Woven bone is formed during
growth and fracture repair. It is replaced by lamellar
bone. Collagen fibers are found in bundles that are ori-
ented in a specific direction and contain spindle-shaped
hydroxyapatite or calcium phosphate. The direction of
these fibers alternates from layer to layer, giving adult
bone its characteristic lamellar structure and imparting
strength to bone.

Observation of bone reveals dense areas (compact) or
cortical bone and areas with connecting cavities (cancel-
lous) or trabecular bone. There are two types of bone
composing the skeleton: flat bone and long bone. Long
bones of the extremities are predominantly cortical type
whereas the axial skeleton is composed of trabecular
bone.

The cellular organization of bone is similar for both cor-
tical and trabecular bone. Bone is constantly undergoing 
a process of remodeling through the processes of resorp-
tion and formation throughout life. To understand the
pathogenesis of osteoporosis, one must consider the func-
tion of normal bone cells and their activities. Bone is re-
sorbed by osteoclasts and is formed through the action 
of osteoblasts. Osteoblasts can either undergo apoptosis or
become buried into the matrix they form and differentiate
into osteocytes, the transducers of mechanical loading.
In addition, bone has continuously replicating lining cells,
the osteoprogenitor cells and osteoclast precursors.

Osteoprogenitor cells are pluripotent stem cells
capable of differentiation into osteoblasts upon stimula-
tion by transcription factors. Osteoblasts are found in
clusters along the surface of bone. They express receptors
for estrogen and vitamin D in their nucleus, as well as
integrin and cytokine receptors on their surface. Endoge-
nous stimulants of osteoblastic activity include fibroblast
growth factor (FGF), platelet-derived growth factor
(PDGF), insulin-like growth factor (IGF), and trans-
forming growth factor-b (TGF-b).

In contrast, osteoclasts are derived from hematopoietic
progenitor cells. They are giant multinucleated cells

Osteoporosis, the leading cause of serious morbidity 
and functional loss in old age, was once thought to be a
natural part of the aging process. Although at times it is
difficult to distinguish between the disease and normal
skeletal aging per se in the clinical approach to osteo-
porosis management, progress in the scientific under-
standing of the underlying disease process has made it
largely a preventable disease. Defining the point at which
these age-related skeletal changes require intervention
presents a major challenge to researchers and clinicians
alike. There are several reasons for these difficulties.
There is a long latent period of bone loss before the onset
of clinically apparent disease. Although current diagnos-
tic procedures have been shown to distinguish those at
risk of fracture from those not at risk, there is a large
overlap in bone density between persons who fracture
and persons who do not. Research efforts directed at
these issues have increased dramatically as a result of
demographic changes leading to a large aging female
population at high risk for osteoporosis and because 
of rapidly developing technologies in the measurement
and screening of decreased bone mineral. Additionally,
ongoing advances in the therapeutic modalities have
allowed us to treat this disorder.

Osteoporosis is a skeletal disorder in which bone
strength is compromised by loss of bone density and
quality. This chapter describes the mechanisms re-
sponsible for osteoporosis, modalities used to screen and
diagnose this common disorder, and current and
experimental modalities.

Anatomy and Physiology of Bone

Bone consists of cells and extracellular matrix. Cell types
include osteoblasts, osteoclasts, stromal cells, and osteo-
cytes. The extracellular matrix is composed of collagen
and noncollagenous proteins. Histologically there are
two varieties of bone: immature or woven bone and
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found alone or in a cluster. An excessive level of osteo-
clast activity causes inappropriate bone destruction in
several bone and joint diseases including osteoporosis,
Paget’s disease, tumor-induced osteolysis, hyperparathy-
roidism, and rheumatoid arthritis.

Receptor activator of NE–kB ligand (RANK-L or
osteoprotegerin ligand) is now considered to be the
single most important cytokine that is both necessary 
and sufficient for bone formation. In addition, a variety
of other factors modulate bone formation at various
stages: these include interleukin-1 (IL-1), IL-3, IL-6, IL-
11, tumor necrosis factor (TNF), vitamin D3, granulocyte-
macrophage colony-stimulating factor (GM-CSF), and
macrophage colony-stimulating factor (M-CSF).

The resorptive process includes osteoclast formation,
polarization with creation of a ruffled border, induc-
tion of resorption through acidification and release of
enzymes, resulting release of molecules from the matrix,
and finally apoptosis of the osteoclast (Fig. 43.1). Note
that bone matrix digestion releases important molecules
that are stored within the matrix, including a variety of
growth factors, such as IGF and TGF-b, and cytokines.

During resorption, osteoclasts generate and are conse-
quently exposed to very high levels of ionized Ca2+ as a
result of hydroxyapatite dissolution. A high Ca2+ concen-
tration can inhibit resorption through the action of Ca2+

on a cell-surface receptor, the Ca2+ receptor; this is one

mechanism for feedback control of resorption. Resorp-
tion can continue in spite of high [Ca2+] through the
actions of IL-6, which is released from the cell in response
to a high extracellular Ca2+. IL-6 inhibits the effect of high
extracellular Ca2+ on the osteoclast (Fig. 43.2).

Once resorption is completed, the resorptive cavity 
is refilled by osteoblasts with matrix. Thus, resorption is
closely coupled to formation. It is known that osteoblasts
migrate to the site of resorption responding to likely
chemotactic signals, which are possibly secreted by
osteoclasts or released from the bony matrix during re-
sorption. After migration into the resorptive cavity,
new osteoblasts lay down “osteoid” (or protein matrix)
that is later mineralized and becomes new bone.

Defining the Types of Bone loss

Osteoporosis, as defined by the World Health Organiza-
tion (WHO) Consensus Conference, is characterized not
only by low bone mass but also by microarchitectural
deterioration of bone tissue with a consequent increase
in bone fragility and susceptibility to fractures.1 The bone
mass of an individual depends not only on the amount
lost as a function of age, but also upon the peak bone
mass attained during growth and development. Thus,
osteoporosis can occur either when there is a failure to
reach peak bone mass or when resorption exceeds
formation after peak bone mass is achieved.

Osteoporosis is essentially a disease in which forma-
tion and resorption become decoupled. Overall, there 
is either an absolute or relative increase in osteoclastic
activity. There is an absolute osteoclast overactivity (pos-
sibly with increased numbers of cells) in high turnover
osteoporosis, including the postmenopausal bone variety.
In contrast, in low-turnover osteoporosis, such as occurs
with aging, bone formation lags behind resorption; hence,

Figure 43.1. Scanning electron micrograph (SEM) of an osteo-
clast after bone resoprtion.

Figure 43.2. Inactivation of mature osteoclasts (OC): Ca2+

receptor.



the rate of resorption is relatively higher than that of
formation with net bone loss.

There are a variety of causes of osteoporosis, meriting
a classification into primary and secondary forms.
Primary osteoporosis occurs in association with meno-
pause or with aging. It is traditionally subdivided into
types I and II (Table 43.1). Type I is referred to as post-
menopausal osteoporosis and is due to estrogen defi-
ciency. Estrogen deficiency leads to increased numbers 
of osteoblasts and osteoclasts, resulting in a high bone
turnover state with resorption exceeding formation and
consequent acceleration in bone loss. The exact cellular
mechanism by which estrogen exerts this effect is not
entirely known. However, with estrogen loss there is
upregulation of cytokines, particularly IL-6 and M-CSF,
leading to enhanced osteoclast formation and activity,
which then results in bone loss (Fig. 43.3).

Type II primary osteoporosis, often called senile 
or involutional osteoporosis, is associated with aging. In
contrast to type I, there is decreased bone turnover with
a primary defect in osteoblastic activity and decreased
bone formation. Again the precise cellular details remain
unclear. However, certain osteoblastic genes have been
found to be up- or downregulated as a function of aging,
for example, IGF-l, FGF, and their intracellular bind-
ing proteins. Normal coupling between formation and
resorption is lost, with a net decrease in bone formation
resulting in a relative increase in resorption. Another
hypothesis is that bone loss, even in men, is caused by
reductions in estrogen that occur with aging.

Other age-related factors could contribute to osteo-
porosis. Aging is associated with a number of disorders
of vitamin D metabolism as well as with diminished intes-
tinal calcium absorption. Dietary calcium also decreases
with age, further exacerbating this calcium-deficient state.
It is important to clarify the difference between osteo-
porosis and osteomalacia. Osteoporosis results from
abnormalities in bone remodeling, whereas osteomalacia
results from defects in bone mineralization caused by
calcium deficiency.

Secondary osteoporosis is osteoporosis resulting from
conditions other than aging or menopause. It may arise
from a variety of causes (Table 43.2). All patients with
unexplained bone loss should be considered candidates
for laboratory evaluation for secondary causes that may
also be superimposed on primary bone loss. To exclude
common secondary causes, basic laboratory tests, thyroid
function tests, immunoprotein electrophoresis (IPEP),
25-(OH) vitamin D3, 24-h urine free cortisol, testosterone
and/or estrogen, 24-h urinary calcium, and intact parathy-
roid hormone (PTH) may be obtained. If these tests are
negative or if further testing is warranted, a bone biopsy
may be performed.

The most common cause of secondary osteoporosis is
hypercortisolism, endogenous as in Cushing’s syndrome,
or more commonly iatrogenic from chronic glucocorti-
coid administration. Osteoporosis induced by glucocorti-
coid excess is characterized by decreased bone formation
causing a relative increase in resorption and bone loss.
Trabecular bone (as seen predominantly in the lumbar
spine) is more affected than cortical bone. Research 
has shown that decreased bone formation results from
reduced osteoblast proliferation, reduced bone matrix
protein secretion, and increased osteoblast apoptosis.
In addition, there is a negative calcium balance due to
decreased gastrointestinal calcium absorption and in-
creased urinary calcium loss. Secondary hyperparathy-
roidism can ensue with further increases in net bone
resorption. Steroids may also induce hypogonadotrophic
hypogonadism, again with negative results on bone
homeostasis.

Another common cause of secondary osteoporosis is
hyperthyroidism. In hyperthyroidism, similarly to post-
menopausal osteoporosis, there is increased bone remod-
eling with resorption exceeding formation and, hence,
net bone loss. This state is mostly reversible with treat-
ment of the hyperthyroid state. Postmenopausal women
with significant hyperthyroidism are at the greatest risk
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Table 43.1. Pathophysiology of osteoporosis.

Involutional Postmenopausal Secondary

Remodeling normal or decreased Remodeling increased Etiology-dependent changes in remodeling
Formation less than resorption Resorption greater than formation
Osteoblastic defect Osteoclastic overactivity

Figure 43.3. Cellular mechanism of estrogen on the regulation
of bone remodeling.
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because they have increased bone loss and fracture risk.
This category also includes women on suppressive doses
of levothyroxine for the treatment of thyroid diseases.
Several studies have shown that markers of bone
turnover are often increased in patients with asympto-
matic hyperthyroidism. The use of these markers in the
diagnosis of pretoxic goiter has yet to be substantiated.

As transplantation medicine advances, more patients
with end-stage organ failure are able to live longer 
after successful organ transplantation. Pretransplanta-

tion bone loss can be seen in patients with end-stage
renal, hepatic, and pulmonary diseases. For cardiac trans-
plant patients, unless there is concomitant renal failure,
liver disease, or hypogonadism, the majority have normal
pretransplant bone mineral density. As our aging popu-
lation increasingly undergoes organ transplantation, the
prevalence of low pretransplant bone mineral density
(BMD) will increase.

Many of the data on transplantation osteoporosis are
derived from cardiac transplant patients. These patients
suffer from a dramatic severe bone loss, particularly in
the first 6 months to 1 year following transplantation.2,3

The cause of accelerated bone loss is multifactorial, but
it is principally a result of immunosuppressive therapy,
primarily glucocorticoids, cyclosporine A (CsA), and
tacrolimus (FK 506).4,5

Epidemiology of Osteoporosis

Osteoporosis is the most common bone disease. The
prevalence of low bone mass is dependent on a number
of variables, including the study population utilized,
diagnostic thresholds, densitometric techniques, and the
skeletal sites measured. The prevalence of low bone mass
increases with increasing age in both men and women,
reflecting age-associated bone loss. It is higher for women
(approximately 80% of all cases) than men because
accelerated bone loss occurs in the immediate post-
menopausal period.6 The differences between men and
women are partially related to the achievement of higher
peak bone mass and absence of an accelerated phase of
bone loss in men. Low bone mass is also more prevalent
in Caucasians than in blacks.6

Based on data from the National Health and Nutrition
Examination Survey III (NHANES), 10 million people in
the United States have osteoporosis at the hip and nearly
18 million more have low bone mass at the hip, placing
them at risk for future hip fractures. It is anticipated that
the prevalence of osteoporosis will increase as the popu-
lation ages.7 The occurrence of osteoporotic fractures 
is even more striking. In the United States alone, the
incidence approximates 1.5 million per year, including
700,000 spine fractures, 300,000 hip fractures, 250,000
wrist fractures, and 300,000 other fractures. One in 2
women and 1 in 8 men over age 50 will have an osteo-
porotic fracture in their lifetime.8

Although the incidence of osteoporotic fractures is
high, when viewed in perspective to other common
chronic ailments in the United States, the figures appear
even more dramatic. For instance, after the age of 65,
the incidence of hip fracture in white women is greater
than the incidence of stroke, breast cancer, and diabetes.9

Among other chronic ailments, 28 million are affected
with osteopenia and osteoporosis compared with 52
million and 42 million affected with hypercholes-

Table 43.2. Secondary causes of systemic osteoporosis.

Endocrine
Hypogonadism
Cushing’s syndrome
Hyperthyroidism
Type 1 diabetes
Hyperparathyroidism

Malignancy
Multiple myeloma
Lymphoma
Leukemia
Malignancy-induced

PTHrP secretion
Mastocytosis

Gastrointestinal
Low vitamin D intake
Malabsorption
Celiac disease
Crohn’s disease
Lactase deficiency
Hepatic failure
Small bowel resection
Anorexia nervosa
Gastrectomy

Lifestyle
Smoking

Drugs
Anticonvulsants
Heparin
Glucocorticoids
FK 506
Levothyroxine excess
Vitamin A excess
Methotrexate
Cyclosporin A
Alcohol

Immobilization
Hip fracture
Paralysis

Genetic and other
Osteogenesis imperfecta
Homocystinuria
Marfan’s syndrome
Rheumatoid arthritis
Ehler–Danlos syndrome

Renal disease
Renal Failure
RTA
Idiopathic hypercalciuria



terolemia and hypertension, respectively.10 These figures
are staggering and will increase as the population ages.

The economic burden this places on society is self-
evident. The cost of all fractures in the United States is
between $35 and $41 billion per year. The cost of all
osteoporotic fractures totals between $10 and $15 billion
per year. Hip fractures alone total between $4 and $6
billion per year.11 Expected costs for the year 2025 are
$64 billion.12

Male Osteoporosis

Osteoporosis in men is a significant but understudied
problem. According to the National Osteoporosis
Foundation, approximately 2 million American men have
osteoporosis. Although men are less likely to fracture, the
lifetime risk of fracture is 13% to 25%.13 The prevalence
of osteoporosis in men will increase as the population
ages.

Recent studies suggest a higher prevalence of second-
ary causes of osteoporosis in men than in women. Spe-
cifically, more than one-third of men presenting with
osteoporotic vertebral fractures have a secondary cause
(such as glucocorticoid administration, hypogonadism,
gastrectomy, and hypercalciuria with nephrolithiasis) and
a high incidence of cigarette smoking, alcoholism, and
low body weight.14 Careful evaluation for secondary 
and potentially remediable causes of osteoporosis is
mandatory in male patients.15

There is some controversy in the diagnosis of osteo-
porosis in men. Currently there are no established guide-
lines for the use of BMD in male patients. The Rotterdam
Study, a prospective cohort study, suggested the risk of
hip fracture may be estimated on the basis of BMD and
age in both men and women.16 Males over the age of 
65 and males under the age of 65 with one or more risk
factors for osteoporosis and males with fragility fractures
should have BMD measurement by dual-energy x-ray
absorptiometry (DEXA).

Therapeutic intervention in male osteoporosis has
been poorly studied. Controlled trials utilizing available
treatment modalities are few. One controlled trial of
calcium (1000mg/day) with vitamin D (1000IU/day)
failed to reduce radial or spinal bone loss in men.17

Replacement of testosterone in hypogonadal patients has
led to increased bone mass, but there is no experimental
basis for such therapy in eugonadal osteoporotic men.
Routine calcium, low-dose vitamin D supplementation,
and weightbearing exercise are reasonable and safe
measures but are not yet supported by controlled studies.
Bisphosphonates have been shown to increase BMD and
decrease fracture rates in males on chronic glucocorticoid
treatment.18,19 A recent 2-year clinical trial of alendronate
in osteoporotic men revealed increases at the lumbar
spine (7.1%), femoral neck (2.5%), and total body
(2%).20 More prospective long-term controlled trials are

required to establish the fracture reduction efficacy of
these therapeutic options in osteoporotic men.21

Risk Factors for Osteoporosis

Although the presence of risk factors associated with
osteoporosis is of clinical utility, their ability to predict
bone mineral density is poor.22 However, the ability of
clinical risk factors to predict fracture risk is good.23

According to the 1998 National Osteoporosis Foundation
(NOF) guidelines, family history, age, history of fracture,
smoking, female sex, Caucasian race, estrogen deficiency,
and low body weight are risk factors for the development
of osteoporosis.24 Smoking poses a major risk for the
development of osteoporosis. Specifically, it increases the
relative incidence of hip fracture by 1.5 to 2.0.25 This inci-
dence may increase by as much as 15% over the next
several decades. Low calcium intake, below the recom-
mended daily allowance (RDA) of 800mg/day, has been
observed in about 75% of U.S. women.26 Even if the
increased relative risk of hip fracture due to this factor
were small, the very large numbers of women affected
could ultimately lead to a high percentage of fractures
due to low calcium intake.27 Other major risk factors
associated with hip fracture are maternal history of hip
fracture, past fracture, particularly after age 50, use of glu-
cocorticoids and anticonvulsants, and hyperthyroidism
(Tables 43.2, 43.3).

Fracture Risk

Although clinical risk factors for osteoporosis are of
limited use in the identification of women with higher
than average chance of fracture,28 low bone mass has now
been shown in a number of prospective studies to accu-
rately predict fracture risk.29–31 For every standard devia-
tion decrease in bone density measured at any site, the
odds ratio for a fracture at any site is 1.6 to 2.4.32–35 This
relationship holds for both men and women.35 Other
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Table 43.3. Risk factors for osteoporotic fractures.

Age
Female sex
Caucasian
Low bone density
Prior fracture after age 50
Hypogonadism
Smoking
Inactivity
Falls
Anticonvulsant therapy
Glucocorticoids
Hyperthyroidism
Alcoholism
Excess dietary protein
Family history
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factors clearly predictive of risk are the type of fall (falls
directly on the hip or wrist increase fracture risk at that
site),36 greater hip axis length (defined as the distance
from the lower lateral aspect of the greater trochanter to
the inner pelvic brim (each standard deviation decrease
in hip axis length doubles hip fracture odds ratio),33 and
history of prior fractures at any site.34,35 A combination of
low bone density plus one or more prior vertebral frac-
tures increases relative risk of fracture by fourfold.34,35

Fracture risk increases progressively and exponentially
with decreasing bone density (see Table 43.3 for other
risk factors for osteoporotic fractures).

Genetics of Osteoporosis

A family history of osteoporosis, particularly a maternal
history, is considered a risk factor for osteoporosis.24 The
occurrence of osteoporosis within families suggests some
level of genetic etiology that manifests its phenotype in
the elderly. Bone mass is a complex trait with multiple
external influences; it has become difficult to separate
external from genetic influences.37

Genetic factors are increasingly becoming of interest
in determining a contribution to osteoporosis and the
possibility of novel therapeutic strategies. Unfortunately,
progress in identifying genetic etiologies in osteoporosis
has been slow. Several approaches have been used,
including association studies where a certain gene allele
is found at a higher frequency in those with a particular
phenotype. The candidate gene approach has been the
most widely employed. In this approach, DNA from
families, first-degree relative, or siblings is analyzed with
respect to polymorphic markers in genes thought to be
related to a particular trait. Positive correlations have
been noted between polymorphisms of several candidate
genes and bone mass; these include the vitamin D re-
ceptor (VDR), collagen type I (COL1AI), estrogen
receptor, transforming growth factor-beta (TGF-b), and
IL-6.37 These studies are limited by variable repro-
ducibility in different study populations.

Although the potential implications for treatment and
diagnosis are vast, because bone mass is a complex trait,
it is unlikely that a monogenetic cause of osteoporosis 
will be found. More linkage studies are needed to attempt
unravel the genetic predisposition to this complex 
trait.

Clinical Presentation

The clinical presentation of osteoporosis can vary from a
symptomatic vertebral compression fracture to the obser-
vation of low bone mineral density on a baseline DEXA,
screening ultrasound, or plain radiograph.

Vertebral fractures are the most common type of
osteoporotic fracture. Their prevalence increases with
age. Vertebral fractures often are asymptomatic and are
detected on routine chest radiography. The most common
sites for fractures are the lower thoracic and upper
lumbar spine. Fractures occurring in the cervical and
upper thoracic (above T6) vertebrae should suggest a
secondary or pathologic cause, such as tumor or infection
(see Table 43.2).

An acute vertebral compression fracture may present
with sudden onset of pain at the site of the fracture with
associated radiation of pain laterally, paravertebral
muscle spasm, and signs and symptoms of spinal cord
compression. Vertebral fractures may occur in clusters of
five or six over short time periods. New crush fractures
may result in substantial short-term pain and disability,
but many patients with vertebral osteoporosis have either
chronic back discomfort, height loss, postural changes,
or no symptoms at all.38,39 In the absence of radiographic
evidence of fracture or bone scan evidence of microfrac-
ture, back pain should not be attributed to a diagnosis 
of osteoporosis.

Sufficient numbers of wedge or crush fractures may
lead to height loss and kyphosis with attendant back pain
and impaired functional capacity.38 Associated abdominal
distension, discomfort, and pulmonary restriction also
may occur in severe cases of thoracic kyphosis.

Hip fractures are second in frequency, are associated
with substantial morbidity and mortality, and occur pri-
marily in persons over age 75. Morbidity is between 30%
and 50%, as most of those affected are unable to return
to their previous level of function. Mortality is estimated
to be between 10% and 20% and increases with age and
comorbid conditions.40 Hip fractures are almost always
associated with a fall, but whether the fracture precedes
or follows the fall is not always clear. Occasionally, a
patient with an impacted hip fracture retains the ability
to walk, but most hip fracture patients are unable to
stand. The involved limb may appear shorter and exter-
nally rotated.

Patients with osteoporosis generally suffer one of two
types of hip fracture, intracapsular or intertrochanteric.
In the former, fracture occurs within the joint capsule 
and frequently results in interruption of the vascular
supply to the femoral head, with a high rate of non-union
and avascular necrosis. Intertrochanteric fractures are
extracapsular, occur between the greater and lesser
trochanter, and are not associated with non-union or
avascular necrosis. (Refer to Chapters 45 and 46 for
further discussion of hip fracture.)

Distal radial fractures (Colle’s fracture), the third most
common osteoporotic fracture, usually occur in middle-
aged women who attempt to break a fall with out-
stretched arms and hands (parachute reflex). Some
elderly patients experiencing this type of fracture with



concomitant medical problems may require hospitaliza-
tion. Presentation with pain and deformity usually is
straightforward. Rehabilitation exercises of the hand and
forearm may be necessary.

Diagnosis of Osteoporosis

Bone mass measurements have now been shown in
multiple prospective studies to accurately predict frac-
ture risk.28–33 Potential uses of bone densitometry include
screening of asymptomatic persons to assess their risk 
of future fracture, diagnostic density measurements in
persons with known risk factors for osteopenia, and
repeat measurements for purposes of following bone
mass changes over time in response to disease or anti-
resorptive treatments.41

Screening Guidelines

Screening patients with suspected osteoporosis is clearly
important. The criteria for utility of a screening test for
osteoporosis require that (1) the disorder causes suffi-
cient morbidity, mortality, and cost to warrant screening;
(2) the screening test is safe and affordable; (3) treatment
in an asymptomatic phase would reduce fractures; (4)
screening would affect a patient’s decision to accept treat-
ment; and (5) the screening test can accurately predict the
risk of fracture. Densitometry has been generally accept-
able to patients and involves low radiation doses.

Therapeutic interventions have been shown to
decrease the risk of hip and vertebral fractures by up to
50%. Thus, a patient’s decision to be treated could be sub-
stantially influenced by a low bone mass measurement.42

Furthermore, prospective data have demonstrated bone
mass measurement as predictive of fracture risk, regard-
less of the site measured. The hip measurement is the best
predictor of hip fracture and vertebral measurement is
the best predictor of vertebral fracture.43

The National Osteoporosis Foundation (NOF) has
recommended densitometry for women at menopause in
whom estrogen decisions would be influenced by knowl-
edge of bone mass.44 Other recommended indications 
for densitometry (Tables 43.4, 43.5) include densitometry 

in patients with radiographic evidence of osteopenia,
patients on chronic glucocorticoids, or those with other
conditions such as asymptomatic primary hyperparathy-
roidism for whom knowledge of bone density will
influence management.41,44

Increasingly utilized for screening are peripheral mea-
surements of bone density; these are useful for screening
because of low cost, little to no ionizing radiation expo-
sure, and portability. However, results are difficult to
determine because different normative databases are uti-
lized and T scores (see diagnostic guidelines below) do
not correspond to the WHO criteria applicable to central
DEXA measurements.

Diagnostic Guidelines

The World Health Organization (WHO) has defined
osteoporosis in terms of boue mineral density in post-
menopausal Caucasian women. A bone density mea-
surement of more than 2.5 SD below the mean for young
adult women, without fractures, is osteoporosis.45 Table
43.6 outlines these criteria for diagnosis. Note that these
criteria identify approximately 30% of postmenopausal
women as having osteoporosis, using DEXA of spine, hip,
or forearm. This diagnosis approximates equivalent life-
time fracture risk for spine, hip, and forearm as approxi-
mately 17% and lifetime fracture risk for any of the three
fractures as about 40%.45

The WHO diagnostic criteria are not appropriate for
groups other than postmenopausal Caucasian women,
sites other than spine, hip, or forearm, or modalities other
than DEXA, partly because of the different normative
databases utilized. Diagnostic criteria for osteoporosis in
groups other than postmenopausal women are contro-
versial. In these groups, the presence of fracture, second-

43. Skeletal Fragility in the Elderly 627

Table 43.4. 1998 National Osteoporosis Foundation (NOF)
recommendations for bone mineral density (BMD) testing.

1. All postmenopausal women under age 65 who have one or more
additional risk factors for osteoporosis (besides menopause)

2. All women age 65 and older regardless of additional risk factors
3. Postmenopausal women who present with fractures
4. Women who are considering therapy for osteoporosis, if BMD

testing would facilitate the decision
5. Women who have been on hormone replacement therapy for

prolonged periods

Table 43.5. Additional indications for BMD testing.

H: Hypogonadal states in both men and women
I: Incidental (= radiographic evidence of osteopenia, incidental 

discovery of fracture, or fracture with minimal trauma)
P: Prednisone
P: Parathyroid disease

Table 43.6. World Health Organization (WHO) diagnostic cri-
teria for postmenopausal Caucasian women.

Normal: Bone density no lower than 1 SD below the mean for young
adult women (T score ≥ -1)

Osteopenia: Bone density between 1 and 2.5 SD below the mean for
young adult women (T score between -1 and -2.5)

Osteoporosis: Bone density more than 2.5 SD below the mean for
young adult women, without fractures (T score £ -2.5)

Established osteoporosis: Bone density below the mean for young
adult women, with a history of fragility fracture (T score £ -2.5)
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ary causes of bone loss, or the presence of low BMD may
indicate the need to treat.

Serial Measurements to Assess Bone
Loss Rates

Serial densitometry can help to determine need for treat-
ment in patients with normal baseline bone mass, but 
who are at risk for rapid loss, as in the immediate post-
menopausal period or with the initiation of glucocorti-
coid therapy. Similarly, bone mass changes over time may
be used to assess effectiveness of therapy. The measure-
ment of rates of change of bone mass is dependent on the
actual in vivo change in bone density, the reproducibility
of the densitometric technique used, the number of mea-
surements taken, and the type of antiresorptive therapy
initiated.

Currently only serial measurements utilizing DEXA
have been substantiated. Presently available methods 
are sufficiently precise for measurement of bone mass
changes if multiple measurements are taken or expected
changes in bone mass is large. The short-term precision
of commonly used densitometric techniques varies from
1% to 5%, even in research settings with stringent quality
control requirements. Precision is dependent on the
equipment utilized in the assessment and the skill of the
technologist. Long-term precision and precision in non-
research settings is less defined. Because bone loss rates
in humans generally do not exceed 1% per year, except
during the immediate postmenopausal years or in
pathologic states, the potential for error in bone loss 
rate assessment in individuals is obvious. Increasing the
number of measurements will improve the accuracy of
the estimate but at the expense of increased cost to the
patient and treatment time lost while attempting to assess
the true rate of bone loss.

When patients undergo treatments expected to
produce large (>10%) losses or gains of bone mineral
density, serial measurements may help identify non-
responders or patients requiring a change in therapy.
Serial measurements over relatively short intervals are
not useful in assessing bone mass response to preventive
measures such as estrogen replacement, because
expected rates of change are small by comparison with
the precision variability of the technique. There are no
prospective data supporting the ability of serial measures
of bone loss rates to predict fracture risk.

When a serial measurement fails to show a significant
increase, or reveals a decrease in BMD, should this
finding institute a change in therapy? A recent study
attempted to address the question of regression to the
mean.46 This principle predicts that patients with unusual
responses to treatment are likely to have more typical
responses if treatment is continued.47 The study groups

consisted of patients from the Fracture Intervention Trial
(FIT) and Multiple Outcomes of Raloxifene Evaluation
Trial (MORE) trials who appeared to lose BMD after the
first year of active treatment. The study demonstrated
that those who lost more during the first year of treat-
ment with alendronate or raloxifene were more likely to
gain in the second year of treatment. Therefore, treat-
ment should be continued in patients who appear to lose
BMD early in treatment.

Techniques Commonly Used 

Dual-Energy X-Ray Absorptiometry (DEXA)

DEXA utilizes a beam of x-ray photons passing through
the bone region of interest. The amount of beam passing
through the bone and detected by the scintillation
counter is inversely proportional to the bone mass. This
technique measures the sum of cortical and trabecular
bone at the midradius (95% cortical bone), lumbar spine,
femoral neck, total hip, and total body with a precision of
approximately 1% to 3%, depending on the operator and
skeletal site measured.44 Radiation exposure is low (1–
3mSv per site), and patient acceptability is high. The high
reproducibility and low radiation dose of DEXA, and
freedom from the error introduced by radioisotopic
decay seen with older photon absorptiometry techniques,
have resulted in virtual elimination of the photon absorp-
tiometric method in recent years (Table 43.7).

For the diagnosis of osteoporosis with DEXA, mea-
surement of at least two skeletal sites is preferable,
usually PA spine and hip (Fig. 43.4 A,B). Falsely elevated
bone mineral density on DEXA is important to recog-
nize while interpreting results. Reasons for such artifacts
include degenerative joint or disk disease, compression
fractures, vascular calcifications, or scoliosis occurring in
the path of the measurement beam. Use of femoral neck,
total hip, and forearm measurement sites is usually
preferable under these clinical circumstances.44 Lateral
spine measurement may also be useful in this clinical
circumstance. A midradius measurement, which consists
primarily of cortical bone, may be useful in hyper-
parathyroidism, as these patients tend to have greater
cortical bone loss.

DEXA values are reported by comparison to age and
gender reference groups with T scores (standard devia-
tions above or below values for young normals) and Z
scores (standard deviations above or below age-matched
values).44 A T score more than 2 SD below young normals
indicates an increased risk of fracture and should lead 
to consideration of antiresorptive therapy to prevent
further bone loss. A Z score of more than 1 to 2 SD below
the age-matched mean value should prompt a thorough
evaluation for secondary causes of bone loss (see 
Tables 43.2, 43.3).



Peripheral DEXA (pDEXA)

Compared to central DEXA, peripheral DEXA
(pDEXA) is smaller, portable, easier to operate, and 
the radiation exposure is less. It requires shorter scan
times and its decreased expense make it particularly
suitable for screening. Sites measured include the radius,
calcaneus, or phalanges. Because different normative
databases are utilized, these are not used for serial
measurements (see Table 43.7).

Quantitative Computed Tomography (qCT)

Because of the wide availability of CT scanners, vertebral
bone densitometry by qCT is an attractive alternative to
DEXA. The technique is the only method available that
is able to separately quantitate cortical and trabecular
bone and potentially detect signs of bone loss occurring
earliest in the trabecular skeletal compartment, that is,

postmenopausal. qCT allows volumetric BMD measure-
ment (reported in g/cm3). It is useful in degenerative
disease in the spine and individuals at extremes for size
and weight. Short-term precision in vivo is about 4%
in research settings,44 limiting its applicability for serial
determinations of bone loss rates. Radiation dose per
scan is also substantial (50–60 mSv) and patient accept-
ability is accordingly limited (see Table 43.7).

In theory, measurement of pure trabecular bone in the
centrum of the vertebrae should result in clearer separa-
tion of at-risk from low-risk subjects.48 However, accuracy
error, due to marrow fat, which increases with age, is high,
making quality assurance technically more difficult. In
most hospital computed tomography centers, radiation
dose is substantial and artifactual errors due to lumbar
spine abnormalities do limit its regular use. Thus, DEXA
is generally preferable to qCT in terms of precision, accu-
racy, radiation exposure, quality control, and logistics in
the clinical radiology setting.44
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Table 43.7. Comparison of modalities in bone mass measurement.

Precision Serial
Method Major site error (%) Benefits Problems Exams Radiationa

DXA PA lumbar spine 1–2 1. Low radiation 1. Requires a skilled technician Yes 1–3 mSv
Lateral lumbar spine 5–15 2. Expensive 2. Subject to artifacts, particularly 
Hip 1.5–3 3. Precise the spine
Distal 1/3 forearm 1
Total body 1

pDXA Radius 1–2 1. Portable 1. Able to scan one site only No <1mSv
Phalanges 2. Screening 2. Different normative database
Calcaneus 3. Low radiation 3. False negative

4. Easy to operate 4. Measure site unresponsive to
5. Shorter scan times treatment
6. Inexpensive

QCT L1–L3 spine 1.5–4 1. Precise 1. Expensive No 50–60 mSv
2. Volumetric BMD (mg/cm3) 2. High radiation exposure
3. Useful in large-size individuals 3. No data for serial measurements
4. Useful for spine abnormalities 4. Marrow fat can underestimate BMD
5. Most feasible technique for 5. Different normative database

postmenopausal bone loss

pQCT Radius 1–2 1. Volumetric BMD (mg/cm3) 1. Different normative database No 1–30
2. Portable 2. Requires dedicated scanner (10) mSv
3. Screening 3. Measure site unresponsive to
4. Easy to use treatment
5. Lower radiation than qCT

QUS Radius 1–2 1. Portable 1. Peripheral measurement only No None
Phalanges 2. Screening 2. Affected by amount of soft tissue
Calcaneus 3. Low radiation
Tibia 4. Easy to operate

3. Different normative database

5. Shorter scan times
4. Measure site unresponsive to

6. Inexpensive
treatment

LVA Lateral spine N/A 1. Morphology 1. Different normative database No 1–3 mSv
2. Better image 2. No data for serial measurements

DXA, dual-energy x-ray absorptiometry; pDXA, peripheral dual-energy x-ray absorptiometry; qCT, qualitative computerized axial tomography;
pQCT, peripheral qualitative computerized axial tomography; QUS, quantitative ultrasound; LVA, lateral vertebral assessment.
a 1Sv = 100rem (for comparison, chest x-ray = 50–150mSv).
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Figure 43.4. (A) DEXA scan of PA lumbar spine demonstrating L1–L4 T score of -3.00 consistent with WHO criteria for osteo-
porosis. (B) DEXA scan of the total hip demonstrating a T score of -2.50 consistent with WHO criteria for osteoporosis.
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Quantitative Ultrasound (QUS)

Newer measures of bone strength, such as quantitative
ultrasound (QUS), have been introduced. Currently only
peripheral sites can be measured, including radius, pha-
langes, calcaneus, and tibia. Correlation with calcaneal
BMD is moderately high, and correlation with spine 
or hip BMD is at best modest.49 The poor correlation
between QUS T scores and central DEXA is partly
explained by the different reference population utilized.50

Recent prospective studies using QUS of the heel have
predicted hip and nonvertebral fractures nearly as well
as DEXA at the femoral neck.50 QUS or DXA at the
femoral neck predict hip fracture better than DEXA at
the lumbar spine.51 QUS precision is less than DEXA,
other artifacts can affect measurements, and controversy
exists as how to express precision of QUS devices49 (see
Table 43.7).

Other Modalities

Advances in bone density measurement include lateral
vertebral assessment (LVA) using DEXA as well as
magnetic resonance imaging (MRI). LVA is useful in 
its ability to demonstrate actual bone morphology as 
an interpretable image in contrast with central DEXA,
which merely provides quantitative information on bone
mineral density. The lateral view of LVA is useful when
severe kyphosis or degenerative changes falsely elevate
lumbar spine BMD measurement on a PA central DEXA
image; this, in addition to a low radiation exposure, makes
LVA an attractive option for future use. MRI is being
utilized in research settings for microarchitectural bone
morphology (see Table 43.7).

Biochemical Markers of Bone Turnover

Biochemical markers of bone turnover may be used as 
an adjunct in the management of osteoporosis. Although
serial DEXA measurements are useful in monitoring
clinical response to treatment, most antiresorptive thera-
pies require long-term administration with little to
modest increase in BMD, necessitating 2-year or more
intervals before repeat determinations are obtained.
High bone turnover, which can be measured by bio-
chemical markers, is an independent predictor of
increased fracture risk.52–58 Biochemical markers are
useful in assessing rapid bone loss, risk of fracture, and
monitoring therapy.59 Common markers of bone for-
mation available for clinical use include alkaline
phosphatase, bone-specific alkaline phosphatase, and
osteocalcin. Resorption markers include pyridinoline,
deoxypyridinoline, and N- and C-telopeptides. The latter
are collagen breakdown products that enter the circula-

tion following bone resorption; their clinical usefulness in
individual patients needs to be determined.59

Prevention and Treatment 
of Osteoporosis

Osteoporosis therapy should ideally be aimed at the
underlying type of osteoporosis, that is, involutional,
postmenopausal, or due to secondary causes. The major-
ity of agents available today are antiresorptive, exerting
the most beneficial effect in high-turnover osteoporosis;
these include estrogen, selective estrogen receptor
modulators (SERMs), bisphosphonates, and calcitonins.
Agents that increase formation would be most advanta-
geous in age-related osteoporosis where the primary
defect is decreased osteoblastic bone formation; these
include parathyroid hormone (PTH), vitamin D ana-
logues, fluoride, and new osteoblastic stimulatory agents.

Calcium

The physiologic roles of calcium in the body are twofold.
First, calcium provides structural integrity of the
skeleton. In the extracellular fluids and in the cytosol, the
Ca2+ concentration is critical to a number of biochemical
processes, and its levels are tightly regulated.60 In high
bone turnover states, as with estrogen deficiency, there is
an elevation in PTH levels. The rationale for the admin-
istration of calcium in this setting is partly because
calcium inhibits PTH secretion and further bone loss.

Multiple placebo-controlled studies61,62 have demon-
strated the importance of adequate calcium intake for
both primary and secondary prevention of osteoporosis.
Chronic calcium deficiency inevitably leads to skeletal
demineralization and enhanced fracture risk.61 The
effects of calcium supplementation are maximized in
patients in whom baseline intake is low, especially in the
elderly.61 Nevertheless, there is continued controversy
whether calcium supplementation can prevent bone loss
or restore bone mass.

Premenopausal61,62 and menopausal women63,64 as well
as middle-aged and older men61 and frail female nursing
home residents65 respond to calcium supplementation 
in terms of small to modest increases in bone mineral
density. Women in early menopause, presumably because
of the dominant effect of gonadal hormone loss, do not
show such an effect.61,62 A large, randomized, placebo-
controlled study of 1.2g calcium per day and 800IU
vitamin D3 per day in frail female nursing home residents
revealed significantly fewer nonvertebral and hip frac-
tures after an 18-month trial.65 No other controlled studies
have shown an effect of calcium supplements on fracture
rate.These data, together with other studies on vitamin D-
deficient residents in nursing homes,66 suggest that the use

43. Skeletal Fragility in the Elderly 631



632 A. Inzerillo et al.

of calcium and vitamin D supplementation in institution-
alized elderly should be routine, particularly in those who
have subclinical secondary hyperparathyroidism.

How much calcium is enough? The 1994 Consensus
Development Conference on optional calcium intake
recommended increases in the RDA for calcium in most
age groups, particularly during childhood and adoles-
cence when 40% of total adult bone mineral is formed.
Total, that is, diet plus supplemental, intakes of 1.5 to 2g
of “elemental” calcium per day are recommended in post-
menopausal women,67 although intake must be individ-
ualized. There is little evidence that one form of calcium
supplementation is superior to another. Older persons
have a high prevalence of gastric achlorhydria and should
take their supplements with meals. Patients must be in-
formed that calcium supplementation alone is not suf-
ficient to prevent either menopausal or age-related bone
loss. Risks of calcium supplementation are minimal,
but persons with a personal or family history of nephro-
lithiasis must be screened with 24-h urinary calcium
determination. In addition, some older patients suffer
from constipation and/or rebound gastric hyperacidity.
Calcium citrate or calcium glubionate may be better
tolerated in persons unable to tolerate other forms of
calcium supplementation.

Some experts recommend that a routine urinary 24-h
calcium level corrected for creatinine is a useful and inex-
pensive tool for a regular evaluation of the adequacy of
dietary calcium intake. With the recommended intake,
the 24-h urine calcium should remain in the 150 to 
250mg range. Calcium supplements should be prescribed
with care in patients with end-stage renal disease, mainly
for phosphate control. Notably, calcium citrate should be
avoided in renal failure as it enhances the absorption 
of aluminum, the excessive absorption of which could
worsen the bone disease secondary to renal failure.

Exercise

It is evident from multiple studies that immobility and
disuse lead to accelerated bone loss. This conclusion 
is supported by animal studies in rats and turkeys, as 
well as cellular studies that have investigated the conse-
quences of cellular loading. There is increasing evidence
that mechanotransduction through osteocytes and 
bone-lining cells play a key role in bone formation. The
accelerated bone loss that accompanies immobilization
correlates significantly with cellular hypoxia due to
reduced blood flow in bone canaliculi.68

Active individuals have higher bone mass than inactive
individuals,69 as has been shown in several cross-sectional
studies. Correlations have been shown between muscle
mass and bone density. For example, athletes have higher
bone mass in skeletal regions of greatest exertion, and
some prospective controlled studies in menopausal

women have demonstrated increases in bone mass, total
body calcium, and improved calcium balance in the exer-
cising groups.69,70 A nonrandomized study in white post-
menopausal women of walking more than 7.5 miles per
week demonstrated higher bone density and slower rate
of bone loss in the lower extremities in the long-distance
group or runners.71 It is also clear that exercise is less
critical than gonadal hormone sufficiency in the preven-
tion of bone loss because excessive weight loss in pre-
menopausal female marathoners leads to amenorrhea,
bone loss, and fractures.72 Similarly, only a small percent-
age of the variability in bone density over a broad range
of ages can be accounted for by differences in physical
activity.69,73 In addition, compliance with exercise recom-
mendations is difficult to achieve in clinical practice,
and there is some evidence that exercise-induced gains 
in bone mass are lost within months of discontinuation 
of the regimen.70

Questions regarding timing, age at onset, frequency,
duration, and type of exercise most beneficial to bone
remain to be answered. Many have proposed that the
principal benefit of exercise in reducing fracture is its
enhancement of muscle strength, balance, and coordina-
tion and the associated reduction in fall risk.73 Elderly
patients may require preexercise stress testing before
initiation of a new exercise program.

In summary regarding exercise, prescriptions have
been developed at the Institute on Aging at the Univer-
sity of Pennsylvania (Table 43.8). General recommenda-

Table 43.8. Exercise intervention for osteoporosis based on T
scores.a

<1 SD below mean Encourage weightbearing activity; low to 
moderate impact or loading activities:
walking, jogging, running, hiking, stair 
climbing, stair-step machines, dancing,
aerobics, weight training, ski machines

1–2.5 SD below mean Low to moderate activities with low risk of 
falling or collision: stair-step machines,
walking, ski machines

Education on posture, fall prevention
Recommend referral to physical therapy and

occupational therapy

>2.5 SD below mean Low- or no-impact exercise, risk of falling 
minimal: walking, water aerobics,
deep-water walking, swimming, stationary 
cycle

Education on posture and falls prevention
Avoidance of activities that have a high 

degree of twisting or unbalancing 
movement, such as golf, bowling, tennis,
or racquetball

Recommend referral to physical therapy and
occupational therapy

a Exercise prescriptions developed at the Institute on Aging at the Uni-
versity of Pennsylvania.



tions include duration of 30min per day, 5 to 6 days per
week, and maintenance of a high level of daily activity
with adaptation according to age, lifestyle, strength, and
agility.

Bisphosphonates

Bisphosphonates (BPs) are stable analogues of
pyrophosphate that inhibit bone resorption. Their main
effects include decreased osteoclast progenitor develop-
ment, decreased osteoclast recruitment, and induction of
osteoclast apoptosis leading to inhibition of bone resorp-
tion.74,75 In BPs, the oxygen atom of the P-O-P (pyrophos-
phate) is replaced with a carbon atom, resulting in a
P-C-P bond (Fig. 43.5). Drug variations of BPs are pos-
sible by changing the lateral carbon side chains. The R1

side chain is usually a hydroxyl group to enhance the
affinity of the compound for bone, whereas variations in
the structure and conformation of the R2 side chain deter-
mine the antiresorptive potency.76–78 Early BPs are less
potent than later bisphosphonates, which have an amino-
containing R2 side chain78 (Table 43.9).

The drug is tightly bound to the hydroxyapatite crystal
and is retained in bone for many years. Only a small per-
centage of an oral dose is absorbed, mandating avoidance
of food and other medications for several hours before
and after a dose.

Previously etidronate was the only bisphosphonate
available for oral use in the United States in the man-
agement of resorptive bone disease (see Table 43.9). It is
FDA approved for the treatment of Paget’s disease, het-
erotopic ossification, and hypercalcemia of malignancy,
although not FDA approved for treatment of osteoporo-
sis.79 Etidronate inhibits bone mineralization at a dose
similar to that required to inhibit bone resortion (see
Table 43.9). Therefore, it is usually given cyclically, 400mg
daily for 2 weeks every 3 months, in concert with daily
calcium supplementation to prevent osteomalacia.80

Short-term controlled trials of etidronate in post-
menopausal and elderly patients have yielded slower rates
of bone loss at the spine and hip, slight improvement or no
change in radial cortical bone mass, and in two studies 
a trend toward diminished vertebral fracture rate.81,82

Additionally, long-term clinical trials including more than
3 years and up to 7 years of treatment with etidronate
demonstrate efficacy of cyclic etidronate therapy in
increasing BMD and reducing vertebral fractures.83,84

Pamidronate is an intravenous BP presently FDA
approved for the treatment of hypercalcemia of malig-
nancy, Paget’s disease, multiple myeloma, and breast
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Figure 43.5. Biochemical structure of the bisphosphonates.

Table 43.9. Bisphosphonate generations and their potency
ratios.a

First generation:
Etidronate, 1
Clodronate, 10

Second generation:
Tiludronate, 10
Pamidronate, 100
6-Amino-1-hydroxyhexylidene, 100
Alendronate, >100, <1,000
Dimethyl-APD, >100, <1,000
EB-1053, >100, <1,000
YM 175, >100, <1,000

Third generation:
Ibandronate, >1,000, <10,000
Risedronate, >1,000, <10,000
Zolendronate, >1,000, <10,000

a Potency ratios refer to the ratio of dose required to inhibit resorption
to the dose required to inhibit bone mineralization.
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cancer metastatic to bone (see Table 43.9). It is not 
FDA approved for the treatment of osteoporosis and is
not currently reimbursable by Medicare for the treat-
ment of osteoporosis. A number of studies have shown
the efficacy of pamidronate infusions in increasing 
BMD at the hip and spine and reducing vertebral frac-
tures.85,86 It can be utilized as an alternative therapy in
patients with osteoporosis who are intolerant of other
forms of therapy. Treatment with pamidronate is usually
well tolerated. Side effects are rare and may include
fever, thrombophlebitis, and gastrointestinal symptoms.
Hypocalcemia, hypophosphatemia, hypokalemia, and
hypomagnesemia can occur, necessitating monitoring of
these parameters. The dosage needs to be decreased in
renal failure. Rapid intravenous administration has been
associated with renal failure. Because of this they must
be administered by slow i.v. infusion.87

Alendronate sodium, a second-generation aminobis-
phosphonate, has been FDA approved for the pre-
vention and treatment of postmenopausal osteoporosis
as well as the treatment of glucocorticoid-induced 
osteoporosis and Paget’s disease (see Table 43.9). The
dose of alendronate required to inhibit bone minera-
lization is 1000 times greater than that required to 
inhibit bone resorption, allowing daily administration.
The recommended dose of alendronate for treatment of
osteoporosis is 10mg and that for prevention of osteo-
porosis is 5mg. It is to be taken daily in the morning on
an empty stomach with 8 oz plain water. Patients are
instructed to delay eating or taking other medications for
a minimum of 30min. Calcium supplements, at a differ-
ent time of day, at least 1500mg per day must be given
with bisphosphonates to reduce the risk of mineraliza-
tion defects. A once-weekly 70-mg dose of alendronate
sodium (for the treatment of osteoporosis) and 35-mg
dose (for prevention) has recently been FDA approved.
Randomized controlled trial data using alendronate in
postmenopausal women have demonstrated significant
reductions in both vertebral and nonvertebral fractures
in association with significant gains in bone mineral
density.88–92

A new BP, risedronate sodium, is a potent third-
generation bisphosphonate that was recently FDA
approved for the prevention and treatment of post-
menopausal osteoporosis and treatment of glucocorticoid-
induced osteoporosis in men and women.The current dose
is 5mg by oral administration daily (see Table 43.9).

Several other BPs (i.e., ibandronate) are currently
undergoing phase III clinical trials. These BPs also 
inhibit osteoclastic bone resorption at doses much lower
than that which impairs mineralization, allowing con-
tinuous daily administration. This group of drugs 
has been shown to inhibit bone loss in early menopause,
in immobilized patients. and in corticosteroid-treated
patients.80,93

Side Effects

Side effects, which have been generally minimal with
both alendronate and etidronate, include abdominal and
musculoskeletal pain. Although tolerability profiles of
alendronate are similar to placebo in the literature,
there is a rare association of alendronate with erosive
esophagitis. More commonly patients experience nausea,
dyspepsia, and other nonspecific gastrointestinal side
effects, prompting their discontinuation. Recent short-
term studies revealed similar increases in BMD with
once- and twice-weekly dosing of alendronate to mini-
mize GI side effects and maximize compliance.94–96 Long-
term efficacy studies are needed to document increased
BMD and decreased fracture rates.

Patients with renal failure or hypocalcemia of any
etiology should not receive BP therapy, and active upper
gastrointestinal disease poses a relative contraindica-
tion to the use of this class of drugs. Because of the potent
and long-term suppression of bone turnover effected by
BPs, concern about impaired remodeling, diminished
ability to repair microfractures, and progressively wors-
ening bone fragility has been expressed. Bone biopsies 
in subjects treated with cyclical intermittent etidronate 
or daily alendronate have not shown a mineralization
defect, nor has suppression of bone formation been
observed. Biomechanical competence of bone after BP
treatment has also been maintained or improved in
animal studies.

Combination Therapy

The effects of combination therapy in the treatment of
osteoporosis have been studied. One study evaluated 72
postmenopausal women in a 4-year study evaluating the
efficacy of etidronate plus hormone replacement ther-
apy (HRT), HRT alone, etidronate alone, and placebo.
Patients on combination therapy experienced a signifi-
cant increase in hip BMD compared with monother-
apy with etidronate or estrogen, although there was no
statistically significant decrease in fracture rates among
groups.97 Patients on combination therapy with alen-
dronate 10mg and continued HRT versus placebo with
HRT were studied for 12 months. The BP plus estrogen
group demonstrated significant increase in BMD at 
the lumbar spine (3.6% versus 1.0%; p < 0.001) and
trochanter (2.7% versus 0.5%; p < 0.001).98

Estrogen

Evidence for the role of estrogen loss in osteoporosis is
severalfold: bone loss is accelerated as ovarian function
ceases,99 such loss is inhibited with initiation of estrogen
replacement therapy,100,101 and bone loss resumes when
estrogen replacement is terminated.102



At the cellular level, estrogens bind to nuclear recep-
tors present in both osteoblasts and osteoclasts.103–107

Estrogen acts on osteoblasts to produce a spectrum of
different effects including enhanced procollagen pro-
duction and increased alkaline phosphatase expres-
sion.105,106,108,109 Estrogen also modulates the synthesis of
certain growth factors and cytokines. For example, in
osteoclast precursors, estrogen inhibits the production of
interleukin-1 (IL-1), tumor necrosis factor-a (TNF-a),
and interleukin-6 (IL-6).103,110,111,112

Estrogen deficiency causes increased osteoclast
formation (see Fig. 43.3) by increasing production of the
osteoclast-forming cytokine, M-CSF, from supporting
stromal cells.113 Estrogen application inhibits osteoclast
formation. Estrogen inhibits transcription of the gene 
for an osteoclast-forming molecule, RANk-L (receptor
activator for NFkB ligand).114 Therefore, in addition to
modulating molecules such as M-CSF, osteocalcin,
osteonectin, and osteopontin, estrogen can directly sup-
press RANk-L-induced osteoclast differentiation and
thus bone resorption.

When estrogen treatment is begun early in menopause
(i.e., within the first 5 years) and continued for at least 10
years, hip fracture incidence is reduced by 50%,115–121 and
significant reductions in distal radial and vertebral frac-
ture also occur. Optimally, hormone therapy for purposes
of preventing bone loss should therefore begin as soon
after menopause as possible to inhibit this accelerated
loss, which ensues within 4 to 6 years of menopause.
When estrogens are given during this phase, some
patients may in fact gain new bone, as bone formation
during this phase of intense remodeling can transiently
exceed bone resorption.100 Thereafter, bone mass is sta-
bilized or the rate of loss is slowed until treatment is dis-
continued, whereupon rapid loss once again begins. Thus,
although estrogens theoretically should be given indefi-
nitely, every year of use delays the onset of clinically
important osteopenia, as demonstrated by the reduced
hip fracture incidence seen in elderly women treated in
the distant past with several years of hormone replace-
ment.100,116,118,119 Even in older women with established
bone loss, estrogen replacement has been shown to sig-
nificantly increase bone mass.122,123

Studies of estrogen replacement in the elderly or in
women with established osteoporosis have yielded con-
flicting results. Several trials have shown stabilization or
improved bone density in estrogen-treated women after
more than 10 years of menopause,122–124 but at least 7
years of treatment seems necessary to maintain any
benefit in the over-75-years age group.125,126 This loss of
benefit with shorter treatment durations may be due to
resumption of rapid bone loss for several years after
hormones are discontinued. Some argue that initiation 
of hormone replacement after age 70 might result in a
substantial decrease in fracture risk and suggest that

osteopenic elderly women are, contrary to widespread
assumption, good candidates for estrogen treatment for
fracture risk reduction.

Dosing Regimens

A number of dosing regimens of estrogen are currently
utilized, including continuous and cyclic progestins to
prevent endometrial hyperplasia and cancer. The most
commonly used combination is equine estrogen (Pre-
marin) 0.625mg plus medroxyprogesterone 2.5mg daily.
Alternatively, estrogen is administered on days 1 to 30
plus medroxyprogesterone 5 or 10mg on days 1 to 12. The
former minimizes the risk of bleeding. Estrogen alone is
utilized in women without a uterus. Several studies have
concluded that the minimum effective daily dose of oral
conjugated estrogens is 0.625mg or its equivalent. A
recent randomized, double-blind placebo-controlled
study of 128 white postmenopausal women with low
BMD (T score < 1.3) evaluated the efficacy of low-dose
estrogen 0.3mg per day plus medroxyprogesterone 
2.5mg per day.127 This study revealed an increase in spinal
BMD of 3.5% but with no significant change at the hip
after 3.5 years of treatment. Additionally, the availability
of transdermal estrogen formulations (which avoid the
first-pass effect of oral estrogens on hepatic protein syn-
thesis) may prove useful in patients with hepatic disease,
coagulopathies, hypertension, or congestive heart failure.
The minimum transdermal estrogen dose necessary to
inhibit bone loss has not yet been determined, although
one study showed fracture reduction at a daily dose of
0.1mg estradiol in a 20-cm2 transdermal patch.123

Other Effects

Some of the other benefits of estrogen replacement
therapy include amelioration of mood disturbances,
prevention of vasomotor symptoms including flushes and
night sweats, and relief of symptoms of vaginal atrophy.

Estrogen replacement therapy has been associated in
several prospective and case-control studies with a reduc-
tion in cardiovascular morbidity and mortality and in all-
cause mortality. There is an associated increase in HDL
levels.128–130 The mechanism of the cardiovascular benefit
of estrogen is not known, but direct action on vascular
endothelium as well as favorable changes in plasma
lipoproteins have been noted. Of some concern is the
adverse effect of progestational agents on HDL. The only
prospective, randomized controlled trial of estrogen and
progesterone in women with coronary disease indicated
an early increased risk of cardiovascular mortality.131

These findings may, in part, result from the androgenic
effects of medroxyprogesterone. These findings raise
concern about the possible deleterious cardiovascular
effects of estrogen, but the results must be interpreted
with caution. The results can only be applicable to women
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with preexisting coronary disease. More prospective ran-
domized trials are under way. Additionally, epidemiologic
evidence suggests estrogen may confer protection against
Alzheimer’s disease132 and colon cancer.133 Prospective
randomized studies are under way to determine the effi-
cacy of estrogens in prevention of dementia.

Unopposed estrogen poses an increased risk of
endometrial hyperplasia and carcinoma.134 Cycling or
continuous oral medroxyprogesterone reduces this
risk.135,136 Other common side effects of estrogen include
breast tenderness, thrombosis, weight gain, irregular
bleeding, fluid retention, and worsening of hypertension.

There is widespread concern regarding the risk of
breast cancer from menopausal estrogen replacement,
which has not been consistently corroborated by avail-
able evidence. A recent meta-analysis reported a
summary risk estimate of 1.3 (confidence interval,
1.2–1.6) in women treated with estrogen for more than
15 years compared with nonusers.136,137 The Nurses’
Health Study showed a higher risk in current as opposed
to past users or never users, independent of dose or dura-
tion.138,139 Notable is that in one of these studies138 the
increased risk of breast cancer associated with 5 or more
years of postmenopausal hormone use was greater
among older than younger postmenopausal women [rel-
ative risk (RR), 1.7 versus 1.3 among all current users].

The addition of progesterone to the regimen has
unknown effects on breast cancer risk but is at least 
theoretically likely to increase mitotic activity in breast
tissue.136,138 Recent data regarding estrogen and breast
cancer, however, cannot be overlooked. Data from the
Breast Cancer Demonstration Project included 46,355
postmenopausal women showed increased risk, 1.2 
(confidence interval, 1.0–1.4), for estrogen users and 1.4
(1.0–1.8) in estrogen–progestin users.140 The relative risk
of breast cancer increased by 0.01 per year of estrogen
replacement and by 0.08 per year for combination
therapy. The relative risk was further increased in women
with low body weight with body mass indices (BMI) of
24.4 or less. Additionally, a population-based case-control
study on 3500 postmenopausal women also similarly con-
cluded that the addition of a progestin increased the risk
of breast cancer relative to estrogen use.141

The long-term effects of estrogen and progestin use on
total mortality are unknown. Large-scale prospective
randomized studies are required to clarify the ultimate
effect of menopausal hormone replacement on overall
morbidity and mortality, coronary heart disease, breast
and uterine cancer, and osteoporotic fracture.138 Physi-
cian and patient alike must balance her risk of osteo-
porosis and coronary heart disease against the risk of
breast cancer in deciding for or against menopausal
hormone replacement.136 Despite the current knowledge
of potential benefits of estrogen to inhibit bone loss,
many women discontinue treatment within 1 year due to

side effects, such as bleeding, and more commonly, fears
of breast cancer and thrombosis.142,143

There are certain contraindications to estrogen re-
placement therapy, which include previous history of
breast or uterine cancer, active thrombotic disorders, and
liver or gallbladder disease. A positive family history in
a first-degree relative of breast cancer, coagulopathy, or
hypertriglyceridemia must also lessen the enthusiasm 
for estrogen therapy. Smoking is not a contraindication
to HRT.

Selective Estrogen Receptor Modulators

An important addition to our armamentarium of osteo-
porosis treatment is the development of selective estro-
gen receptor modulators (SERMs). Raloxifene has been
shown to bind with high affinity to estrogen receptors.
By binding differently from parent estrogens to the same
receptor, SERMs can confer a conformation that enables
the receptor to interact with a different second mes-
senger. Thus, raloxifene is an agonist at bone and with
respect to lipoproteins, but in contrast to estrogen is an
antagonist at the breast and uterus. Its mechanism of
action in bone may involve the upregulation of TGF-b3

expression, thus inhibiting osteoclast formation and
bone.144,145

The SERMs currently include tamoxifen, raloxifene,
and draloxifene. Raloxifene is U.S. Food and Drug
Administration (FDA) approved for the prevention and
treatment of osteoporosis at a 60-mg dosage. The clinical
effects of raloxifene on BMD and antifracture efficacy
have been shown by a number of prospective placebo-
controlled trials. Studies have demonstrated a BMD
increase of 2.4% at the spine and the hip at 3 years.146

Results from the Multiple Outcomes of Raloxifene Eval-
uation (MORE) study demonstrated a significant reduc-
tion, about 30% to 50%, in vertebral fractures but no
change in nonvertebral fractures.147 Additional benefits of
raloxifene include its favorable lipoprotein profile and a
76% reduction in invasive breast cancer.148 Its side effects
include venous thromboembolism and lack of relief of
postmenopausal vasomotor symptoms. More long-term
studies are needed to evaluate hip fracture efficacy as
well as possible side effects on the uterus and breast.

Calcitonin

Calcitonin is a 32-amino-acid peptide hormone synthe-
sized and secreted from the C cells of the thyroid. The
main action of calcitonin is on bone, although it may, at
pharmacologic concentrations, increase renal calcium
and phosphate excretion and 1,25-dihydroxycholecalcif-
erol production. In bone sections, calcitonin application
results in a rapid loss of ruffled borders. When applied for
a longer term, there is a reduction in the number of osteo-



clasts in bone (see Fig. 43.6). In osteoclasts, calcitonin
inhibits bone resorption, which occurs by the inhibition
of cell motility and enzyme secretion.149–156

Salmon calcitonin has a 40-fold greater potency than
human calcitonin, but long-term use is associated with a
high rate of development of neutralizing antibodies.157

Resistance to human calcitonin has also been observed,
presumably due to receptor downregulation. Resistance
can be minimized by use of lower doses, intranasal or
rectal administration, or intermittent administration of
the drug.

The utility of calcitonin as a therapeutic agent in
disease states of accelerated bone resorption has been
clearly demonstrated in Paget’s disease and hypercal-
cemia of malignancy. Several prospective controlled trials
have also documented stabilization of, and in some cases
modest short-term increases in, bone mass in osteo-
porotic patients treated for 5 years or less.158–160 Much of
this benefit has been observed in trabecular bone; the
benefit of calcitonin in reducing cortical bone loss has not
been clearly demonstrated.160,161 Similar effects have been
demonstrated utilizing calcitonin as a preventive treat-
ment for menopausal trabecular bone loss.160,162 Three

studies directly evaluating the impact of calcitonin on
fracture reduction have all shown significant reduction in
hip fracture, vertebral compression fracture, and periph-
eral limb fractures. This benefit was observed both in
postmenopausal and elderly women.161,163,164 Long-term
studies using calcitonin reveal a 1.2% increase in BMD
at the posteroanterior (PA) spine over 5 years.165 Prelim-
inary data from the PROOF trial (Prevent Recurrence of
Osteoporotic Fractures), a 5-year double-blind, random-
ized, placebo-controlled study of 1255 postmenopausal
women with osteoporosis, demonstrate that 200IU
salmon calcitonin nasal spray reduced the relative risk of
vertebral fractures by 36% versus placebo.

Compromised trabecular microarchitecture is an
important and independent causal factor in the patho-
genesis of vertebral fractures in both men and women.166

It is now emerging that there is a temporal dissociation
between reduction in fracture risk that can occur in 12 to
18 months, bone markers, and long-term effects on BMD.
Notably, a benefit in fracture risk occurs before a change
in BMD. Recent clinical trials with antiresorptives, such
as calcium plus vitamin D, calcitonin, and raloxifene,
indicate significant protection from fracture despite only
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Figure 43.6. Light microscopy of an osteoclast
before (A) and after the addition of calcitonin
(B).
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modest increases in BMD. This finding has led to the
belief that antiresorptives conserve bone microarchitec-
ture by preventing osteoclastic resorption.167

The major drawbacks of calcitonin therapy include its
high cost and the need for parenteral, nasal, or rectal
administration; as of 1996 both parenteral and nasal
calcitonin have been FDA approved for treatment of
osteoporosis in the United States. Analgesic effects of
calcitonin have also been documented in multiple studies
of vertebral fracture patients, but these results are com-
promised by failure to utilize appropriate control
groups.160

The major side effect of parenteral calcitonin therapy,
the use of which is now restricted to acute vertebral com-
pression syndrome, is transient nausea and vomiting,
which are both self-limited. Nasal calcitonin is generally
well tolerated; its use may be associated with local irrita-
tion and rhinitis, which usually subside with continued
therapy. There is no evidence of any serious or long-term
side effects in studies of up to 5 years duration.

Treatment of Secondary Osteoporosis

With the exception of glucocorticoid-induced osteoporo-
sis, few studies of therapeutic measures for primary
osteoporosis have assessed their utility in treatment of
secondary osteoporosis. Wherever possible the underly-
ing primary disease process leading to bone loss should
be treated. When this is not possible, routine calcium and
vitamin D supplementation, as well as treatment of
hypogonadism in women and men, may be of benefit.
Similarly, it is reasonable to utilize other antiresorptive
agents (such as calcitonin or bisphosphonates) in an
effort to minimize bone loss.

Osteoporosis is among the most serious consequences
of long-term glucocorticoid treatment, leading to a 50%
increase in risk of hip and other fractures. Glucocorti-
coids inhibit osteoblastic bone formation, increase osteo-
clastic bone resorption, and inhibit intestinal calcium
absorption. In this setting calcitriol therapy has been
associated with a very high incidence (25%) of hypercal-
cemia.168 Alendronate has been shown to increase BMD
on oral glucocorticoids at a daily dose of prednisone at
7.5mg or greater. The dosage of alendronate for the pre-
vention of glucocorticoid induced osteoporosis is 5mg,
except in postmenopausal women not receiving estrogen,
for whom the dosage is 10mg once daily. There are no
data on fracture efficacy due to insufficient number of
patients.18 Risedronate has also been shown to be 
efficacious in the treatment of glucocorticoid-induced
osteoporosis.19

Currently, there are insufficient clinical data on the
prevention of osteoporosis in patients who undergo
transplantation. In a pilot study, two groups of cardiac

transplant patients were studied for 1 year.169 After trans-
plantation, all patients received 500mg elemental calcium
twice daily and 400IU vitamin D. The intervention 
group (n = 18 subjects) were given calcitriol and bisphos-
phonate therapy in addition to calcium and vitamin D
during the first year after transplantation (intravenous
pamidronate, 60mg administered within 10 days after
transplantation, followed by four courses of oral
etidronate, 400mg daily for the first 14 days of every third
month). Forty-one control patients in the calcium and
vitamin D only group were observed for 1 year. The
bisphosphonate-treated group had no lumbar spine bone
loss (0.2%) versus 6.8% loss per year (p < 0.0001) in the
untreated group. Significantly less bone loss was also
observed at the femoral neck in the treated group. There
were 3 incident vertebral fractures in the treated group
versus 30 in the untreated group. This study demonstrates
the potential treatment benefits in cardiac transplant
patients of preventative therapy with bisphosphonates.

Other Treatments for Osteoporosis

Sodium Fluoride

Fluoride is an agent capable of stimulating new bone
formation by increasing osteoblastic activity. Bone biop-
sies demonstrate increased trabecular volume and
thickness and increased osteoid surfaces. Initially,the new
bone formed may be poorly mineralized woven bone,
which is eventually replaced by a lamellar bone structure.
Prospective controlled clinical trials have demonstrated
linear increases in spine and hip bone mass but decreased
radial cortical bone mass.170,171 No significant decreases 
in vertebral fractures and a significant increase in non-
vertebral fractures at sites high in cortical bone were
observed in these studies.170,171 This finding suggests that
fluoride therapy may preferentially cause new trabecular
bone formation but at the expense of appendicular cor-
tical bone. Fluoride remains an experimental drug, has
not been shown to decrease fracture risk, and is not
approved for treatment of osteoporosis by the FDA.170–172

Because of its substantial side effects, fluoride is best used
only in clinical trials.172

Parathyroid Hormone

Parathyroid hormone (PTH) acts on osteoblasts to
modulate the expression of a variety of growth factors,
including IGF-1, TGF-b1, and TGF-b2, as well as certain
cytokines.173,174 The precise mechanism underlying the
anabolic effects of PTH on bone is just beginning to be
unraveled.175–177

When administered at a low dose, intermittently, PTH
stimulates bone formation. Several clinical trials have
demonstrated increases in bone mass and volume with



low intermittent doses of PTH.178 One study evaluated
the use of PTH administration daily in a randomized
clinical trial for 12 months in women treated with
gonadotropin-releasing hormone (GnRH) antagonists
for endometriosis. PTH administration increased BMD
at the AP spine by 2.1% and lateral spine by 7.5% and
prevented bone loss at the hip and total body.179 Although
results to date show promise, PTH(1–34) remains exper-
imental until larger controlled clinical trials evaluating
fracture rate are completed. The major drawback to uti-
lizing PTH is its need to be given parenterally and in
achieving the pulses in the circulation necessary to enable
bone formation.

To modulate the endogenous secretion of PTH, antag-
onists of the parathyroid Ca2+-sensing receptor called
calcilytics have been developed. Antagonizing the Ca2+

receptor imitates a state of hypocalcemia and stimulates
PTH secretion. Animal studies with such compounds
found that bone turnover increased, unless estrogen was
coadministered.180 Another way of inducing PTH ana-
bolic effects on bone is by using Ca2+-sensing receptor
agonists (calcimimetics) to intermittently decrease PTH
levels. Animal studies have shown an increase in bone
mineral density and cancellous bone volume using such
a technique.181

Vitamin D

Gastrointestinal calcium absorption diminishes with age
and is abnormally low in patients with osteoporosis,
in association with diminished calcitriol levels and
decreased responsiveness of the 1a-hydroxylase enzyme
to parathyroid hormone stimulation.182,183 Although
vitamin D may indirectly stimulate bone resorption, it
also enhances gastrointestinal calcium absorption, pro-

motes mineralization, and inhibits PTH-induced bone
resorption.183

One clinical trial utilizing cholecalciferol (800IU daily)
in combination with calcium supplements (1200mg daily)
significantly reduced hip and other fractures in a nursing
home population.65 Another controlled trial of annual
injection of 150,000IU of vitamin D alone also demon-
strated a significant reduction in fracture rate in an
elderly population.184 However, results from multiple
trials of calcitriol (1,25-dihydroxyvitamin D) have been
contradictory, with four showing increased bone mass or
fewer fractures, three showing lower bone mass or more
fractures, and three showing no effect.183 Because of the
risk of hypercalcemia and hypercalciuria with calcitriol,
regular monitoring of calcium intake and serum and 
24-h urinary calcium is required. Given the risks and the
contradictory findings of available clinical trials, pharma-
cologic doses of active vitamin D metabolites must be
considered experimental. However, physiologic replace-
ment of vitamin D (800IU per day) has demonstrated
efficacy in reducing fractures in the elderly and should
now be considered routine treatment.

HMG-Co A Reductase Inhibitors

Recent animal studies have shown that the inhibition 
of HMG-Co A reductase by the lipid-lowering statins
activates osteoclast apoptosis, reduces osteoclast recruit-
ment, and promotes osteoblastic bone formation.185,186 In
vitro and in vivo evidence has demonstrated that amino
bisphosphonates inhibit the biosynthetic pathway from
mevalonate to cholesterol, resulting in decreased farne-
syl or geranylgeranyl pyruvate.185 Decreased prenylation
of GTP-binding proteins resulted in osteoclast apoptosis
(see flow diagram in Fig. 43.7).
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Figure 43.7. Cellular mechansim
of bisphosphonates (BP) and
statins in the mevolonic acid
pathway.
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Promising clinical trials have become recently become
available. Patients with type II diabetes mellitus exhib-
ited significant increases in BMD at the lumbar spine 
and the hip in those treated with lovastatin, pravastatin,
or simvastatin compared to controls.187 Other studies
document a decreased fracture risk in those treated with
statins.188,189 Further controlled studies are necessary to
determine the clinical applicability in the treatment of
osteoporosis.

Other Treatment Strategies

Growth factors [insulin-like growth factor (IGF) I and II
and transforming growth factor-b (TGF-b)] act to
increase proliferation of osteoblasts and are currently
undergoing evaluation for methods of localizing their
effects to the skeleton. Anabolic steroids are potent
antiresorptives, but androgenic side effects, adverse lipid
changes, and hepatotoxicity limit their use. Flavinoids183

are common plant metabolites with some indirect estro-
genic properties, and ipriflavone has been shown in
animal and human studies to prevent bone loss or
increase bone mass in diverse research settings. It has not
yet been shown to reduce fracture rates, and long-term
evaluation of both efficacy and toxicities is needed.

Primary Hyperparathyroidism

Primary hyperparathyroidism is a metabolic bone dis-
order caused by excess secretion of parathyroid hormone
from hyperplastic or, more commonly, adenomatous
parathyroid glands and manifested by hypercalcemia.
Increased use of multichannel autoanalyzers has led to
greater and earlier detection of asymptomatic hypercal-
cemia due to hyperparathyroidism. From 25% to 50% 
of cases occur between age 60 and 90 years, and the
distinction between the myriad manifestations of the dis-
ease versus other concomitants of old age presents a
major clinical challenge.190,191

Clinical Manifestations

The skeletal manifestations of primary hyperparathy-
roidism include primarily osteoporosis with loss of corti-
cal bone and increased risk of fracture. The classic
findings of osteitis fibrosa cystica are only rarely seen
today. Additionally, dental problems with tooth loss and
generalized arthralgias may be manifested. Gastroin-
testinal signs and symptoms include peptic ulcer disease,
pancreatitis, constipation, and nausea and vomiting. The
latter are observed in those with severe elevations of
serum calcium or hypercalcemic crisis, generally when
serum calcium is greater than 14mg/dL. Renal effects
include polyuria due to hypercalciuria-induced osmotic

diuresis, nephrolithiasis, nephrocalcinosis, and diminished
glomerular filtration rate.192 Although hypertension is
more prevalent among patients with hyperparathy-
roidism, the underlying mechanism is not well defined.
Neuromuscular manifestations include muscle weakness,
paresthesias, and fatigue, although the typical neuromus-
cular findings are uncommon today. Finally, and of great
importance in the elderly, primary hyperparathyroidism
may become manifest with memory loss, delirium, per-
sonality changes, or depression.191,193 Thus, while as many
as 50% of hyperparathyroid patients are reported to be
asymptomatic, many manifestations of the disease may
have been inappropriately attributed to the aging process
alone.

Diagnosis

The diagnosis requires the presence of hypercalcemia,
which may be intermittent, in association with an elevated
or inappropriately normal parathyroid hormone concen-
tration. Other laboratory findings may include hypophos-
phatemia, hyperchloremia, hypercalciuria, and elevated
measures of bone turnover including serum or bone-
specific alkaline phosphatase,osteocalcin,and other meas-
ures of bone turnover.192,194 Classic bone densitometry
findings include decreased BMD at the distal one-third
radius, which is composed principally of cortical bone.

It is necessary to obtain complete laboratory evalua-
tion in a patient presenting with hypercalcemia, particu-
larly in those presenting with hypercalcemic crisis; this
includes intact PTH, 1,25(OH)2 vitamin D3, 25OH
vitamin D3, and PTH-related protein (PTH rp). The dif-
ferential diagnosis of hypercalcemia includes various
neoplasms (especially lung, breast, GI tract, kidney, lym-
phoma, and multiple myeloma), vitamin D intoxication,
milk alkali syndrome, hyperthyroidism, sarcoidosis,
tuberculosis, drugs (lithium and thiazides), and immobi-
lization (especially in active Paget’s disease). Thiazide
diuretics and lithium may cause small elevations in serum
calcium levels that should resolve upon discontinuation
of the drug.

An important entity to exclude before consideration of
surgery in patients with hypercalcemia would be familial
hypocalciuric hypercalcemia (FHH), where serum 
PTH and calcium are elevated but urinary calcium is
depressed. The underlying mechanism is an inactivating
mutation of the calcium-sensing receptor in the parathy-
roid glands. Normally, elevated ionized calcium levels
should inhibit PTH synthesis and secretion from the
parathyroid gland. However, these individuals have a
higher “set point” for calcium recognition; thus, PTH is
inappropriately elevated for their level of ionized cal-
cium. This fact should be considered in patients with a
family history of hypercalcemia. It may also be necessary
to obtain previous laboratory data on the patient if they



have a lifelong history of hypercalcemia; in the setting of
low urinary calcium excretion, the diagnosis of FHH is
more likely. This is a clinically important entity to recog-
nize as one would not expose a patient to unnecessary
surgical treatment.

Severe elevations in serum calcium with associated
suppressed parathyroid hormone concentrations suggest
a diagnosis of neoplasm with increased PTH rp or gran-
ulomatous disorder with increased 1a-hydroxylase
activity and increased 1,25(OH)2 vitamin D levels, as op-
posed to primary hyperparathyroidism. Because primary
hyperparathyroidism is an increasingly recognized dis-
ease entity, it would not be rare to find concomitant
hypercalcemia of malignancy and primary hyperparathy-
roidism in the same individual.

Treatment

In those affected, who have definite signs and symptoms
of the disease or severe hypercalcemia, appropriate man-
agement requires surgical neck exploration and removal
of the adenomatous or hyperplastic tissue. The risk of
neck exploration is greatly reduced when performed by
a highly experienced surgeon. Postoperative hypocal-
cemia and tetany occur rarely, caused by hypoparathy-
roidism or hungry bone syndrome, primarily in patients
with severe bone disease or hyperplastic glands, mandat-
ing frequent monitoring and replacement of calcium,
magnesium, and vitamin D as needed to restore normo-
calcemia. Marked improvement in subtle symptoms of
fatigue or memory loss may follow surgery, especially in
the elderly.

Treatment of asymptomatic hyperparathyroidism
remains controversial. A 1991 NIH Consensus Confer-
ence set forth recommendations for surgical intervention
in patients with asymptomatic hyperparathyroidism;
these include hypercalcemia (greater than 1–1.6mg/dL
over the upper limit of normal), a 30% decrease in crea-
tinine clearance compared to age-matched normals, a 
24-h urinary calcium determination of greater than 
400mg, and a Z score on bone densitometry of less than
-2.0. Additionally, surgery is preferable for those patients
who request surgery, where consistent follow-up would
be unlikely, when coexistent illness complicates manage-
ment, and if the patient is less than 50 years of age.195

In asymptomatic patients with milder hypercalcemia,
general recommendations include appropriate hydration,
exercise, and avoidance of diuretics. Restriction of
dietary calcium has not been shown to be of clear benefit
and should not be employed unless this measure results
in reduced serum and urine calcium levels without a con-
comitant rise in parathyroid hormone concentration.

In one 10-year study, 23% of untreated asymptomatic
patients ultimately required surgery because of develop-
ment of clinical manifestations of disease.196 Indications

for consideration of surgery in these patients include
declining renal function, hypercalciuria, nephrolithiasis,
poorly controlled hypertension, a rise in serum calcium
(more than 1mg above the upper limit of normal), rapid
decline in bone density or appearance of osteoporotic
fractures, peptic ulcer disease, or altered mental status. In
the absence of these manifestations, continued conser-
vative management, including hydration, regular bone
densitometry, and careful observation, is a reasonable
alternative.

Some have argued that most of the osseous complica-
tions of hyperparathyroidsm could be prevented and
bone loss reversed if parathyroidectomy were performed
early in the course of the disease. A 10-year prospective
cohort study of patients with symptomatic and asympto-
matic hyperparathyroidism defined the natural history of
disease and assessed the differences between surgical
versus nonsurgical patients.197 During the course of the
study, 121 patients were followed, 61 patients under-
went parathyroidectomy, and 60 patients were followed
without surgery. Parathyroidectomy in patients with or
without symptoms led to normalization of biochemical
parameters and significantly increased lumbar spine and
femoral neck bone mineral density. In 52 asymptomatic
patients followed without surgery, none had changes in
biochemical parameters; however, 27% had progression
of disease or development of at least one indication for
parathyroidectomy.

The conservative approach to management of asymp-
tomatic hyperparathyroidism may undergo trans-
formation, based on the findings that parathyroidectomy
leads to normalization of biochemical parameters and
increases in BMD, as well as the advent of new surgical
techniques and imaging studies. Minimally invasive
parathyroidectomy198,199 under local anesthesia with a
skilled surgeon demonstrates a high success rate and
decreased surgical risks compared to general anesthesia.
This approach is a relatively new technique available only
in a few centers; more long-term studies are necessary
before general recommendations can be made. There
may be a shift toward early surgical intervention before
bone loss ensues and renal function declines, with the
ultimate goal of preservation of bone mass and subse-
quent decrease in fracture rates. Prospective long-term
data on fracture prevention have not been established.

Patients who refuse or are poor candidates for surgery
should be considered for efforts to inhibit the effect of
parathyroid hormone on bone. Possible agents for this
purpose include oral phosphate, which is used rarely
because it requires careful monitoring due to the risk of
ectopic calcification. Oral bisphosphonates, because of
their poor absorption and short half-life, are ineffectual
and may further exacerbate an autonomously function-
ing gland. Estrogen in the treatment of postmenopau-
sal women with primary hyperparathyroidism shows
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promise. A higher bone density and biochemical evi-
dence of diminished bone turnover and decreased serum
and urinary calcium without change in parathyroid
hormone concentration has been observed in estrogen-
treated patients.200,201

A new promising treatment possibility is calcimimetic
drug therapy. The search for an effective medical therapy
has been stimulated in part by the discovery of a calcium-
sensing receptor in the parathyroid and the kidney that
regulates the synthesis and secretion of PTH. R-568 or
phenylalkylamine (R)-N-(3-methoxy-alpha-phenylethyl)
-3-(2-chlorophenyl)-1-propylamine is a calcimimetic com-
pound that increases cytoplasmic calcium and decreases
parathyroid hormone secretion. In a randomized
placebo-controlled trial, single doses of the drug
decreased serum PTH and ionized calcium in post-
menopausal women with mild primary hyperparathy-
roidism.202 More long-term controlled studies are needed
to determine the implications in the medical treatment of
hyperparathyroidism.

Paget’s Disease of Bone

Paget’s disease of bone is a chronic focal disorder of the
skeleton that is asymptomatic in most affected individu-
als. It is characterized by an early period of sharply
demarcated areas of bone resorption, followed by 
rapid formation of disorganized new bone, resulting in
histologically abnormal bone, skeletal deformity, and
increased fracture risk.

Epidemiology

Paget’s disease of bone affects 1% to 4% of persons over
age 40 and greater than 10% of those over age 80. It is
common in Northern European (except Scandinavia)
and North American temperate regions and rare in trop-
ical and Asian nations. A slight predominance of males
has been observed and some familial clustering disease
has been reported, suggesting a genetic susceptibility to
the disease.203

Etiology

Although the etiology of Paget’s disease is unknown,
the osteoclasts in pagetic bone contain typical nuclear
and cytoplasmic inclusions in a random or paracrystalline
microfilament array, suggestive of a slow viral etiology.
However, no infectious agents have been found. No
single etiologic agent has been identified to date. In 
situ hybridization studies have yielded conflicting results,
including paramyxovirus, respiratory syncitial virus,
measles, and canine distemper.

Pathology

The early pagetic lesion is characterized by a well-
defined focal area of osteolytic bone resorption, resulting
from the proliferation of large multinucleated osteo-
clasts, each containing more than 100 nuclei. Increased
osteoclastic activity is associated with greatly increased
osteoblast activity with enlarged osteoblasts lining the
bony lacunae. Pagetic bone has a mosaic pattern result-
ing from the simultaneous appearance of disordered 
and accelerated bone resorption and formation and
replacement of displaced hematopoietic marrow with
fibrovascular connective tissue. “Burned-out” lesions or
areas in which accelerated osteoclastic and osteoblastic
activity have ceased can be seen. This bone is poor 
quality due to disorganized collagen deposition and poor
mineralization.203

Clinical Presentation

Paget’s disease is rare in persons under 45 years of age.
It is typically asymptomatic, requiring treatment in less
than 1% of affected individuals affected. It is commonly
detected by an incidental elevation of serum alkaline
phosphatase or an abnormal X-ray. The disease may be
mild or severe, occur in single or in multiple skeletal loca-
tions, and result in a variety of possible clinical presenta-
tions.203 Deformity of skull and clavicle, bowing and
fracture of weightbearing bones, and associated mild to
moderate bone pain are typical signs and symptoms.
Severe bone pain in a patient with Paget’s disease should
suggest coexisting arthritis, acute fracture, neurologic
impairment, or sarcomatous degeneration of a bone
lesion. Enlargement of skull structures may lead to
headache, cranial nerve deficits (vertigo, tinnitus, and
hearing loss) and, if pressure on the base of skull occurs,
diplopia, incontinence, abnormal gait, slurring of speech,
and abnormal swallowing may result. Involvement of
spinal vertebrae with subsequent spinal cord compres-
sion may also be observed.

Neoplastic transformation occurs in less than 1% of
patients and is characterized by rapid increase in alkaline
phosphatase, severe bone pain, or accelerated deformity.
It requires bone biopsy for diagnosis. Other com-
plications include ectopic calcification (of vessels, heart
valves, joints, and Bruch’s membrane with angioid
streaks), high-output congestive heart failure from
increased shunting of blood flow through bone, and
hyperuricemia and gout from increased cell turnover.
Hypercalcemia and hypercalciuria with nephrolithiasis
secondary to immobilization after a pathologic fracture
or neurologic complication may also occur. These symp-
toms and complications are indications for aggressive
therapy.203



Diagnosis

Laboratory Studies

Elevation in serum alkaline phosphatase is an early
herald of the disease, correlates well with extent of bony
involvement, and is a reliable indicator of disease activ-
ity and response to therapy. Urinary hydroxyproline ele-
vation is a measure of increased osteoclastic activity and
is also a useful guide to response to therapy. Serum osteo-
calcin, bone-specific alkaline phosphatase, urinary pyridi-
noline cross-links, and other biochemical markers of bone
turnover are increasingly utilized in diagnosis and man-
agement of Paget’s disease. Serum and urinary calcium
and phosphorus are normal unless immobilization of a
patient with active disease occurs or a neoplasm
supervenes.203

Radiologic Studies

Radiographic appearance of bone typically reflects the
stage and extent of disease. Early well-defined lucent
areas (osteoporosis circumscripta) may be adjacent to
areas of dense or sclerotic bone in later stages of disease.
Osteoblastic bone metastases may have a similar radio-
graphic appearance. Bowed and thickened cortex of 
long bones with an advancing V-shaped osteolytic front,
thickened iliopectineal line, sclerotic vertebral margins,
and honeycomb or cotton wool-like mottling of the skull
also may occur. Radioisotope bone scans are highly sen-
sitive, but not specific, for Paget’s disease and are useful
to define the activity and skeletal distribution of the
disease.203 These scans may also be useful in monitoring
disease activity during the course of treatment.

Differential diagnosis requires consideration of dis-
eases resulting in substantial elevations of serum alkaline
phosphatase that include metastatic prostate carcinoma,
osteogenic sarcoma, and recent fracture. Osteoporotic
fractures and accompanying pain may present some dif-
ficulties in differential diagnosis. However, the postfrac-
ture elevation in alkaline phosphatase is usually mild and
transient, and the radiographic characteristics of simple
osteopenia are not typical of Paget’s disease. The two
diseases may occur simultaneously in the elderly. Dis-
tinguishing osteoarthritis from Paget’s disease is also dif-
ficult because of the frequent coexistence of these
conditions. Appropriate radiographic and laboratory
studies usually clarify the etiology of the pain. Treatment
may require use of both anti-inflammatory agents for the
arthritis and specific therapy of Paget’s disease.

Treatment

Indications for treatment of Paget’s disease include
skeletal pain, bony deformity, neurologic complications,

presence of medical complications (such as high-output
congestive heart failure, hypercalcemia, and hypercalci-
uria), and preparation for orthopedic surgery. With the
exception of skull or facial bone involvement, preventive
intervention in asymptomatic patients with active disease
is of uncertain utility. However, given the advent of newer
high-potency bisphosphonates and greater tolerability,
this approach may change.

Efficacy of therapy depends on reducing osteoclast and
osteoblast activity. Response is evaluated by reduction in
pain and other symptoms, reduced alkaline phosphatase,
reduction in urinary hydroxyproline levels or other mea-
sures of bone turnover, and improved radiographic find-
ings. Surgical intervention may be required in patients
with symptoms of bone pressure on brain or spinal cord,
severe hip dysfunction, and long bone bowing sufficient
to precipitate fracture.203

Bisphosphonates

This class of drugs constitutes the choice of therapy in
patients with Paget’s disease of bone. Etidronate previ-
ously was most commonly used to induce remission. With
the advent of second- and third-generation bisphospho-
nates with greater antiresorptive specificity, etidronate,
although efficacious, is rarely used today. Alendronate,
risedronate, and tiludronate are oral bisphosphonates
FDA approved for use in the treatment of Paget’s
disease204–206 (see Table 43.10 for dosing schedules of
bisphosphonates).

The clinical effects of bisphosphonates are dose related
and include relief of bone pain and complications of
disease, as well as about a 50% reduction in biochemical
indices of disease after a standard treatment course.
Calcium supplementation should be given in an effort to
reduce the risk of clinically significant osteomalacia.
Because of poor gastrointestinal absorption, oral bisphos-
phonates should be taken daily first thing in the morning
with water, 30 min before food, other pills, or other 
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Table 43.10. Treatment regimens for Paget’s disease of bone.

Alendronate sodium: 40mg p.o. daily for 6 months
Risedronate sodium: 30mg p.o. daily for 2 months
Tiludronate: 400mg p.o. daily for 3 months
Pamidronatea: 30–60mg in normal saline i.v. infusion over 4–6hb

Etidronate: 400mg p.o. daily for a 14-day course cycled every 3
months for a 6-month course

Salmon calcitonin: 0.25–1.0mL (50–200 MRC units) i.m. or s.q. at
bedtime every other day or every day

Human calcitonin: 0.25–1.0mL (50–200 MRC units) i.m. or s.q. at
bedtime every other day or every day

a Lower doses must be used in renal insufficiency. Monitoring of serum
calcium, phosphorus, and renal function is required.
b No standardized dosing regimen; this allows for individualized dosing
depending on disease extent.
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liquids. Treatment for 3 to 6 months is usually sufficient 
to achieve remission or biochemical plateau, and symp-
toms may not recur for variable periods thereafter. A
drug-free interval of 6 months is recommended. Recur-
rent signs and symptoms of disease are indications for a
repeat course of therapy.

Side effects are seen more often with bisphosphonates
than with calcitonin and include abdominal pain, muscle
or skeletal pain, diarrhea, nausea, and, in patients treated
at high doses, hyperphosphatemia and mineralization
defects. High-dose etidronate or alendronate are more
effective than lower doses in reducing disease activity 
but may be associated with more serious mineralization
defects, worsening of osteolysis, and pathologic fracture.
Thus, high-dose bisphosphonate should be used only if a
poor response to lower doses is obtained and then only
for short (1- to 3-month) intervals.

During periods of immobilization, Paget’s disease may
lead to accelerated bone resorption. Treatment with bis-
phosphonates may be useful in reducing hypercalciuria,
stone formation, and bone loss under these clinical
circumstances.

Calcitonin

Experience with calcitonin in the treatment of Paget’s
disease is extensive. Treatment with calcitonin is followed
by a rapid decrease in urinary hydroxyproline and a
slower decline of serum alkaline phosphatase, healing of
bone lesions, and reduction in symptoms and compli-
cations of the disease. Treatment may be discontinued
after 1 year of therapy, and symptoms may not recur for
months to years thereafter. Response to calcitonin
appears to plateau after approximately a 50% reduction
in disease activity in most patients, for reasons that are
not well understood. More than half of treated patients
develop antibodies to salmon calcitonin, which may result
in resistance to therapy. Human calcitonin therapy does
not appear to result in antibody formation and may be
utilized if responsiveness to salmon calcitonin is lost;
however, a similar plateau effect of uncertain cause has
also been observed with human calcitonin treatment207

(see Table 43.10 for dosing schedules of calcitonin).
Calcitonin is extremely costly and must be adminis-

tered by subcutaneous or intramuscular injection. Side
effects occur in 10% to 20% of patients and include
nausea and vomiting, flushing, polyuria, hypercalciuria,
paresthesias, nasal irritation, and local injection site irri-
tation. Continuation at a reduced dose usually resolves
these symptoms. Hypersensitivity reactions are rare, but
a dilute initial test dose is recommended by the manu-
facturer for parenteral use. Combination therapy with
etidronate and calcitonin has been reported to prevent
progression and permit healing of osteolytic areas.
Dosage and administration are listed in Table 43.10.

Other Therapies

Aspirin or other nonsteroidal anti-inflammatory agents
may relieve bone pain. Surgical intervention for decom-
pression of neurologic deficits, total hip replacement,
tibial and fibular osteotomy, or fracture fixation may be
complicated by hemorrhage. Presurgical treatment is
usually recommended with intravenous pamidronate or
calcitonin to decrease the vascularity of bone. A 50%
reduction in biochemical indices of disease is usually suf-
ficient to prevent major bleeding. Fracture and postop-
erative healing in Paget’s disease is generally excellent.203
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Orthopedic Problems with Aging
Lawrence A. Pottenger

impossible to find people over 65 years of age who do not
have at least one osteoarthritic joint somewhere in their
bodies. Indeed, anthropologists use evidence of degener-
ative joint changes in human skeletons to determine the
age at time of death.

Any irreversible damage to the cartilaginous surface of
a joint will proceed to osteoarthritis if the joint continues
to function; this includes damage from trauma, infections,
and inflammatory conditions. The rate of progression of
osteoarthritis cannot be estimated from a single roent-
genograph because it depends upon the degree to which
the patient continues to use the joint and the amount 
of inflammation in the joint.

Roentgenographs of early osteoarthritic joints may
show only slight joint space narrowing where some car-
tilage has been lost. It is therefore very important to 
take roentgenographs of knees with the patient bearing
weight on the affected extremity to detect the narrowing
because the articular surfaces of arthritic knees tend to
separate when not bearing weight, thus underestimating
the severity of the arthritis. As osteoarthritis progresses,
the subchondral bone in areas of stress becomes sclerotic
with cystlike areas filled with fibrofatty tissue. The edges
of the joint develop osteophytes, which are areas of new
bone formation with new cartilage on surfaces that face
the joint.

Osteophytes are thought, by some people, to make the
joints more stable by broadening the surface of weight-
bearing. Osteophytes may also stabilize joints by apply-
ing lateral pressure on ligaments that have become slack
because of loss of cartilage and bone within the joint.
Large osteophytes can limit normal motion and cause
fixed angular deformities of the joint.2

It is generally agreed that the first lesion seen in
osteoarthritis is disruption of the articular cartilage in the
area of the joint that sustains the greatest loads. In some
cases, there is superficial fissuring of the cartilage that
propagates down to the subchondral bone. With contin-
ued use of the joint, the fissures spread out to form an

Musculoskeletal problems are frequently perceived by
people as the first concrete signs of aging. The problems
tend to be chronic in nature with little or no hope of com-
plete return to the premorbid condition. Although the
pains are usually not severe, they make people feel tired,
which is interpreted as feeling “old.” Increased pain with
activity accentuates the feeling of aging by forcing people
to accept more sedentary lifestyles. A patient typically
complains that she feels like a “45-year-old woman in an
80-year-old body.” Depression, which is associated with
all forms of chronic pain, can be particularly severe if 
the patient relates it to fundamental changes such as
decreased mobility and growing old.

On the other hand, the presence of musculoskeletal
problems can mask heart and lung diseases. Patients 
may blame their lack of stamina on joint and muscle
pains when it is really due to poor oxygenation from
heart failure, peripheral vascular disease, or chronic lung
disease. It is very important that older patients see a car-
diologist or geriatrician before major orthopedic surgery,
preferably with a drug-induced stress test, if the patients
can barely walk. Their restricted ambulation may be the
result of heart disease, and restrictions due to joint pains
can reduce patient activities to the point that they do not
notice their heart and lung problems.

Osteoarthritis

Age-related changes in joints are different from those of
other musculoskeletal tissues. The strength of cartilage
does not appear to decrease with age, but cartilage at all
ages has very little ability to heal. Injuries to cartilage
therefore tend to accumulate with age. Because the func-
tion of cartilage is to provide a smooth surface for weight-
bearing, disruptions of the surface produce friction that
leads to further disruption. Eventually, changes typical of
osteoarthritis appear.1 Although any one particular joint
may have escaped injury throughout life, it is virtually
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area of fibrillation, which is a hairlike patch where the
cartilage matrix components are lost, leaving only a
skeleton of disrupted collagen fibers attached to the bone
below. These areas are unable to bear weight because of
the loss of proteoglycans from the matrix. The weight
then becomes focused upon the intact cartilage sur-
rounding the area of fibrillation, which, in turn, becomes
disrupted and fibrillated from the increased stresses.
Recent studies indicate that progressive loss of matrix
components is related to enzymatic destruction from
inflammation.3

Sometimes a “blister” lesion forms in an area of
normal-looking cartilage. Collagen fibers deep within the
cartilage are sheared from their anchorage to the under-
lying zone of calcified cartilage, whereas the superficial
fibers are still intact. Blister lesions eventually break
through to the joint, forming a crevice surrounded by
undermined flaps of cartilage.

Early cartilage lesions are frequently asymptomatic
because cartilage contains no nerves. It is not surprising
to see a patient with only a 2-week history of knee pain
who has roentgenographic evidence of advanced osteo-
arthritis. Pain inevitably arrives when cartilage has dis-
appeared from both sides of the joint in an area of
weightbearing. Bone contains nerves. Activity-related
pain in osteoarthritis is in large part caused by friction
from bare bones rubbing together. It responds to anal-
gesics but probably not to anti-inflammatories.

Early cartilage lesions can become painful for several
reasons. Large amounts of cartilage debris within the
joint cause inflammation of the synovial lining of the joint
with swelling and generalized aching in the anterior part
of the joint. The inflammation is considered to play a
large role in perpetuating the arthritic process. Flaps of
undermined cartilage can become painfully caught in the
joint and can break off, creating loose bodies that might
later become caught in the joint. Osteophytes can also
break off the bone to become loose bodies. In the
patellofemoral joint, long superficial collagen fibers can
partially separate from the cartilage and become caught
in the joint even though they are still attached to the
bone. If you place your hand on the patella as the knee
is bending, you will feel crepitus from catching and giving
way of the fibers.

Broken osteophytes that do not separate from the
bone can cause pain as the bones rub together at the
point of the fracture. Osteophytes can also cause chronic
inflammation if they protrude against tendons, ligaments,
or joint capsule that move across the joint during motion;
this is frequently seen in the knee joint. The quadriceps
expansion on both sides of the patella rubs against osteo-
phytes of the anterior femoral condyles as the joint flexes.
The synovium under the expansion becomes inflamed
because of the increased pressure. The inflamed area
becomes fibrotic. The fibrous tissue causes focal eleva-

tions of the synovium, which leads to even greater focal
pressures and more inflammation. As the process
becomes self-perpetuating, fibrous nodules a centimeter
or more in diameter can develop and the pain can
become disabling. This condition can easily be diagnosed
by placing a hand on the affected knee as it flexes. One
feels crepitus on both sides of the patella as the knee 
is flexed. Patients often get dramatic relief from intra-
articular corticosteroid injection, which reduces the
inflammation and tends to make the nodules melt away.
Large nodules occasionally require excision through an
arthroscope.

Chronic entrapment of material within the joint causes
a “locked joint.” This effect is most often recognized in
the knee, although it probably happens in many joints
throughout the body. The patient is unable to fully extend
the knee. Attempts to forcibly extend the joint cause
severe pain in the anterior part of the knee on the side
where the material is caught. The patient walks with a
painful bent knee. Some knees unlock spontaneously 
as trapped material escapes from the joint. Others re-
quire removal of debris with an arthroscope. A locked
knee should be treated with some urgency because
material trapped in the knee can cause further cartilage
damage during weightbearing. In addition, patients with
osteoarthritis who do not fully extend their knee can
develop osteophytes on the anterior part of their femoral
condyles that permanently prevent the knees from
extending. The time required for development of anterior
osteophytes varies, but it is probably unwise to leave a
knee locked for more than a month.

A torn meniscus in the knee is a frequent cause of
locking that may not be associated with osteoarthritis.
The menisci are semilunar wedges of fibrocartilage that
fit around the outside edge of the medial and lateral com-
partments of the knee. They function to broadly distrib-
ute the weight from the round ends of the femoral
condyles onto the flat surface of the tibial plateau. A tear
of the meniscus tends to get caught in the part of the joint
where the femoral condyle has direct contact with the
tibial plateau. In young patients the tears are well defined
and are usually the result of a traumatic episode, whereas
older patients have “degenerative tears” where the sub-
stance of the meniscus has degenerated before the tear.
Tears in a front and midportion of the meniscus lead to
locking of the knee. Posterior tears cause pain with knee
flexion and can actually prevent full flexion. The menisci
of obese patients frequently tear at the anterior attach-
ment of the meniscus to the tibial plateau.

There is still much controversy concerning the extent
to which tears in the meniscus might initiate cartilage
damage, leading to osteoarthritis. Although meniscal
degeneration and even total loss of the menisci are
frequently seen in knee osteoarthritis, there are also
many cases where the femoral and tibial cartilage is



severely eroded and the menisci are relatively intact. At
arthroscopy, however, focal areas of degenerative loss of
femoral cartilage are often seen directly over a torn
meniscus, which appears to indicate that the loss of car-
tilage was caused by abrasion from the piece of torn
meniscus trapped in the joint. It is not known if these
small areas of cartilage disruption progress to generalized
knee osteoarthritis. Doctors frequently mistake the pain
of a torn meniscus for “early” arthritis. Meniscus pain is
accompanied by focal joint line tenderness where the
meniscus is attached to the tibial plateau.

Treatment of Osteoarthritis

In the early stages of osteoarthritis, one can often miti-
gate the effects of the disease without medications or
surgery. The most important way is to reduce the forces
transmitted across the affected joints. In the upper ex-
tremity, patients find ways to avoid using painful joints 
by substituting other motions. In the lower extremities
where all the joints are used during most activities, the
emphasis must be placed on decreasing the forces across
the joint by decreasing body weight. For instance, it has
been estimated that, during stair climbing, forces of four
to six times body weight are placed across the knee joint.
Obese patients should at least be encouraged to lose
weight because weight loss could have a very beneficial
effect on both the symptoms and the progress of the
disease.

A cane to help relieve some of the weightbearing on
the affected side can also be very beneficial, and is par-
ticularly important when medications fall short of reliev-
ing the symptoms. Many patients under age 75 refuse to
use a cane because they see it as a sign of old age. Some
of these patients can be persuaded to use one crutch. The
crutch indicates the presence of a physical problem rather
than an infirmity of aging.

Exercise can be very beneficial for arthritic patients.
Increased activity has both positive and negative influ-
ences on the course of arthritic diseases. It causes carti-
lage wear, but it also keeps muscles and bones strong.
With respect to the lower extremities, the best exercises
are those that minimize the effects of weightbearing on
the joints while promoting muscle strengthening. Swim-
ming, riding a stationary bicycle, and doing low-impact
exercises arc generally beneficial in moderation, and they
give the patient a feeling of well-being that counteracts
some of the chronic pain. Walking, if it is not painful, is
also very beneficial. It is a well-known phenomenon that
patients with complete loss of cartilage from their joints
have less pain if the bone in their joints is very hard,
“eburnated,” bone with few cysts. It is possible that the
nerves in the bone are better protected by the hard bone.
These people often have very little inflammation, pre-
sumably because there is less wear debris from the harder

bone. They are generally very active people and they
appear to be able to tolerate their disease much longer
before requiring surgery.

Any exercise that causes joint pain, either at the time
of the activity or later, is probably not beneficial. Range
of motion exercises in moderation are generally good,
but it should be kept in mind that joint contractures in
osteoarthritis frequently develop because the muscles
have restricted movements that would otherwise be
painful. Overcoming that restriction can cause the joint
to become more painful.

Braces are generally of little help in lower extremity
osteoarthritis. A plastic ankle–foot orthosis that limits
ankle motion is sometimes helpful in severe ankle
osteoarthritis. Osteoarthritic knee joints tend to collapse
toward the most involved side of the knee, so that even-
tually all the weight is carried by that side. The opposite
side of the knee often remains relatively free of arthritis.
For a brace to be effective, it would have to apply a great
deal of pressure to transfer the weight to the unaffected
side; this would be uncomfortable and would rapidly
cause skin problems. Small braces around the knee 
can sometimes be helpful if there is gross instability,
but they cannot take the weight off the diseased side of
the joint. Many patients get comfort from elastic knee
sleeves. Tactile sensations from the sleeve may compete
with pain sensations. The sleeves may also enhance pro-
prioception. Braces are of no value in hip arthritis and
are generally not useful for upper extremity arthritis.

Medications

Nonsteroidal anti-inflammatory drugs (NSAIDs) can
cause dramatic relief of the symptoms of osteoarthritis,
but there is little evidence that they slow the progression
of the disease, and they may hasten it by allowing the
patients to increase their activity levels to the point of
causing increased cartilage degeneration. NSAIDs are
generally effective in reducing joint inflammation and
they have an analgesic effect similar to acetaminophen,
but they have no effect upon the frictional pain of bones
rubbing together, other than the analgesic effect. Patients
frequently report that the drugs lose their effect after
about 3 weeks. When one questions them closer, it
becomes obvious that they are adjusting their activity by
their level of pain and that the NSAIDs have made them
more active at the expense of maintaining the same level
of pain. It is often necessary to have patients go off the
medications, temporarily, so that they can appreciate the
benefit they receive from them.

NSAIDs have serious potential side effects including
ulcers, gastrointestinal bleeding, renal and liver toxicity,
and excessive bleeding secondary to platelet abnormali-
ties. The cyclooxygenase 2 inhibitors have fewer side
effects.4 These drugs should be considered for patients
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who do not tolerate other NSAIDS, but they are not
more clinically effective than other NSAIDS. In the
absence of signs of inflammation, NSAIDs should only
be employed if they substantially improve the patient’s
symptoms. Even severely osteoarthritic joints may have
only bone pain. Patients often find that one specific
NSAID gives them more symptomatic improvement than
others they have tried. If one drug is not effective, others
should be tried. Alternative oral medications include
acetaminophen if the joints are not inflamed.5 Glu-
cosamine/chondroitin (1500mg/1200mg per day) often
can relieve arthritic symptoms as effectively as NSAIDs
with fewer side effects,6 but the medication must be taken
for several weeks to obtain relief.

Patients frequently show dramatic relief from a corti-
costeroid injection.7 Cortisone effectively treats inflam-
mation, but it also has the capacity to inhibit cartilage
repair by slowing the metabolism of chondrocytes.
Multiple injections at short intervals can damage carti-
lage. Crystalline corticosteroids that dissolve over several
months are probably the most benign. The number of
injections into any one joint should be limited unless the
joint has degenerated to the point that the only alterna-
tive is total joint arthroplasty. Viscosupplementation with
intra-articular hyaluronic acid injection can also be effec-
tive in eliminating arthritic symptoms.8 Hyaluronic acid
is not as universally effective as corticosteroids, but the
effects of one hyaluronic acid injection can last up to 6
months.

Surgery for Osteoarthritis

Current surgical methods cannot restore damaged carti-
lage or recreate the original anatomy of the joint. Surgery
is performed for four reasons: to debride areas of symp-
tomatic cartilage, to redirect the loadbearing to a rela-
tively unaffected part of the joint, to fuse the joint, and
to “replace the joint” by attaching artificial surfaces to the
ends of the bones comprising the joint.

Arthroscopic Joint Debridement

Flaps of undermined cartilage and frayed cartilage can
cause pain and muscle spasm if they become caught in
the joint; this is particularly evident in knee arthritis, but
can also be present in ankle, hip, and shoulder arthritis.
The range of motion of the joint may be limited by reflex
muscle spasm or by entrapped cartilage material within
the joint. Entrapped meniscal tears are also seen in the
older population. Material caught within a joint can cause
rapid destruction of the cartilage on both sides of the
joint by a process called “three-body wear” that is similar
to that seen when a piece of sand is caught in a metal
bearing. The treatment for this condition is to remove the
symptomatic cartilage by arthroscopy.

Arthroscopic debridement9 is most effective in early
osteoarthritis when the symptoms appear to be much
greater than would be predicted by the roentgenographs.
The symptoms can be chronic effusions despite NSAIDs
or they can be a sudden decrease in range of motion of
the joint with pain on attempting to manually increase
the motion. Arthroscopic debridement is usually of little
benefit in severe osteoarthritis even if a meniscal tear is
present. Severely arthritic joints may temporarily benefit
from irrigation of the joint, but the effect is usually short
lived and in most cases is not justified.10

Knee and ankle arthroscopy can usually be performed
as an outpatient procedure using only local anesthetic.
The risks of complications are small. The possibility of
infection is so small that many orthopedists do not use
prophylactic antibiotics. The relatively benign effects of
arthroscopy make it tempting to expand the indications
for its use. This temptation should be resisted because
“exploratory arthroscopies” often are not beneficial.
Arthroscopy should not be performed for osteoarthritis
unless the physical examination and roentgenographs
indicate a specific condition, such as a meniscal tear, that
is known to benefit from arthroscopic surgery. A preop-
erative MRI may be needed to have better understand-
ing of the condition of the joint. If there is a question
concerning the cause of the arthritis, arthroscopy is a safe
way to obtain synovial biopsies for diagnosis.

Realignment Osteotomies

In the early stages of osteoarthritis of the hip and knee,
the weightbearing areas of the joint are primarily af-
fected. Osteotomies11 have been used to redirect body
weight to areas of cartilage that have remained relatively
intact. Hip osteotomies are rarely performed in the
United States because their results are unpredictable, but
they continue to be popular in Europe. Knee osteotomies
continue to be universally popular, but the effective use
of NSAIDs and injections often reduces joint symptoms
to the point that surgery is not considered until the joint
has degenerated beyond the point that osteotomy would
be beneficial. Mild to moderate osteoarthritis of the knee
generally affects only the medial or lateral compartments.
Knee osteotomy consists of removing a wedge of 
bone from above or below the knee such that the direc-
tion of weightbearing is oriented to the unaffected
compartment.

The advantage of osteotomy over total joint replace-
ment is that it does not involve placement of artificial
materials within the joint that might wear out or become
loose. However, patients with knee osteotomies fre-
quently have return of their symptoms within 5 to 10
years, and some never experience significant relief of
pain. In addition, the recovery time following an
osteotomy is much longer than for a routine total joint



replacement because bone healing is required. Osteoto-
mies should be considered for relatively young patients
for whom it is likely that a total joint arthroplasty will 
fail within the patient’s lifetime. Older people who con-
tinue to participate in high-impact activities, such as
running, should also consider osteotomies as opposed to
total joints. Patients over 70 years of age who are not par-
ticipating in high-impact activities would probably have
better results from a total knee arthroplasty.

Joint Fusion

Joint fusion means to remove the joint and hold the
bones on either side of the joint together so that they heal
to form one longer bone. Joint fusion has always been the
most effective way to permanently eliminate the pain of
osteoarthritis. In addition, joint fusion is often preferred
for manual laborers because it maintains the strength 
of the extremity better than arthroplasty and it is not as
likely to require future surgery. Fusion is the only possi-
ble surgical treatment for many of the small joints of the
body that become arthritic, including ankles.

Patients are frequently unhappy with fusions. Pro-
longed postoperative periods of immobilization in a cast
are often necessary to obtain a solid fusion, and reoper-
ation may be necessary if the fusion is not successful. In
addition, fusion of a large joint such as the hip and knee
changes the normal walking pattern, makes it difficult to
sit in a chair, and puts additional stress on other joints.
Fusions of the hip and knee are generally reserved for
young patients with monoarticular disease. Fusions are
contraindicated in the lower extremity if more than one
joint is arthritic, even if the second joint is only mildly
arthritic, because the additional stress can cause rapid
degeneration of the second joint. In the geriatric popula-
tion, the most common indication for a knee fusion is 
a chronic knee infection from a failed total knee
arthroplasty.

Total Joint Arthroplasty

Total joint arthroplasties12 are procedures that replace
the articular surfaces of joints with one or more artificial
substances including metal, high-density polyethylene,
and ceramic. In most cases, only a small amount of bone
is removed to install the joint. Ligaments, joint capsule,
and muscles continue to hold the two sides of the joint
together. Patients frequently think that a joint arthro-
plasty involves replacement of a large segment of the
extremity and are relieved to find how little bone is
actually replaced. Hips and knees are the joints most fre-
quently replaced. Less frequently replaced joints include
finger and toe joints, ankles, shoulders, wrists, and elbows.

Arthroplasties of the hip and knee should not be
considered unless the joint is irreversibly damaged, with
areas of full-thickness loss of cartilage, and the patient’s

walking capacity is limited to only a few blocks in spite
of intensive medical treatment. Roentgenographic indi-
cations of the severity of the disease plays little role in
the decision to have an arthroplasty except to indicate
that the arthritic condition is irreversible because areas
of the joint have completely lost their cartilage. Many
patients have severe roentgenographic changes with 
only mild symptoms. Delaying surgery until symptoms
become worse rarely makes the surgery more compli-
cated. The best considerations for surgery are the amount
of suffering and the degree to which the patients have
had to change their lifestyles because of the arthritis.

As with all elective surgeries, the final decision as to
whether to have an arthroplasty must be made by an
informed patient. The potential benefits of arthroplasty
have to be weighed against the risks of surgery. The most
common severe complications include infections, pul-
monary embolus, cardiac problems, and revision due to
mechanical problems such as loosening and malalign-
ment.13,14 Current hip and knee arthroplasties can be
expected to last on average 10 to 15 years. If the patient
is active in sports or high-impact physical training, where
both feet are off the ground at the same time, alternatives
such as fusion or osteotomy must be considered. Arthro-
plasties are not capable of returning people to high-
impact sports and rarely do they make the joint feel
completely normal. Patients who can barely function
before surgery are usually extremely pleased with their
arthroplasty, but those who have an arthroplasty because
of mild pain are often unhappy.

Before considering hip or knee arthroplasty, it is nec-
essary to assess all the joints of both lower extremities.
Pain from hip arthritis often radiates to the knee. If the
ipsilateral hip and knee are both arthritic, sequential
intracapsular injections of procaine may be necessary to
determine the source of the pain. Osteoarthritis that is
well controlled with anti-inflammatory drugs usually
hurts only with activity. Pain in a particular joint is often
directly related to the amount of activity. An arthritic
right knee may not hurt until a patient has walked more
than a block. If the left hip hurts after half a block of
walking, the patient may not realize that his right knee 
is severely arthritic until after the left hip has been
replaced. Patients become angry and depressed when
they realize that they have undergone a major operation
with only slight improvement in their ambulatory capac-
ity. This situation is particularly true for patients with
rheumatoid arthritis because of the frequent occurrence
of arthritis in the joints of the foot and ankle. When a
person has extensive arthritic damage in many joints,
several arthroplasties as well as other procedures may be
necessary to significantly improve the patient’s function.
Careful preoperative planning and absolute candidness
with the patient are very important for a successful
outcome.
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Operations for hip and knee replacement usually take
from 2 to 4h. The patients are usually out of bed the next
day and ambulating in physical therapy on the second
postoperative day. The length of stay in the hospital is
usually 4 days. Patients are discharged when their wounds
are healing well and they can walk independently 
with crutches or a walker. At home, they do muscle-
strengthening exercises and range of motion exercises
daily. They continue on protective weightbearing for 1 to
2 months. If a patient has two severely arthritic joints, it
is often beneficial to replace both joints during the same
hospitalization to reduce the total length of disability and
maximize the benefits of postoperative physical therapy.
Simultaneous replacement of ipsilateral hips and knees is
not recommended because of the high incidence of pe-
roneal nerve problems.

In most cases, two to four units of blood are required
for hip replacement and two for knee replacement. Much
of the blood loss occurs because patients must receive
prophylaxis for deep vein thrombosis before surgery to
prevent pulmonary embolism. When medically possible,
the patients should be asked to donate their own blood
for the operation.

Prophylactic antibiotics are used to reduce the possibil-
ity of infection. The antibiotic coverage should include
Staphylococcus aureus and Staphylococcus epidermidis. In
uncomplicated cases, the infection rate is less than 2%.13

Deep wound infections may require removal of the pros-
thesis. Reimplantation is often possible when the infection
is under control. If the infective organism is sensitive to
oral antibiotics, older patients are often treated with an
irrigation and debridement followed by chronic oral sup-
pression with the prosthesis intact. Patients also need pro-
phylaxis to prevent deep vein thrombosis after surgery.15

Most of the newer designs of hip and knee arthroplas-
ties have a coating of porous metal on the side of the
prosthesis that faces the bone. The coating is designed to
take advantage of the fact that healing bone will grow
into porous materials. Loosening of cemented prostheses
often occurs at the cement–bone interface with fracture
of the cement. A direct bond between the bone and pros-
thesis eliminates the need for bone cement (methyl-
methacrylate). Presently, most of the advantages of using
cementless prostheses remain theoretical; they have not
been implanted long enough to determine if they will last
longer than cemented prostheses. If the patient’s bones
are severely osteoporotic, cement should be used if the
replacement is absolutely necessary.

Degenerative Arthritis of the Spine

Degenerative arthritis of the spine is a common problem
in older people. Both the intervertebral disks and the
posterior facet joints are generally involved. There may

be a history of trauma, sports injuries, or occupations that
have stressed the neck and back, but many people have
no known cause. Intervertebral disk material tends to
desiccate and fragment with age. The annulus fibrosus
may weaken, allowing disk material to protrude into the
spinal canal or laterally into the neural foramina. The
arthritic posterior facet joints can develop osteophytes so
large that they significantly narrow the foramina.

Pain may be from the arthritic joints or it may be
caused by neural impingement. In addition, pain within
the spine usually causes reflex spasm of paravertebral
muscles, which can also become painful from overwork.
Patients with vertebral osteoarthritis tend to restrict their
motion to relieve the pain. At first, the loss of disk mate-
rial may cause painful joint instability. Later, the liga-
ments tighten with relief of pain, and the joints become
nearly fused. Patients with generalized ligament laxity
and joint hypermobility tend to have much more back
pain because they cannot stabilize their joints to prevent
the pain.

Nearly everyone over the age of 60 years has
roentgenographic evidence of spinal osteoarthritis.
Because of the tendency for ligament tightening to
reduce the symptoms of arthritis, there is no correlation
between the degree of symptoms and the severity of the
arthritis as judged by roentgenographs.16 Indeed, the
worst appearing spines are frequently asymptomatic.
Because there are many different causes of back pain,
arthritis should be considered as a cause of pain only
after other common causes have been ruled out.

Pain from arthritis alone, without nerve compression,
can radiate into the shoulder and arm from the neck and
into the buttock and thigh from the lumbar spine. The
presence or absence of numbness, paresthesias, and spe-
cific muscle weakness is very important to differentiate
nerve impingement from arthritic pain. Any of these
symptoms would suggest nerve root compression. Further
workup for nerve root compression can include elec-
tromyographic studies to determine which nerve roots are
involved and myelographic studies and magnetic reso-
nance imaging to determine the site of compression.

In the neck, the initial treatment of an acute episode
of either nerve root compression or arthritis is immobi-
lization with a soft collar. Analgesics and NSAIDS are
also helpful. Intermittent cervical traction that can be
used in the home can often give dramatic relief of symp-
toms. Patients with nerve root compression who have
persistent symptoms in spite of conservative treatment
may require excision of the disk and fusion of the
involved vertebrae. Arthritic pain without nerve root
involvement usually responds to conservative treatment.
Severe unremitting pain can be treated by diskectomy
and fusion if it is localized to one level. Fusion of multi-
ple levels is usually unwise because it increases the
demand for motion at the remaining levels.



For the lumbar spine, analgesics and anti-inflammatory
drugs have been used effectively for acute episodes of
both arthritis and radiculopathy secondary to a herniated
disk. Treatment beyond medication comes from an
understanding of the forces acting upon the vertebrae.
The lumbar spine is arched forward (lordotic) to allow
upright ambulation. Weight that has been borne prima-
rily through the vertebral bodies in the cervical and tho-
racic spine is transferred to the facet joints in the lower
lumbar spine because of the arch. With good abdominal
muscle tone, approximately half the weight of the upper
torso is transmitted through the abdomen to the pelvis by
hydrolic pressure. With poor abdominal muscle tone, all
the weight is transmitted through the spine. Abdominal
muscles relax during sitting. Pressures on the spine are
therefore greater while sitting than with lying, standing,
or walking.

All obese patients with chronic low back pain would
benefit from weight reduction to relieve the pressure on
the disks and facet joints. Bed rest is frequently advised
for patients with disk disease. It has no proven value in
treating lumbar arthritis. Bed rest makes all the muscles
of the body weak, including the back muscles, which are
then less able to stabilize a painful arthritic spine. If
patients have acute lumbar arthritis primarily in the area
of the vertebrae and disks, a combination of lying with
frequent walking and little or no sitting is probably best.
Patients with lumbar arthritis primarily in the area of the
posterior facet joints have greater pain with standing than
with sitting because greater weight is transmitted across
the facet joints when the spine is lordotic. They should 
be allowed to sit. After the arthritic pain has abated, it is
important to start an exercise program that strengthens
both back and abdominal muscles.

Lumbosacral braces function by increasing intra-
abdominal pressure, thus taking the weight off the spine.
If the brace is tight, there is some effect even during
sitting. The braces also reduce the lumbar lordosis during
standing and immobilize the spine to the extent that
muscles in spasm may relax. Braces should not be worn
constantly because they cause rapid atrophy of back and
abdominal muscles. In general, older people do not tol-
erate lumbosacral braces unless they are accustomed to
wearing girdles.

Patients with painful herniated disks that have not
responded to conservative therapy may require surgical
diskectomy. In cases where nerve roots are compressed
by osteophytes of facet joints, resection of the osteo-
phytes with decompression of the nerve roots may be
necessary. There is no effective surgery for painful
osteoarthritis of the lumbar spine not associated with
nerve compression. Lumbar fusions, which have been
performed in the past for osteoarthritis, are now indi-
cated only in situations where pain is caused by instabil-
ity of the joints.

Cervical Spondylotic Myelopathy

In both the cervical and lumbar regions, degenerative
arthritis of the spine can cause narrowing of the spinal
canal. Cervical myelopathy17 is the result of bony or soft
tissue compression of the spinal cord in the neck that fre-
quently appears in the fifth and sixth decades. Although
the signs and symptoms may vary greatly, the sign most
frequently found is spasticity of the extremities followed
by weakness. Pain is present in less than half of patients.
Numbness and painful paresthesias can also be present,
as well as fasciculations and sphincter disturbances. Clin-
ical symptoms vary with the part of the cord that is com-
pressed. Patient symptoms can be so vague that their
etiology is easily missed if the possibility of myelopathy
is not constantly kept in mind. Electromyographic studies
are helpful to document the degree of nerve involvement.
Magnetic resonance imaging usually can demonstrate the
site of compression.

Nonoperative treatment includes use of cervical
orthotics, NSAIDs, and isometric neck muscle strength-
ening. Traction and manipulation of the neck are con-
traindicated because they may cause further compromise
of the spinal cord.

Cervical myelopathy tends to progress to severe dis-
ability if left untreated. Surgical decompression of the
spinal cord should be considered if progression of the
neurologic deficit is observed, or symptoms that have
been present for more than 6 months do not improve
with conservative treatment or the MRI demonstrates
either severe compression of the cord or changes within
the substance of the cord.

Lumbar Spinal Stenosis

In the lumbar region, bone hypertrophy from osteoarthri-
tis often narrows both the spinal canal and neural foram-
ina. This condition is called spinal stenosis. Although
arthritis of the lumbar spine is frequently seen in the fifth
and sixth decade, symptoms of spinal stenosis usually
appear in the seventh decade. The first symptoms are
vague leg pains, paresthesias and dysesthesias brought on
by walking or standing. Patients experience symptoms
similar to vascular claudication. After walking a certain
distance they find that they have to stop because of
increasing leg pain and weakness that abates rapidly if
they sit or stand leaning forward. In severe cases, patients
walk bent forward at the waist. By bending forward, they
are straightening the lordosis in their lumbar spine so that
their spinal canal has a maximal diameter. Neurologic
deficits are present at rest only in severely affected
patients.18

The diagnosis of spinal stenosis is made by MRI 
scan. Most patients with intermittent symptoms respond
to rest, anti-inflammatory medications, and back and
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abdominal strengthening exercises. Severely affected
patients may require laminectomy and decompression of
neural foramina with approximately an 85% chance of 
a good result,19 although stenosis can recur at different
lumbar levels.

Pyogenic Osteomyelitis

Bacterial infections in bone can be extremely difficult to
eradicate if the circulation to the bone is impaired. Cir-
culation may be disrupted by arterial insufficiency, such
as in arterial occlusive disease, by fracture of the bone, or
by abscesses caused by the infection itself. Without ade-
quate circulation, antibiotics cannot reach the bacteria.
The infection cannot be eliminated unless either circula-
tion is reestablished or the infected bone is removed.20

Bacteria reach bone by one of three pathways:
hematogenous seeding, direct inoculation, or contiguous
spread from a nearby soft tissue infection.

Hematogenous Infection

Hematogenous seeding of the bone by a transient bac-
teremia is frequently caused by an infection elsewhere 
in the body, such as pneumonia, cutaneous infection, or
urinary tract infection. Bacteremias can also occur during
dental and urologic procedures.

Vertebral Osteomyelitis

Vertebral osteomyelitis is the most common type of
hematogenous osteomyelitis in adults. Vertebral bodies
may be predisposed to hematogenous seeding of bacte-
ria because their marrow is actively producing blood
components. The sinusoidal system of the marrow
reduces the blood flow greatly and may allow bacteria to
move into the tissue. In addition, urologic infections and
other pelvic infections can easily spread through Batson’s
plexus, which is a system of communicating veins that
connect the pelvic venous plexus with the venous plexus
of the spine.

For many patients, the source of the organism cannot
be found. A large majority of the patients have Staphy-
lococcus aureus infections. Any vertebra can be involved,
but the lower thoracic and lumbar vertebrae have the
greatest incidence. All patients have symptoms of back
pain that may have been present for as long as several
years. A small percentage have symptoms of septicemia
such as fevers, night sweats, elevated leukocyte counts,
and positive blood cultures. Paraparesis due to neural
compression may be present. Surgery is indicated for ver-
tebral osteomyelitis if the spine is unstable, if a large soft
tissue abscess is present, or if the infection has not
responded to antibiotic therapy.

Direct Inoculation

Infection from direct inoculation of bacteria commonly
results from bites and puncture wounds in hands and 
feet. In older patients. surgery involving bones is also a
common cause. The presence of metallic implants or dead
bone in the area of the infection can make eradication
difficult. Prevention is definitely the best way to treat
orthopedic infections. Surgeries should be performed
with scrupulous asceptic technique and minimal dissec-
tion. Prophylactic antibiotics should be used for all major
operations involving implantation of prosthetic materials.

Contiguous Spread of a Soft Tissue Infection

Contiguous spread of soft tissue infection occurs most
frequently in areas of poor blood supply, such as decubi-
tus ulcers and ischemia of the lower extremities.
Treatment must first be directed toward increasing blood
flow to the involved area, which may require arterial
bypass procedures or the use of vascularized muscular
flaps. Necrotic bone must be completely removed, and
intensive soft tissue wound care must be instituted. If
amputation is required, it should be performed at a level
that is known to have sufficent blood flow to allow
healing.

Fractures

Hip Fractures

Fracture of the hip is a frequent occurrence in elderly
people and is one the few orthopedic conditions in aged
people that is associated with significant mortality.
Mortality rates for older patients in the first year follow-
ing hip fracture have been found to be 14% to 36%.21

Patients seldom die as a direct result of hip fractures, but
hip fractures generally occur in debilitated people. The
mortality rate increases in patients with poorly controlled
systemic diseases, multiple comorbidities, and dementia.22

Elderly people tend to think of hip fractures as occurring
very close to the end of life because they remember
friends and relatives who died shortly after fracturing
their hips. If a patient’s prognosis for recovery is good, it
should be discussed with them because they may hold
dark thoughts about their future that would delay recov-
ery and rehabilitation.

Hip fractures are generally the result of trivial trauma.
Patients often feel their hips break before they fall.
Bedridden patients frequently sustain hip fractures
falling out of bed. Inactive elderly patients develop disuse
osteoporosis, which, superimposed upon senile osteo-
porosis, can cause extreme softening of the bone. In addi-
tion, poor dietary habits or malabsorption can cause
osteomalacia with further softening.



Immediate medical evaluation of patients with hip
fractures is very important. Hip fractures can cause rapid
loss of several units of blood into the thigh, which can
lead to hypotension and possible cardiac ischemia. In
addition, patients may have fallen as the result of
hypotensive events from cardiac arrthymias. By the time
they arrive at the hospital, they may no longer be
hypotensive, but they should still be evaluated for the
possibility that they might have sustained myocardial
damage immediately after the fracture.

People who sustain hip fractures usually require
surgery to stabilize the fracture and allow early ambula-
tion. Some types of hip fractures have almost no chance
of healing without surgery whereas other types would
heal but only after weeks or months of bed rest. The
potential morbidity and mortality of bed rest in elderly,
debilitated patients is usually greater than the risks of
surgery, but bed rest may be the only option for severely
ill patients. Each patient must be evaluated with both
possibilities in mind.

Hip fractures occur primarily in two areas of the prox-
imal femur, the intratrochanteric region and the femoral
neck. Fractures in the intratrochanteric area have a high
chance of healing because the fractures have a broad
cross-sectional area with good blood supply from both
sides. However, if surgery is not performed, several weeks
of bed rest are required and the fractures tend to heal in
shortened, externally rotated positions. Femoral neck
fractures occur between the trochanters and the femoral
head. The blood supply to the femoral head comes from
the trochanteric region through the femoral neck and
vessels surrounding the femoral neck. Displaced femoral
neck fractures often totally disrupt the blood supply to
the femoral head. If the blood supply is disrupted, the
femoral head will become necrotic even if the fracture is
surgically stabilized. For these fractures, the femoral head
is usually replaced by a prosthesis called a hemiarthro-
plasty, although in younger patients a trial of internal fix-
ation may be indicated if there is a chance that the blood
supply is still intact. If the ends of the fracture have not
displaced, the blood supply is usually intact and the frac-
ture can be successfully treated with screws to hold the
fracture in place during healing. Very active people with
displaced femoral neck fractures should probably have
total hip replacements rather than hemiarthroplasties
because hemiarthroplasties can be painful in active
people.23 In general, if a patient is community dwelling,
ambulatory, and in good health, a total hip replacement
should be performed.

Patients occasionally have impacted femoral neck
fractures where one side of the fracture becomes stably
impacted into the bone of the other side. Patients with
these fractures frequently can walk with minimal pain.
Sometimes the fractures come apart later, necessitating
surgery. If the fracture has impacted in a good position

and is relatively painless, it can be treated with protected
weightbearing with crutches or a walker.

The goal of surgery for fractured hips is stabilization of
the bones of the fracture to the point that the patient can
be rapidly mobilized after surgery. Patients are usually
allowed to sit up the day after surgery. Physical therapy
for ambulation with protected weightbearing is started 
as soon as medically possible, which is usually the second
day after surgery. Prophylaxis to prevent deep vein
thrombosis should continue throughout the recovery
period.

The possibility of a fractured hip is frequently one of
the greatest fears of elderly people who live alone. They
have all heard stories of people who have broken their
hips and languished for days on the floor of their home
unable to get to the telephone. Establishing a system in
which they are contacted every day can be very reassur-
ing. Many elderly people carry portable telephones with
them while in their home. A home exercise program to
strengthen their lower extremities will help prevent falls
and alleviate fears of falling.

Vertebral Compression Fractures

Vertebral compression fractures24 are a major cause of
back pain in osteoporotic patients. These fractures are
frequently undiagnosed or misdiagnosed as arthritic pain.
However, the pain tends to be much more acute and is
usually in the middle and upper regions of the back.
Some patients give a history of apparently trivial trauma
whereas others merely note gradually increasing back
pain. The pain can be severe and often radiates in the
direction of the dermatome at that level. It is exacerbated
by sitting, standing, and mild percussion of the spine at
the level of the fracture.

The diagnosis is made with a lateral roentgenograph of
the thoracolumbar spine. The silhouettes of the vertebral
bodies are normally rectangular. Compression fractures
usually cause wedging of the vertebra with loss of ante-
rior height compared to posterior height. In mild cases
where the loss of height is minimal, one may see only an
increased density of the bone where the collapse has
occurred below the endplate of the vertebra. Sometimes,
instead of wedging, disk material protrudes through a
fracture in the endplate of the vertebra, creating a cystic
area within the vertebra called a Schmorl’s node.

It is difficult to roentgenographically determine the age
of a compression fracture. Previous roentgenographs,
if they exist, are often the only way to determine if a
fracture is new, because previous compression fractures
may have gone undiagnosed and bone scans often show
increased activity in the area of a fracture for many years.
Mild compression fractures and Schmorl’s nodes are fre-
quently missed on the original roentgenographs. Patients
with clinical indications of a compression fracture should
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be treated with the presumptive diagnosis if other causes
of the pain have been ruled out.

If there is a history of severe trauma or clinical evi-
dence of a neurologic deficit, computerized tomography
or magnetic resonance imaging (MRI) of the spine
should be performed to determine if loss of the integrity
of the posterior elements of the spine has led to pressure
on neural structures. Similar procedures should be per-
formed if there is a significant possibility that the collapse
may be due to the presence of tumor.

Osteoporotic compression fractures almost invariably
heal because the collapse increases the amount of bone
in the area of the fracture. Treatment of the patient is
directed toward providing symptomatic relief and pre-
venting possible complications. Originally, the pain may
be severe. Patients should be treated with rest in a firm
bed until the initial severe pain has abated, which usually
takes 3 to 5 days, although some relatively unstable
fractures can be painful for as long as 2 months. Strong
analgesics may be necessary at first. Patients may have a
transient ileus secondary to pain and retroperitoneal
hemorrhage. They should not eat if there is abdominal
distension or if they are not hungry. Reintroduction of
food should be started with a liquid diet. Routine pre-
cautions for bedridden patients to prevent thromboem-
bolic disease should be taken. When the patients can sit
comfortably, physical therapy for progressive ambulation
should be started with a walker or crutches to reduce the
weight that is transmitted through the spine.

Soft Tissue Injuries

Chronic soft tissue injuries, also called tendinitis or soft
tissue rheumatism, are a common cause of chronic pain
in elderly people (Fig. 44.1). There is a tendency for all
musculoskeletal tissues to atrophy with age. This atrophy
is most apparent with the skin, which slowly becomes
thinner and more transparent, and the bones, which show
thinning and osteopenia on x-ray, but similar phenomena
occur with muscles, tendons, ligaments, and other soft
tissues that cannot be as readily assessed. The natural
tendency for people to gain weight as they grow older
puts increased demands upon weakened tissues. Minor
injuries in elderly people heal slowly and have a greater
tendency not to heal if there are continued stresses.

Tendons, ligaments, and other tissues that provide
tensile strength have very well organized collagen
bundles for maximum strength. Chronic stresses on these
structures cause fatigue disruption of the collagen that 
is replaced by relatively weak, poorly organized scar
tissue.26 With rest the patient’s symptoms often com-
pletely abate but later return after episodes of activity
that would not have caused injury to the original tissue
but is sufficient to cause injury to the scarred tissue. The
result is permanent tissue weakness, frequently accom-
panied by chronic pain. It is not unusual for a patient to
present with a several-year history of intermittent pain 
in a specific soft tissue structure. They know what makes
it worse and what makes it better, and they are not

Figure 44.1. Rotator cuff and associated struc-
tures commonly involved in pain syndromes.



surprised to hear that the pain may never completely
disappear.

Commonly affected areas in the upper extremity
include the biceps tendon and rotator cuff of the shoulder,
the origin of the finger and wrist extensors (tennis elbow),
and extensor policis longus and abductor policis brevis
tendons (de Quervain’s). In the back, the fascial attach-
ment of the erector spinae muscles and the interspinous
ligaments are common sites of soft tissue injuries. In the
lower extremity, the most commonly affected areas in
older people are tendons of gluteus medius at the greater
trochanter, the pes anserine (conjoint tendon of the
sartorius, gracilis, and semitendinosus) on the medial side
of the knee, and the insertion of the plantar fascia of the
foot onto the calcaneus (heel spur). In each case, there is
an element of overuse. Tendinitis around the hip and knee
is frequently associated with intra-articular pathology.
Presumably, the tendon damage is caused by increased
use of the muscles that protect the knee joints; this is
particularly true of the pes anserine, which almost always
becomes painful from either a degenerative meniscus tear
or osteoarthritis in the medial compartment of the knee.27

These same conditions cause can cause gluteus medius
tendonitis because the gluteus medius stabilized the
medial compartment of the knee by abducting the thigh
when the knee is planted on the ground.

The subjective nature of the symptoms of chronic soft
tissue injuries creates multiple problems for physicians
trying to treat the diseases. Roentgenographs and labo-
ratory studies are usually not helpful except to rule out
other conditions. The patient is often unable to localize
the pain that tends to radiate distally away from its
source. The tenderness associated with soft tissue injuries,
however, can be well localized to the injured tissue. The
diagnosis is made by a physical examination that requires
the patient to describe the area of tenderness and the
physician to identify the area with regard to underlying
anatomic structures.

Treatment of Tendinitis/Bursitis Syndromes

Throughout the body, treatment of tendonitis/bursitis
syndromes is similar. It should be kept in mind that these
syndromes are primarily caused by overuse of specific
muscle groups. The patient history should be carefully
examined to determine if they are engaging in activities
that might have led to excessive stress of the injured
tissues. Obesity is a common contributing cause of lower
extremity tendinitis. It may be difficult or impossible to
obtain symptomatic relief without weight loss.

Exercise

Patients frequently want to know what exercises might
help their tendinitis. Because tendinitis can appear after

excessive exercise, it is important to limit exercises that
focus on painful muscle groups. Rest, on the other hand,
gives rapid relief of symptoms, but also leads to tissue
atrophy that renders the tendons more susceptible to
future injury when activity is resumed. Gentle muscle-
strengthening exercises are probably beneficial. Mild
stretching exercises are also important to prevent stiff-
ness and contractures that might render the muscles more
susceptible to future injuries. In general, any exercise that
does not cause increased pain in the affected tendons is
probably beneficial.

NSAIDs

A short trial of oral anti-inflammatory medications may
be of benefit. In view of the potential complications,
prolonged use of these drugs is probably not warranted
except in cases of severe, chronic tendinitis, which have a
good response to NSAIDs.

Corticosteroid Injection

There is an acute form of tendinitis that may actually 
be a different disease in which the patient experiences
sharp, incapacitating pain and tenderness without a prior
history of pain in the area. Injection of corticosteroids
into the affected area frequently provides permanent
relief. This acute form is probably an inflammatory con-
dition with little or no damage to the collagen fibers of
the tissue. Patients tend to think that all forms of soft
tissue pain syndromes can be cured with corticosteroid
injections because they know people who have had a
good response to the acute form of the disease. Cortisone
injections inhibit tissue repair. Repeated injections into
chronically weakened tissues are probably detrimental.
True bursitis, which is inflammation of a bursa at a bony
prominence, is much rarer than tendinitis and can often
be cured with cortisone injections.

Palliative Treatments

There are a host of treatments that provide at least tem-
porary relief of the symptoms of soft tissue injuries. These
measures include heating pads, liniments, transcutaneous
neural stimulation (TENS), acupuncture, aquatic exercis-
ing, and ultrasound therapy. These methods are particu-
larly effective if the tendinitis is caused by pain-induced
muscle spasms. The treatments relax the muscles, thus
reducing the load on the tendons.

Shoulder Pain

Shoulder pain is often very difficult to diagnose because
it can have many different causes, including (a) cervical
osteoarthritis or a degenerative cervical disk radiating 
to the shoulder, (b) osteoarthritis of the shoulder or
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acromioclavicular joint, (c) tendinitis of the long head 
of the biceps tendon, (d) tears in the rotator cuff, and 
(e) impingement of soft tissue on the coracoclavicular
ligament and anterior border of the acromion (Fig.
44.2). Even carpal tunnel syndrome, which is caused by
compression of the median nerve in the carpal canal,
can cause pain radiating to the shoulder. In addition,
pain from the diaphragm and heart are often felt in the
shoulder and arm, and tumors of the periphery of the
lung can present as shoulder and arm pain (Pancoast
syndrome).

Pain from the shoulder joint and surrounding soft
tissues is usually poorly localized and is frequently most
severe along the lateral part of the arm just distal to the
insertion of the deltoid muscle. Except in cases of severe
inflammation, the pain tends to be dull in character. It is
often exacerbated by specific shoulder movements.

Primary shoulder pain rarely, if ever, radiates to the
neck. If there is a history of neck pain, numbness, pares-
thesias, or muscle atrophy in the arm, the neck should be
considered as a source of the pain. Pain from the neck 
is usually increased with movement of the neck, and 
there may be tenderness of the paravertebral muscles 
and trapezius. Significant limitation of neck motion may
also be present. Roentgenographic evidence of cervical
arthritis, alone, is insufficient to conclude that the shoul-
der pain is coming from the neck because even severe
cervical arthritis is often asymptomatic.

Osteoarthritis of the shoulder and acromioclavcular
joint is easily seen on roentgenographs. Superior dis-
placement of the head of the humerus with respect to the
glenoid indicates that the rotator cuff has a significant
tear. The area of the lung near the shoulder should always
be inspected to rule out Pancoast syndrome.

Figure 44.2. Common sites of soft tissue
pain in the geriatric population.



Rotator Cuff and Bicipital Tendinitis

Tears of the rotator cuff are frequently seen in the older
age groups.28 Patients complain of pain in the shoulder
radiating down the lateral part of the arm that is accen-
tuated by abduction or flexion of the shoulder. Combing
the hair and putting on a hat can be very painful and
sometimes impossible. When much inflammation is
present, the pain that normally is present only with move-
ment becomes constant. Normal movements of the shoul-
der during sleep can wake the patient and exacerbate
problems of insomnia frequently seen in older people.

The rotator cuff is formed from the combined tendons
of teres minor (from the lateral border of the scapula),
infraspinatus (from the dorsal scapular surface below the
spine), supraspinatus (from the dorsal scapular surface
above the spine), and subscapularus (from the ventral
scapular surface). The tendons converge to form the
rotator cuff that covers the top and sides of the humeral
head superficial to the joint capsule. Laterally, the rotator
cuff inserts into the greater tuberosity of the humerus.
The tendon of the long head of the biceps courses in the
bicipital grove of the humerus anteriorly and then into
the shoulder joint under the rotator cuff where it inserts
onto the scapula just above the glenoid rim.

Many factors appear to contribute to degeneration of
the rotator cuff. The area of the cuff near its insertion on
the greater tuberosity has a very limited blood supply,
which may at times be insufficient to sustain the cuff.29

In addition, with flexion of the shoulder the rotator cuff
tends to impinge upon the acromiom and coracoacromial
ligament, causing local abrasion and thinning. Actual
tearing of the cuff may be the result of many years of
repetitive movement. The biceps tendon can also be sim-
ilarly damaged. Tenderness of the tendon is often the first
sign of impingement. Crepitus is frequently felt over the
anterior part of the shoulder when it is put through a full
range of motion, and impingement can be demonstrated
by forcibly forward flexing the shoulder when the arm is
in neutral rotation.30

The muscles of the rotator cuff function to maintain the
head of the humerus in the glenoid during arm motion.
Tears of the rotator cuff allow the head of the humerus
to sublux superiorly during contraction of the deltoid,
which would normally cause abduction of the arm. If the
tear is large, the superior subluxation of the humeral head
can be noted on a roentgenograph of the shoulder. The
space between the bottom of the acromion and the top
of the head of the humerus is occupied by the joint
capsule and rotator cuff. If the space is greatly dimin-
ished, the cuff must be torn. Small tears of the rotator
cuff often can be demonstrated by MRI.

The treatment of shoulder impingement and rotator
cuff tears must be closely tailored to the individual.
Patients presenting with shoulder pain who have no loss

of motion should be treated with rest, NSAIDs, and
gentle range of motion and muscle-strengthening exer-
cises. In particular, strengthening of the posterior shoul-
der muscles can often pull the femoral head posteriorly
with reduction of impingement pain and crepitus.
Corticosteroid injections can be tried if NSAIDs are
ineffective. Surgical resection of the anterior acromion
and coracoacromial ligament, which can be performed
arthroscopically, should be considered for those patients
with prolonged pain that is not responsive to conserva-
tive treatment.

If the patient has recently developed limitation of
shoulder motion, an MRI should be performed to deter-
mine if the rotator cuff has a complete tear. Large tears
should be repaired if the patient’s condition permits.
Chronic asymptomatic rotator cuff tears in people 
over 70 years of age are frequently seen on chest
roentgenographs as superior subluxation of the humeral
head. Although these patients usually have limited shoul-
der abduction and flexion, the remnants of the rotator
cuff are usually so atrophic that surgical reconstruction
would be of little benefit.

Frozen Shoulder

The first symptom of frozen shoulder31 is insidious onset
of dull shoulder pain, usually with no prior history of
trauma. The pain is worse at night and with activity.
Patients often have trouble sleeping and tend to hold
their arms tightly against their sides. At first, with some
encouragement, the shoulder can be put through a full
range of motion. Later, all directions of motion become
restricted and the pain subsides so long as the shoulder
is not moved.

Frozen shoulder is a diffuse inflammation of the
rotator cuff. Frequently there is degeneration of the intra-
articular portion of the biceps tendon. Contracture of the
subscapularis tendon limits abduction and external
rotation of the shoulder. Eventually the shoulder capsule
itself becomes contracted. Arthrogram of the shoulder
shows decreased potential volume of the joint and
obliteration of the normal synovial folds and recesses
that allow motion.

Frozen shoulder tends to be a self-limiting disease with
spontaneous recovery for most patients within 2 years.
Early physical therapy probably reduces the length of
disability. Patients are often very reluctant to move the
joints. The patient should use a sling to rest the shoulder.
Gentle range of motion exercises should be performed 
in the sling to maintain motion. Pendulum exercises in
which the patient bends forward and lets his arms sway
in a circular motion like a pendulum are particularly good
because they do not require shoulder muscle activity 
and the natural feeling of the sway tends to relieve the
patient’s apprehensions about moving their arms.
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NSAIDs may help to reduce the pain and stiffness.
Occasionally, injections of corticosteroid into the sub-
acromial bursa are helpful. Gentle manipulation of the
shoulder under anesthesia may be necessary for patients
who are not responding to physical therapy. Patients 
not responding to manipulation may need arthroscopic
debridement of intrascapular adhesions.

Carpal Tunnel Syndrome

Compression of the median nerve at the wrist causes a
constellation of signs and symptoms known as carpal
tunnel syndrome.32 The median nerve transverses the
carpal canal in conjunction with the long flexor tendons
of the fingers. The volume of the carpal canal is limited
by the carpal bones dorsally, medially, and laterally, and
by the flexor retinaculum ventrally. Swelling of the syn-
ovium of the tendons increases the pressure within the
canal, which causes nerve compression.

Patients most often complain of painful burning and
paresthesias of the first four fingers that is usually most
severe at night and often causes insomnia. They report
that they have to shake their hands to relieve the tingling.
They may say that all their fingers feel numb, but exam-
ination demonstrates that numbness, if present, is con-
fined to the first three fingers and the radial side of the
fourth. The thenar muscles can be atrophic as a result of
compression of the motor branch of the median nerve.
Pain will occasionally radiate up the arm to the shoulder.

The most sensitive provocative test for carpal tunnel
syndrome is the Phalen test.33 The patient is asked to
completely flex his wrist. Within 1min, numbness and tin-
gling will be produced, or exaggerated if already present.
This test is positive in only 75% of patients. When a Tinel
sign (shocklike sensations on percussion of the median
nerve at the wrist) is present, the likelihood of carpal
tunnel syndrome is great, but absence of a Tinel sign does
not preclude the possibility of carpal tunnel syndrome.
Electromyography should be performed if the Phalen
test is negative in the presence of a high clinical suspicion
of carpal tunnel syndrome, or if surgery is being contem-
plated. Slowing of the nerve conduction velocities is seen
when compression of the median nerve is present.

Many diseases are known to cause carpal tunnel
syndrome, including all the common chronic inflam-
matory arthritides, amyloidosis, myxedema, diabetes, and
acromegaly. It is frequently seen during pregnancy. An
acute form of carpal tunnel syndrome is seen in people
who abruptly increase their wrist usage, such as when
using crutches. In a large percentage of patients, no etio-
logic factor can be found. If an etiologic factor is present,
therapy should be focused on correcting the problem if
possible.

Cock-up splints prevent wrist flexion that causes
further compression of the carpal canal. They can be

worn at night and also during the day in severe cases.
Injection of the carpal canal with corticosteroids often
dramatically relieves the symptoms. If the symptoms are
not relieved by injection or if they continue to return
after multiple injections, surgical release of the flexor
retinaculum should be considered. Atrophy of the thenar
muscles is an indication for early surgical intervention
because patients often have poor return of muscle
strength even with surgery.

Foot Problems in the Elderly

Foot problems are often a major source of concern of
elderly people. Diseases of aging that affect the muscu-
loskeletal system are frequently first seen in the foot.
Osteoarthritis is often first manifested as a bunion of 
the first metatarsal phalangeal joint. Muscle weakness
appears as loss of strength of the interosseous muscles of
the foot leading to claw toes. Arterial insufficiency often
appears first as pain in the feet. Diabetic vasculopathy
and neuropathy often become clinically significant first in
the feet.

Shoe Wear

Many of the chronic foot problems seen in older patients
are caused by inappropriate footwear. Bunions are not
seen in populations that do not wear shoes. High heels
can cause contractures of the Achilles tendon and claw
toes. Shoes with narrow toes can cause corns as well as
bunions. Shoes with hard soles can cause callosities on
the bottom of the feet. The time to start wearing appro-
priate shoes is before the foot deformities appear. After
a deformity is present, proper shoes may reduce its
effects but cannot correct it.

Fortunately, shoe companies are beginning to make
shoes that are both comfortable and acceptable in most
social settings. Shoe soles of soft material such as
polyurethane have several beneficial effects.They prevent
callosities on the bottom of the foot where the soft tissue
padding under bony prominences has been lost. Ample
arches in the shoes protect the tibialis posterior tendons.
They also reduce the amplitude of the forces transmitted
from the ground through the foot while walking (ground
reactive forces). Reduction of these forces has mitigating
effects upon hip and knee osteoarthritis and all types of
musculoskeletal low back pain. It may also prevent
osteoarthritis in the joints of the foot.

Tarsal Tunnel Syndrome

Compression of the posterior tibial nerve at the ankle
causes burning pain on the plantar aspect of the foot
known as tarsal tunnel syndrome.34 The burning is often



accompanied by tingling and numbness that is poorly
localized. In most patients it is aggravated by activity, but
it may also be severe at night. It appears to be analogous
to carpal tunnel syndrome in the hand, which is caused
by compression of the median nerve in the carpal canal.

Patients usually have a positive Tinel’s sign, which is a
feeling of electrical shocks when the injured part of the
nerve is percussed. The tarsal canal extends around 
the medial maleolus into the plantar aspect of the foot.The
Tinel’s sign may be positive anywhere within the tunnel
and is sometimes positive along the distal calf, proximal 
to the medial malleolus. The diagnosis is established by
demonstration of decreased nerve conduction velocities 
of the posterior tibial nerve or one of its branches.

Tarsal tunnel syndrome can often be treated by local
injection of steroids or NSAIDs. Occasionally, casting 
for short periods of time is beneficial. If conservative
methods fail, the tarsal tunnel can be surgically released,
but the patients should be warned that symptoms often
persist after the release.35

Hallux Valgus (Bunion)

Bunions36 are medial protuberances of the first
metatarsal phalangeal joints that appear if the first toes
deviate laterally. The joints frequently have roentgeno-
graphic signs of osteoarthritis. Pressure from shoe wear
causes the medial capsule of the joint to become thick-
ened and inflamed, and an exostosis develops on the head
of the metatarsal. Superficial nerves that course over the
top of bunions often become inflamed, causing feelings
of numbness along the medial side of the great toe. In
older people, the great toe frequently crosses above or
below the second toe, and this can lead to painful sores
or areas of maceration. Interposition of a pad between
the two toes is frequently helpful.

Although proper footwear helps prevent the appear-
ance of bunions, it cannot correct bunions after they 
have formed. Abnormal pull of the tendons around the
deformed joint with contracture of the joint capsule
prevent return of the toe to its correct position. If a
bunion is painful and disabling, surgical reconstruction
may be necessary. Bunionectomies can usually be per-
formed under local anesthesia, often without hospitaliza-
tion of the patient. If the bony deformities are mild,
removal of the exostosis and soft tissue realignment 
may be all that is necessary. More complicated bunions
require osteotomy of the metatarsal or first phalanx as
well.

A “bunionette” or “tailor’s bunion” is a prominence
along the lateral side of the forefoot resulting from lateral
protrusion of the head of the fifth metatarsal bone. At
least some prominence of the fifth metatarsal head is a
normal finding in most people. The prominence is accen-
tuated by wearing shoes with narrow toes. The fifth toe is

pushed medially, and the prominence becomes irritated
by direct pressure from the shoe. A callous forms on 
the skin over the prominence and a bursa often forms
between the skin and fifth metatarsal phalangeal joint.
In general, bunionettes can be successfully treated by
wearing shoes with wide toes and by padding over the
painful prominence.

Claw Toes

Claw toes is a common foot deformity that appears to 
be due to ineffective action of the intrinsic muscles of 
the foot. Although the leg muscles provide most of the
strength of the toes, the lumbricals and interosseous
muscles of the foot help to keep the toes elongated
during flexion by flexing the metatarsophalangeal joints
and extending the interphalangeal joints. Without the
intrinsic muscles, flexion of the toes by the leg muscles
alone causes hyperextension of the metatarsophalangeal
joints and flexion of the interphalangeal joints, which is
claw toes. Painful corns develop over the hyperflexed
proximal interphalangeal joints, and callosities develop
on the tips of the toes that are pushed into the sole of the
shoe while walking. Claw toe deformities usually involve
all the toes of the foot including the great toe. The defor-
mity of claw toes may be accentuated by wearing high-
heeled shoes or shoes that are too narrow and short at
the toe.

Conservative treatment for claw toes includes shoes
with broad toe width and soft soles to distribute the pres-
sure. In severe cases, surgery to straighten the toes may
be necessary.

Heel Spur

Pain in the heel during weightbearing is often caused by
inflammation where the plantar aponeurosis attaches to
the tuberosity of the calcaneus. As with other forms of
tendinitis, the point of attachment to bone appears to be
the weakest area and the one most likely to be chroni-
cally inflamed, presumably due to microtears. Prolonged
inflammation leads to accretion of new bone, called a
spur. Tenderness is usually found at the point where the
plantar aponeurosis attaches to the calcaneus, which
starts in the middle of the bottom of the heel and extends
medially.

The distal part of the plantar aponeurosis attaches to
the base of the proximal phalanges. Dorsiflexion of the
phalanges during normal gait accentuates the arch and
therefore shortens the foot. If the heel is everted and the
arch is relatively flat, large stresses are put upon the
aponeurosis with toe dorsiflexion. The stresses can be
relieved by wearing soft-soled shoes with good arch sup-
ports. If pain persists, many conservative approaches 
are possible including foot orthotics to keep the heel
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inverted, oral anti-inflammatory medications, and local
injection of corticosteroid.37 When pain is unremitting
despite conservative measures, surgical excision of the
spur is often beneficial.38

Diabetic Foot Problems

Foot infection is the most common infection in diabetics
that requires hospitalization.39 Almost all patients with
long-standing diabetes have peripheral neuropathies that
lead to severe arthropathies (Charcot joints) because 
the patients are unable to perceive when their joints are
being damaged. As the joints are destroyed, the bones
around the joints become deformed and often form pro-
tuberances below the skin. Foot ulcers appearing over the
protuberances inevitably become colonized with bacteria
that penetrate the foot because the vascular status of 
the foot is so poor that it is unable to form a protective
barrier against bacterial invasion. Ischemia of the foot
appears to be caused by both atherosclerotic narrowing
of large arteries and diabetic microangiopathy.

Prevention is the best approach to dealing with dia-
betic ulcers. Prominences that cause focal pressures with
weightbearing should be treated with local padding,
soft-soled shoes, and padded stockings. Pressing against
the sole of the foot with a nylon fiber can indicate which
patients have developed peripheral neuropathy to the
point that they no longer have protective sensation.40

These patients should have frequent inspections for early
skin changes.

Treatment of superficial ulcers includes padding to
take the weight off the region of the ulcer, intensive
wound care, and elevation to reduce swelling. If the
arterial blood pressure at the ankle is greater than half
the brachial artery pressure, the ulcers have an excellent
chance of healing.41 Treatment of deep infections consists
of excision of infected bone, intensive wound care, and
intravenous antibiotics.42 Deep infections can be difficult
to diagnose by physical examination alone because of the
poor circulation and neuropathy.
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45
Medical Aspects of Hip Fracture Management
R. Sean Morrison and Albert L. Siu

operative complications (e.g., delirium). In this chapter,
we focus on the medical care processes relevant to the
hip fracture patient, with the exception of fall prevention
and osteoporosis, which are covered in Chapters 66 and
44, respectively. Readers interested in the surgical man-
agement of the hip fracture patient are directed to the
article by Zuckerman and Schon.14

Diagnosis and Surgical Repair

The majority of hip fractures are easily diagnosed on the
basis of history, physical examination, and standard radio-
graphs. Ninety percent of hip fractures result from a simple
fall, and the characteristics of the fall (direction, site of
impact,and protective response),as well as certain patient
characteristics, are recognized as important factors influ-
encing the risk of fracture.13 A diagnosis of osteoporosis is
the leading factor that places patients at increased risk for
hip fracture.13 Other patient characteristics that have been
shown to be associated with hip fracture include female
sex, white race, maternal history of hip fracture, physical
inactivity, low body weight, consumption of alcohol, previ-
ous hip fracture, nursing home residence, visual impair-
ment, cognitive impairment, and psychotropic medication
use.13 Patients with hip fracture typically report hip pain on
weightbearing following a fall, and on physical exam the
involved leg is often foreshortened and externally rotated.
Plain radiographs (an anterioposterior view of the pelvis
and a lateral view of the femur) of the hip confirm the 
diagnosis in the majority of circumstances. Occasionally,
however, plain films do not reveal evidence of a fracture
despite a high clinical suspicion (e.g., pain with weight-
bearing after a fall). In these cases,an anteroposterior view
obtained with the hip internally rotated 15° to 20° may
reveal a fracture by providing an optimal view of the
femoral neck.13 In circumstances in which all plain films are
negative but clinical suspicion is still high, either a 
technetium-99m bone scan or an MRI should be under-

Hip fractures are an important cause of mortality and func-
tional dependence in the United States. Approximately
250,000 hip fractures occur annually in this country, and
this number is expected to increase to more than 650,000
by the year 2040.1,2 For adults over age 65, the annual inci-
dence of hip fracture is 818 per 100,000 persons,3 and
women are two to three times more likely to experience a
fracture than men.4,5 Indeed, it is estimated that a white
woman with an average life expectancy of 80 years has a
15% lifetime risk of fracture and that, by age 80, she has a
1% to 2% annual risk.6 The mortality seen in the Medicare
population following fracture is 7% at 1 month, 13% at 3
months, and 24% at 12 months.7 For those patients who
survive to 6 months, 60% will have recovered their pre-
fracture walking ability, 50% will have recovered their pre-
fracture ability to perform their activities of daily living,
and about 25% will have recovered their prefracture
ability to perform instrumental activities of daily living.8

However, after 1 year, only 54% of surviving patients are
able to walk unaided,and only 40% are able to perform all
physical activities of daily living independently.8 The costs
associated with a single hip fracture episode (acute care,
rehabilitation, home care services) range between $30,850
and $37,250 in the United States,9–11 and the annual total
costs associated with this disease exceed $5 billion.12 Fur-
thermore, it is estimated that these total annual costs will
increase to $16 billion by the year 2040 as a result of the
projected increase in the number of adults over age 65.

Although surgical repair of the fractured extremity is
the cornerstone of therapy, available data suggest that the
crucial factors that determine optimal functional recov-
ery in hip fracture are independent of the fracture repair
but instead are related to prefracture conditions and
postfracture complications.13 Thus, the successful care and
outcome of the hip fracture patient require an active
partnership between the orthopedic surgeon and medical
consultant—the latter’s role being to serve as the primary
care physician, to medically evaluate and stabilize the
patient before surgery, and to prevent and manage post-
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taken to rule out an occult fracture.The MRI appears to be
a more sensitive test to detect early fractures as the bone
scan can be normal within the first 72h following a fracture.
If all tests or imaging studies are unrevealing, other diag-
noses to consider include fractures of the pubic ramus,
acetabulum,or greater trochanter, trochanteric bursitis,or
trochanteric contusion.

Hip fractures may be classified as femoral neck (intra-
capsular), intertrochanteric, or subtrochanteric. Femoral
neck fractures occur distal to the femoral head but proxi-
mal to the greater and lesser trochanters and are thus
located within the capsule of the hip joint. The location of
the fracture has important implications for healing and
operative repair. Fractures in this region can disrupt the
blood supply to the femoral head and can result in com-
plications such as nonunion and avascular necrosis of the
femoral head. Thus, although nondisplaced and minimally
displaced femoral neck fractures can often be treated by
insertion of cannulated screws, displaced femoral neck
fractures typically require a hemiarthroplasty procedure
to ensure appropriate fracture healing.

Intertrochanteric fractures are located lateral to the
femoral neck. These fractures occur in a well-vascular-
ized metaphyseal region between the greater and lesser
trochanters, and although intertrochanteric fractures can
be associated with considerable blood loss, typically they
are not associated with the healing complications associ-
ated with femoral neck fractures. Intertrochanteric frac-
ture are typically repaired by open reduction and internal
fixation with a compression screw device.

Subtrochanteric fractures occur just below the lesser
trochanter and account for only 5% to 10% of hip frac-
tures. These fractures behave clinically like long bone
fractures and are repaired either by insertion of an
intramedullary device or by placement of a compression
screw and long side plate.

Nonoperative management should be considered for
nonambulatory patients with advanced dementia. One
recent study suggested that mortality following fracture
in patients with end-stage dementia exceeds 50% at 6
months.15 For such patients, aggressive pain management
and a return to their previous home environment may be
the optimal treatment plan given the burdens associated
with routine hospitalization, such as delirium, restraints,
and painful therapeutic interventions (phlebotomies,
arterial blood gas monitoring, intravenous catheter
insertions).15,16

Medical Processes of Care

Timing of Surgery

The timing of surgical repair of hip fracture may affect
patient outcome in two ways. Delay in surgical repair, and
hence delay in return to weightbearing, could affect func-

tional recovery. Conversely, failure to stabilize medical
problems before surgery could increase the risk of 
perioperative complications. Although the scheduling of
surgery is set by the orthopedist, the rate-limiting step in
this process is often the internist’s preoperative medical
evaluation.

Ten case series,17–26 one randomized controlled trial of
anesthetic techniques that included surgical delay as an
independent variable,27 and one autopsy series28 have
examined the impact of operative timing on postopera-
tive outcome in hip fracture. The results of these 12
studies suggest that early surgical repair (within 24–48h)
is associated with lower mortality rates at 1 year.
However, the majority of these studies did not adjust for
the presence and severity of comorbid illness, preopera-
tive functional status, or other physiologic parameters.
Additionally, many of the studies excluded patients with
complicating medical conditions. Of the 6 studies that did
attempt to control for comorbidities,20,23,25–27 4 revealed
lower mortality rates, 1 revealed shorter length of hos-
pital stay, and 1 reported a lower incidence of confusion
and pressure ulcers in patients who underwent surgical
repair within 48h.

In summary, there is evidence from case series that for
patients who are medically stable without active co-
morbid illness (e.g., active heart failure), surgical repair
of hip fracture within the first 24 to 48h of admission is
associated with a lower 1-year mortality as compared to
patients whose surgery is delayed. Patients who would
benefit from delay and further medical evaluation have
not been well characterized. Until further data are avail-
able, it seems reasonable to attempt surgical repair 
for the majority of patients with hip fracture within 24 to
48h of admission to the hospital. Patients with active
comorbid medical illness such as congestive heart failure,
active infection (e.g., pneumonia), unstable angina, or
severe chronic obstructive pulmonary disease probably
would benefit from a more extensive preoperative eval-
uation and medical management of their comorbid con-
dition before repair of their fracture.

Prophylactic Antibiotics

Antibiotic prophylaxis has become the standard of care
for major surgical operations to prevent postoperative
wound complications. In hip fracture, the timing of
administration, the duration of antibiotic therapy, and 
the effectiveness of antibiotic prophylaxis has been the
subject of some debate in the literature.

A recent Cochrane Collaboration Review29 identified
21 studies that addressed the issue of prophylactic anti-
biotics in hip fracture. Overall, the quality of the studies
was poor to moderate. Although the regimens of anti-
biotic prophylaxis differed in most of the studies, all
reported trials employed agents likely to be widely effec-



tive at the time the study was performed against Staphy-
lococus aureus, the principal organism implicated in post-
operative wound infections. Pooled data from six trials
that examined a single preoperative dose of parenteral
antibiotics versus placebo or no treatment found reduc-
tions in the incidence of deep wound infection (odds
ratio, 0.42; 95% CI, 0.26, 0.68), of superficial wound infec-
tions (odds ratio, 0.67; 95% CI, 0.47, 0.94), of respiratory
infections (odds ratio, 0.42; 95% CI, 0.29, 0.61), and of
urinary tract infections (odds ratio, 0.51; 95% CI, 0.39,
0.66). Pooled data from 10 trials that examined the effect
of a single preoperative dose and two or more postoper-
ative doses compared to placebo or no treatment
revealed similar risk reductions.

Five trials have compared single doses of antibiotics to
multiple dose regimens. Pooled data from two trials that
compared a single dose of a short-acting parenteral anti-
biotic with multiple doses of the same antibiotic suggest
that a single dose of a short-acting antibiotic is significantly
less effective in preventing deep wound, superficial 
wound, and urinary tract infections as compared to a mul-
tiple dose regimen. Three additional trials compared a
single dose of a parenteral antibiotic with a long half-life to
multiple doses of another agent with a short half-life.
Pooled data from these trials revealed no difference in
deep wound infections, superficial wound infections,
urinary tract infections, or respiratory infections.

The timing of administration of antibiotic prophylaxis
has not been well studied. A recent review of the litera-
ture30 found only one study31 that examined this topic,
and this was a cohort study of 2847 elective surgical pro-
cedures. In this study, patients administered their first
dose of antibiotics less than 2h before surgery had the
lowest incidence of postoperative infections as compared
to those receiving antibiotics within 3h following surgery
(odds ratio, 2.4; 95% CI, 0.9–7.9), 3 to 24h following
surgery (odds ratio, 5.8; 95% CI, 2.6–12.3), or more than
2h before surgery (odds ratio, 6.7; 95% CI, 2.9–14.7).
These data, in combination with those data described
earlier, suggest that the minimum inhibitory concentra-
tion of the antibiotic in the tissues must be exceeded 
for at least the period from incision to wound healing to
minimize the risk of postoperative infection.

In summary, the available evidence support the use of
a single dose of an intravenous antibiotic with a long half-
life to reduce the incidence of deep wound infection,
superficial wound infection, urinary tract infections, and
respiratory tract infections. Furthermore, economic cost
data from two studies32,33 suggest that antibiotic prophy-
laxis is cost-effective, with a conservative estimate of 
cost savings of about $500 per patient given prophylaxis.
Given that the major pathogen appears to be S. aureus,
we recommend administration of a first-generation
cephalosporin (e.g., Cefazolin 1–2g intravenously). For
patients allergic to penicillins and cephalosporins and for

patients admitted to hospitals in which methicillin-
resistant S. aureus and Staphylococcus epidermis are fre-
quent causes of postoperative wound infections, van-
comycin is probably the most appropriate prophylactic
agent (1g intravenously).34 Based upon one large cohort
study,31 prophylactic antibiotic therapy should probably
be initiated within 2h before surgery and continued for
24h following surgery.

Thromboembolic Prophylaxis

Venous thromboembolism is an important cause of 
morbidity and mortality in postoperative hip fracture
patients. Although thromboembolic prophylaxis is
becoming a routine aspect of the care of the patient with
hip fracture, a number of questions remain as to the
choice of the optimal agent, the timing of prophylaxis,
and the duration of prophylaxis after fracture repair.
Studies to date have focused on four classes of agents—
heparanoids, antiplatelet agents, warfarin sodium, and
dextran—and on the use of compression stockings.

Three meta-analyses35–37 have included hip fracture
patients and an additional 11 randomized controlled
trials have examined prophylactic antithromboembolic
agents in hip fracture.38–48 There is strong support for the
use of prophylactic antithromboembolics based upon the
studies reviewed, although the choice of the optimal
agent is less clear. Low-dose heparin (5000 international
units given subcutaneously twice a day) has been the
agent most frequently studied in hip fracture and has
been associated with about a 60% reduction in deep
venous thromboses by one meta-analysis.35 Low molecu-
lar weight heparin has also been evaluated by meta-
analysis and shown to lead to a similar reduction in deep
venous thrombosis.36 This latter meta-analysis also
pooled data from four studies that compared low molec-
ular weight heparin to low-dose heparin and found no
significant differences between the two agents in the
development of deep venous thrombosis. It has been
reported recently that low molecular weight heparins,
when used concurrently with spinal or epidural anesthe-
sia, may cause bleeding or hematomas within the spinal
column.49 In the trials to date that have involved low
molecular weight heparin and hip fracture, there have 
not been any reported episodes of epidural bleeding.
However, these trials were not powered to detect this
uncommon complication in the subgroups receiving
spinal or epidural anesthesia. Until more data are forth-
coming, we believe that the current FDA recommenda-
tions, that patients receiving epidural or spinal anesthesia
and receiving concurrent low molecular weight heparin
be monitored frequently for signs and symptoms of neu-
rologic impairment, are appropriate.49 It should be noted
that this recent FDA report only involved patients receiv-
ing low molecular weight heparin and should not deter
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prophylaxis with low-dose heparin where indicated. Low-
dose heparin appears to increase the risk of major bleed-
ing episodes by about 30% to 41% as compared to
patients receiving placebo, but the actual percentage
increase is small (overall rates, 3.5% in heparin groups as
compared to 2.9% in placebo).35

The use of aspirin as prophylaxis has been examined
in one meta-analysis of 10 orthopedic trauma trials, 9 of
which included only hip fracture patients and 1 of which
included hip and pelvic fracture patients.37 Additionally,
the efficacy of aspirin has been recently examined in a
large randomized controlled trial that enrolled more than
13,000 hip fracture patients.48 Aspirin has been found to
significantly reduce the risk of deep venous thrombosis
and pulmonary embolism by about one-third, with much
of this benefit appearing to occur after the first post-
operative week. Head-to-head comparisons of aspirin to
other agents have been limited. In the one study where
aspirin was compared to low molecular weight heparin in
the prevention of deep venous thrombosis,47 low molec-
ular weight heparin was found to result in a relative risk
reduction of 37% with no significant difference in bleed-
ing complications as compared to aspirin.

A number of other prophylactic agents have been
evaluated. Low-dose warfarin (1.5 times control) has
been compared to placebo in two studies38,39 and addi-
tionally to low molecular weight heparin40 and to
aspirin.38 Warfarin significantly reduces the risk of throm-
boembolic disease as compared to placebo and aspirin,
and the magnitude of risk reduction appears to be 
comparable to that of low-dose unfractionated heparin.30

When compared directly to low molecular weight
heparin, warfarin appears to be less effective (odds ratio,
0.27 for low molecular weight heparin). In summary, low-
dose warfarin appears to be an effective agent for throm-
boembolic prophylaxis. It appears more effective than
aspirin but is probably less effective than low molecular
weight heparin. The required international normalized
ratio (INR) monitoring required for appropriate treat-
ment with warfarin to prevent either over- or underanti-
coagulation is a potential drawback. Conversely, it might
be a better tolerated agent for patients wishing to avoid
the discomfort of a twice-daily injection.

Dextran, although not widely employed in the United
States, has been perhaps the most extensively studied
prophylactic agent after heparin. Five trials have exam-
ined the use of dextran, with somewhat conflicting
results.40–44 Dextran clearly appears to be more efficacious
than placebo [odds ratio, 0.09 (p < 0.05)]41 and appears to
be as effective as aspirin [odds ratio, 0.56 (p > 0.05)].41,43

Two studies that compared dextran to low-dose unfrac-
tionated heparin observed no significant differences
between the two groups in the development of throm-
boembolic complications.41,42 However, both these studies
were quite small, and it is questionable whether they had

adequate power to detect a true difference. In contrast,
two larger studies that compared dextran to low molec-
ular weight heparin observed a significant reduction in
thromboembolic events in the heparin groups [odds
ratios, 0.25 (p < 0.001) and 0.49 (p < 0.005)] as compared
to the dextran groups.44,45 In summary, dextran appears to
provide protection against the development of throm-
boembolic events at a level comparable to aspirin. It 
is probably less efficacious, however, than warfarin or
heparin. The potential for dextran administration to
cause volume overload resulting in congestive heart
failure or renal insufficiency, and the small risk of 
anaphylaxis associated with this agent argues against its
routine use in the geriatric population, particularly given
the availability of equally or more efficacious agents.
Typically, dextran is administered as a 10% solution in
500 to 1000mL normal saline per day.

Pneumatic sequential leg compression devices have
been shown to decrease the incidence of postoperative
deep vein thrombosis in urologic, neurosurgical, and
general surgical patients.50 Compression stockings have
also been recently evaluated in patients with hip frac-
ture and have been shown to significantly reduce the 
incidence of thromboembolic events as compared to no
treatment.46 Given these data, we recommend the routine
use of intermittent pneumatic compression devices until
the patient is ambulating on a routine basis.

When to begin and how long to continue anticoagulation
therapy following fracture is currently not known, and
there are no data available with respect to hip fracture that
address this issue. Most of the studies have begun anti-
coagulant therapy on admission, although this has not
been studied in a systematic manner. Two autopsy series
involving hip fracture patients suggest a role for continu-
ing prophylaxis following hospitalization. In a group of
patients who did not receive any form of prophylaxis, the
rate of fatal pulmonary embolism declined from 1% at 30
days to 0.4% at 60 days and 0.2% at 90 days.51 Conversely,
in a second autopsy series of patients,all of whom received 
prophylactic thromboembolic agents, the majority of fatal
pulmonary embolisms were observed 30 days or more 
following fracture repair.52 The results of these two studies
suggest that prolonged prophylaxis might be helpful in
some patients, although which patients and for how long
need to be empirically studied. At present, it seems 
reasonable to begin anticoagulation on admission and 
continue prophylaxis until the patient is fully ambulatory
and to extend prophylaxis further in patients in whom the
risk of deep venous thrombosis may be increased (patients
who experienced prolonged immobility postrepair or
patients in whom surgery was delayed).

In summary, there is strong evidence supporting the
use of either low-dose heparin or low molecular weight
heparin as prophylaxis for deep venous thrombosis. The
latter may be slightly more effective but is more expen-



sive and has been associated with bleeding or hemor-
rhage in the spinal cord following epidural anesthesia in
nonhip fracture populations. For these reasons, and until
further data are available, low-dose heparin is probably
the preferred agent. Aspirin also appears to have some
benefit but to a lesser extent and may be considered in
patients at high risk for hemorrhagic complications.
Several studies support the use of low-dose warfarin;
however, the required INR monitoring and risk of 
over- or underanticoagulation are potential drawbacks.
Some patients, however, might strongly prefer weekly
INR monitoring to the twice-daily injections required for
heparin or low molecular weight heparin. Compression
stockings appear to impart benefit with negligible risk
and should be utilized. No data are yet available as to the
timing of prophylactic thromboembolics and the optimal
duration of therapy.

Nutritional Management

Malnutrition has been associated with increased surgical
morbidity and mortality,53,54 increased hospital length 
of stay,54 and poorer functional outcomes.54 It has been
reported that as many as 20% of patients experiencing a
hip fracture suffer from severe malnutrition.55 Interven-
tions to improve nutritional status might therefore
improve outcomes and decrease complications.

To date, there have been five randomized controlled
trials of nutritional supplementation in patients under-
going surgery for hip fracture. Three of the studies exam-
ined oral protein supplementation56–58 and two studies
examined supplemental nasogastric tube feeding.59,60 All
the studies suggest that oral protein supplementation can
improve outcomes following fracture.

Stableforth58 compared hip fracture patients random-
ized to protein supplementation versus usual care and
reported significantly improved nitrogen and calorie
balance in the supplemented group. Delmi and col-
leagues57 and Tkatch and colleagues56 randomized hip
fracture patients to receive either protein supplementa-
tion or usual care57 or placebo.58 Patients receiving
protein supplementation were found to have significantly
fewer complications at 6 months, significantly higher
albumin levels, and significantly shorter overall lengths of
stay than nonsupplemented subjects.

Bastow and colleagues59 examined the effect of noctur-
nal nasogastric tube feeding in 122 patients at increased
risk for nutritional compromise (arm and trifold skin cir-
cumference less than 1 SD below the mean) for home and
hospitalized elderly patients.61 Patients were randomized
to usual care or nocturnal tube feedings. There were no
significant differences in mortality, although the study
lacked statistical power to detect this difference. Very 
thin patients had a significant reduction in overall length
of stay and had significant increases in weight (+4.2kg;

p < 0.01)) as compared to controls. Tube-fed patients
achieved independent mobility significantly faster than
nontube-fed patients. One-fifth of patients could not tol-
erate the nocturnal feedings. Hartgrink and colleagues60

examined the effect of supplemental nocturnal tube
feeding on the development of pressure ulcers, serum
protein, and serum albumin. No significant differences
were found in any of the three outcome measures,
although only 26% percent of patients tolerated the tube
feedings for the 2-week study period.

Oral protein supplementation appears to be beneficial
in reducing minor postoperative complications, preserv-
ing body protein stores, and reducing overall length of
stay. Patients with evidence of moderate to severe mal-
nutrition may benefit from nocturnal enteral tube feeding
if tolerated.

Urinary Tract Management

Urinary retention, incontinence, and urinary tract infec-
tions are commonly observed in postoperative hip frac-
ture patients.62 Because of the frequency of postoperative
bladder problems, successful strategies to reduce voiding
problems might lead to decreased morbidity. There 
have been two randomized controlled trials of urinary
bladder management in patients undergoing orthopedic
surgery.63,64 One study examined patients with recently
sustained hip fracture and the other examined patients
undergoing hip or knee replacement.

Michelson and colleagues64 randomized 100 patients
with knee or hip replacement to removal of their
indwelling urinary catheter immediately postoperatively
or the morning following surgery. The group whose
indwelling catheter was removed the morning after
surgery had significantly lower rates of urinary retention.
Skelly and colleagues63 randomized 67 hip fracture pa-
tients to receive an indwelling catheter for 48h postop-
eratively, followed by intermittent straight catheterization
or intermittent straight catheterization immediately post-
operatively. Spontaneous voiding occurred significantly
earlier in the intermittent catheterization group. There
were no significant differences in the incidence of urinary
tract infections in either of the two studies between con-
trol and intervention subjects.

Indwelling catheters should probably be removed
within 24h of surgery and patients managed by inter-
mittent straight catheterization. Evidence does not exist
regarding the management of patients who continue to
experience urinary retention following 48h of intermit-
tent catheterization.

Delirium

Delirium, a transient global disorder of cognition and
attention characterized by concurrent disorders of atten-
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tion, perception, thinking, memory, psychomotor behav-
ior, and the sleep–wake cycle,65,66 may be the most 
frequent medical complication observed following hip
fracture.67 Delirium occurs in an estimated 11% to 30%
of elderly general medical patients68 and in 13% to 61%
of patients with hip fracture.69 The occurrence of delirium
in hospitalized patients has been shown to increase
length of stay, risk of complications, mortality, and insti-
tutionalization.70–74 Further, the majority of patients who
develop delirium have at least some persistent symptoms
as much as 6 months later. In patients with hip fracture,
delirium has been associated with poorer functioning in
physical, cognitive, and affective domains 6 months post-
fracture and with slower rates of recovery.75,76 In this
section, we focus specifically on the problem of delirium
following hip fracture. A more thorough review of delir-
ium may be found in Chapter 76.

For this discussion, we focused on three types of inves-
tigations. First, we identified studies that employed mul-
tivariate methods to identify risk factors that, if modified,
might prevent delirium; 15 studies met these crite-
ria.69,74,77–89 Second, because the treatment of the under-
lying etiology is a cornerstone of the management of
delirium, we reviewed studies that systematically
described the frequency of different etiologies for this
syndrome. We found 4 cohort studies,79,90,91 1 of which
involved exclusively hip fracture patients. Finally, we
identified studies that focused on the prevention and
management of delirium in hip fracture patients. We
found 2 nonrandomized studies that examined sup-
portive treatment of delirium.92,93

The findings with regards to baseline risk factors for
delirium appear to be fairly consistent across most
studies. Advanced age, history of cognitive impairment,
greater illness severity, and history of alcohol use appear
to place hospitalized medical and surgical patients at
increased risk for the development of confusion. In the
two studies of hip fracture patients, only age, dementia,
and prefracture functional status predicted the develop-
ment of delirium.69,77 Precipitating risk factors have been
more difficult to identify and, with few exceptions, a clear
understanding of the iatrogenic conditions that place
elderly patients at increased risk for delirium has yet to
emerge. Although many risk factors have been proposed
in the literature (e.g., metabolic disturbances, dehydra-
tion, alcohol withdrawal, urinary retention, changes in
environment, psychosocial factors, and medications),94

only a few factors have been consistently identified as
precipitating factors in prospective trials, and even these
relationships are not consistent across studies. One par-
ticularly noteworthy finding, however, has been that two
recent studies88,89 have suggested that untreated or under-
treated postoperative pain places patients at increased
risk for delirium and that, in this setting, opioid analgesic
use does not increase the risk of delirium. No precipitat-

ing factors were identified in the two studies of hip frac-
ture patients.77,93

Regarding the etiology of delirium, there have been
three case series79,90,91 that examined this issue in medical
and surgical patients and one study that examined the
etiology of delirium in hip fracture.95 Delirium in hip frac-
ture appears to result from different etiologies and appears
to follow a different clinical course from that observed in
the medically ill. Brauer and colleagues95 found that in
more than 60% of observed cases of delirium following hip
fracture, the etiology could not be determined. In the
majority of cases (74%), the delirium resolved or was
nearly resolved at the time of hospital discharge without
active intervention. These findings are in contrast to data
in the medically ill that suggest that an etiology for delir-
ium can be determined in the majority of circumstances,
that delirium tends not to resolve spontaneously but
improves only after therapeutic intervention.72,74

The management of delirium has been based largely
on clinical experience because few systematic and 
controlled studies have been performed.94 There have
been two nonrandomized studies involving hip frac-
ture patients. Williams and colleagues92 conducted a time
sequence trial using pre- and postoperative nursing inter-
ventions (e.g., environmental manipulation, reorienta-
tion, reassurance) in hip fracture patients. The incidence
of delirium was 44% in the treatment group as compared
to 52% in the control (p < 0.02). Gustafson and 
colleagues93 compared 103 treatment subjects with 111
historical controls admitted 2 to 5 years before the 
intervention cohort. The intervention in this study con-
sisted of pre- and postoperative geriatric assessments,
oxygen therapy for hypoxia, early surgery (performed as
soon as patients were medically stable), and aggressive
treatment of perioperative blood pressure falls. The inci-
dence of delirium was 61% in the historical controls and
48% in the treatment group (p < 0.05). Subjects in the
treatment group were less likely to be confused for more
than 7 days (9% versus 28%) and had a shorter length of
stay (11.6 versus 17.4 days). The individual contributions
of each of the various components of the intervention to
the reduction in delirium are unknown.

In summary, although many cohort studies have exam-
ined the risk factors for developing delirium, most analy-
ses have not specifically focused on hip fracture patients
and many studies have lacked adequate statistical power.
Nevertheless, the assembled studies indicate a number 
of recurring potentially modifiable risk factors for devel-
oping delirium including electrolyte and metabolic lab-
oratory abnormalities, medications with psychoactive
properties, and infection. Environmental manipulation
and supportive reorientation appear to reduce the inci-
dence of delirium and benefit the acutely delirious
patient, although more research addressing the optimal
symptomatic management is needed.



Rehabilitation

Rehabilitative services for hip fracture patients may
include limb and joint mobilization and progressive 
exercises; physical and occupational therapy to regain
mobility and independence in activities of daily living;
physician oversight of the therapy; psychologic counsel-
ing; social work; restorative nursing services; and recre-
ational services. For the purposes of this chapter, we
focused on selected aspects of rehabilitation that are 
particularly salient to the primary care provider (e.g.,
internist, family practitioner, nurse practitioner), recog-
nizing that rehabilitation is a shared responsibility with
the surgeon who, depending on the fracture and type of
surgery, may have specific recommendations about mobi-
lization and weightbearing. Specifically, we address the
value of (a) early mobilization, (b) intensified interdisci-
plinary rehabilitation approaches, and (c) intensity and
frequency of therapy.

There have been a number of reports of programs that
employed early mobilization or early weightbearing poli-
cies. From these reports, we excluded studies, primarily
from the 1960s through 1970s, that reviewed the experi-
ence of “early weightbearing” initiated many days or
weeks after the perioperative period and focused only 
on those studies that reported on early mobilization in
the first 24 to 48 h. For this group of interventions, we
identified one randomized trial96 that included early
mobilization as part of a larger program of accelerated
rehabilitation; we also identified a large number of trials
that employed early mobilization policies in the first 24
to 48h for all subjects.97–108 In the case of intensified inter-
disciplinary rehabilitation programs, we identified four
randomized trials.109–112 For the intensity and frequency 
of physical therapy, we identified two small randomized
trials102,112 and three cohort studies that attempted to
control for potential confounding between patient 
characteristics and receipt of services.8,26,113

The one randomized trial that evaluated early mobi-
lization (usually within 24h of surgery) did so as part of a
program that also included early discharge from the hos-
pital and a comprehensive rehabilitation program during
and after hospitalization.96 Although that trial of 252
patients found no differences in physical independence of
patients at 4 months, it showed that so-called accelerated
rehabilitation could reduce health care costs. Other
studies97–108 have shown that policies on early mobilization
from the first postoperative day can be implemented
without an increased risk of surgical complications,97–99

change in discharge destination,97,101 poorer functional
outcomes,97,100,102 and increased mortality.99,101

There have been four, relatively small, randomized
trials that evaluated the benefits of geriatric interdisci-
plinary rehabilitation.109–112 Two of the studies found no
differences in functional outcomes,112 mortality, or 

placement.110 Two studies, however, found positive effects
associated with these programs. Kennie and colleagues,109

in a study of 112 patients, reported improved functional
status and found that patients were more likely to be 
discharged to their own home than to a nursing home 
following interdisciplinary rehabilitation. Additionally, a
randomized trial of geriatric assessment and rehabilita-
tion in which hip fracture was the most common diagno-
sis (occurring in 18% of the patients) found that geriatric
rehabilitation improved the chances of returning to the
community.111

Two randomized trials have evaluated intensified phys-
ical therapy (e.g., therapy sessions twice rather than once
a day or supplemental individualized educational ses-
sions).102,112 Both trials failed to show any benefit in func-
tional outcomes; however, they were both quite small.
For that reason, we sought additional evidence of efficacy
from cohort studies that attempted to control for poten-
tial confounding between patient characteristics and
receipt of services. In a cohort study of 162 hospitalized
patients, Guccione and colleagues113 found that more 
than one physical therapy session per day was associated
with improved functional outcome after adjusting for 
age, prefracture ambulation, and length of stay. In 
another study of 536 patients, Magaziner and colleagues8

reported that the number of physical therapy sessions
(after adjustment for prefracture and other hospital care
variables) was associated with improved physical inde-
pendence at 1 year but did not affect walking ability or
ability to perform instrumental activities of daily living.
Finally, in a multisite study involving 284 acute care 
hospitals in five states, Hoenig and colleagues26 found 
that more than five physical therapy/occupational therapy
(PT/OT) sessions per week was associated with earlier
ambulation [odds ratio (OR), 1.76; 95% confidence limits
(CL), 1.50, 2.07), and patients who ambulated earlier had
shorter lengths of stay (6.5 fewer days; p < 0.001) were
more likely to return to the community (OR, 1.45; 95%
CL, 1.16, 1.81) and had better than a 6-month survival
(OR, 2.8; 95% CL, 2.06, 3.88).

In summary, the available data suggest that early mobi-
lization can be done safely in selected patients, although
the potential benefits of early mobilization have not been
well studied and quantified. In the case of interdiscipli-
nary rehabilitation featuring geriatric assessment, there is
some suggestion from randomized trials that these pro-
grams can improve functional outcome and increase the
likelihood of patients returning to the community. These
trials, however, have been small and limited to programs
with personnel with special interests in orthogeriatrics.
For physical therapy services, cohort studies that have
adjusted for potential confounders suggest that the fre-
quency of physical therapy is likely to have an important
impact on outcome and that more than one session per
day is probably beneficial.
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Falls Assessment

Patients who have fractured a hip have an increased risk
of a subsequent fracture.114 Interventions to reduce the
likelihood and number of subsequent falls might there-
fore have beneficial effects on outcome. A comprehen-
sive review of fall assessment and prevention may be
found in Chapter 66.

To date, there have been a number of randomized con-
trolled trials115–121 and one preplanned meta-analysis122 of
clinical and social interventions to reduce falls. None of
the studies were specifically targeted to hip fracture
patients. Two of the six studies116,117 focused on patients
at risk for falling on the basis of other factors. Four
studies115,119–121 focused on older persons in the commu-
nity who were otherwise unscreened for fall risk, and one
study focused on frail nursing home residents.118 The
meta-analysis122 included eight trials, two of which are
cited above,116,118 and examined the impact of exercise
and balance on fall prevention.

The five studies115,118–121 that focused on subjects previ-
ously unscreened for fall risk randomly assigned either
nursing home residents,118 senior centers, or households
to interventions that included low-intensity exercises,
counseling on risk factor reduction, and efforts to iden-
tify and correct environmental hazards. Two of the
studies115,119 showed that the intervention slightly reduced
the risk of falling (but not that of fractures or falls requir-
ing medical attention). The interventions that targeted
older persons at risk of falling were more efficacious.
Rubenstein and colleagues117 randomly assigned ambula-
tory nursing home residents to either usual care or
detailed clinical and environmental assessments within a
week of the fall. The intervention did not significantly
reduce the risk of subsequent falls, but the intervention
group was hospitalized less frequently over the next 2
years. Tinetti and colleagues116 identified community-
dwelling older persons with specific risk factors (e.g., pos-
tural hypotension or difficulty in transferring) for falling
and randomly assigned them to either social visits or a
targeted multifactorial intervention that featured med-
ication adjustment, behavioral instruction, and exercise
activities targeted to the patient’s risk factors. This inter-
vention reduced the risk of falling (relative risk = 0.69)
and the prevalence of targeted risk factors. Province and
colleagues122 performed a meta-analysis of eight trials
involving diverse patient populations and several dif-
ferent interventions, all of which, however, included an
exercise component. These eight trials demonstrated an
adjusted fall incidence rate of 0.90 (95% confidence
limits, 0.81–0.99). An adjusted fall incidence rate of 0.83
(95% confidence limits, 0.70–0.98) was observed for treat-
ment groups that included balance training as compared
to controls. No specific exercise component was signifi-

cant for injurious falls, but the studies did not have ade-
quate power to detect this outcome.

These studies suggest that interventions to reduce the
incidence of falls are more likely to be beneficial if they
focus on persons at risk for falls and if the interventions
target specific risk factors or behaviors. Exercise and
balance training also appear to be somewhat effective in
decreasing fall risk. Because persons who have sustained
hip fractures are at higher risk of subsequent falls, these
findings may be generalizable to this population.

Conclusion

Hip fracture is a common disorder that results in death 
or significant loss of function for more than 150,000
Americans annually. Furthermore, the number of hip
fractures occurring annually in this country is expected 
to double by the year 2040.6,123 Clinical outcomes of hip
fracture patients should be improvable by evidence-based
medical care. This chapter has identified processes of
medical care for which the data are unambiguous (e.g.,
prophylactic antibiotics and antithrombotics) and others
for which the data are less clear and for which more
research is needed (e.g., management of delirium, pre-
vention of falls, duration of prophylactic thromboem-
bolics, and cost-effectiveness of low molecular weight
heparin as compared to other agents). The recommenda-
tions proposed in this chapter should enhance our ability
to predict and manage the common complications of hip
fracture, improve function and quality of life, and improve
the quality of medical care afforded these patients.
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Treatment of Diabetes
Kenneth L. Minaker

diabetes mellitus is approximately 2 per 1000 among
those older than 45 and increases for those individuals
more than 75 years old.4 Prevalence is much higher in
older Hispanics, African Americans, Native Americans
(Indians), Scandinavians, Japanese, and Micronesians.

Individuals with diabetes mellitus who are older 
than 65 usually have noninsulin-dependent diabetes
(NIDDM). Insulin-dependent diabetes mellitus (IDDM)
accounts for only 5% to 10% newly diagnosed diabetes
mellitus in late life.5 In addition, a small proportion of
older individuals who initially have NIDDM appear to
become insulin dependent over time. A few clues as 
to who will require insulin exist. Ketosis at the time of
diagnosis suggests that insulin therapy will be necessary.
However, some elderly individuals with diabetes and
ketosis can subsequently be treated with oral agents. The
human leukocyte antigen (HLA)-DR3 serotype is more
common in older adults who require insulin treatment.
The frequency of antibodies to islet cells in older diabetic
patients is not increased.5

Specific Clinical Patterns with Aging

A variety of metabolic, sensory, and cardiovascular 
conditions accompany the widespread prevalence of 
diabetes in the elderly and contribute to the reduced life
expectancy that occurs with diabetes. Life expectancy
reductions in diabetic individuals at ages 50 to 59 are 6
to 7 years, at ages 60 to 69 are 4 to 5 years, and at age 
70 and above life expectancies are reduced by 3 years.
In addition, the longer diabetes has been present, the
greater the life expectancy reduction.

Hypertension occurs in 30% to 50% of those with 
diabetes in 45- to 64-year-olds but is present in 70% of
diabetic patients aged 65 to 74. Diabetic ketoacidosis
mortality is greater in individuals over age 75 (50 per
100,000 diabetic patients) than age 65 to 74 (20 
per 100,000 diabetic patients). Hyperosmolar nonketotic

Sites of Care

Care of the older diabetic patient, similar to the care of
other complex geriatric patients, has become a multi-
disciplinary issue with very high stakes in terms of 
vascular, renal, and ocular disability. Recent studies have
demonstrated the value of careful management on the
improvement in patient outcomes, and large-scale studies
are under way to deter or prevent the emergence of 
clinical disease.

Increasingly, the focus of care is planning a compre-
hensive, multidisciplinary treatment and assessment
program designed to prevent end-organ injury and to
intervene early in the course of illness. It is an encourag-
ing time to be involved in the treatment of diabetic
patients, particularly outpatients treated early in the
course of their illness. Improved care of the vascular and
renal complications in those with advanced disease has
also produced promise for their higher quality of life.

Demographics, Epidemiology, and 
Risk Factors

Diabetes mellitus prevalence increases with age, and the
numbers of older persons with diabetes are expected to
grow as the elderly population increases in number1–3

(Fig. 46.1). The National Health and Nutrition Examina-
tion Survey (NHANES III) demonstrated that, in the
population over 65 years old, almost 18% to 20% have
diabetes. Of great diagnostic and clinical significance is
that one-half of those with diabetes mellitus are not aware
they have the disease. Other abnormalities in carbohy-
drate metabolism that have been observed include an
additional 20% to 25% older patients meeting the criteria
for impaired glucose tolerance. These unknown diabetic
individuals and those potentially at risk were uncovered
using glucose tolerance tests, which are very sensitive to
abnormalities in carbohydrate economy. The incidence of
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coma is essentially a disorder of the elderly diabetic.6

Twenty-four percent of all cases of legal blindness occur
in diabetic individuals over age 65 years. Peripheral 
neuropathy, the most common diabetic neuropathy, has a
prevalence of 25% to 35% in diabetic patients between
65 and 74 years of age. Absent pulses are twice as 
frequent in diabetic versus nondiabetic individuals (20%
versus 13%) in the age group 55 to 74 years. The risk 
of leg amputations is 15 to 40 times greater for a person
with diabetes. Renal failure requiring dialysis occurs most
often from the pool of patients with diabetes mellitus, and
recent evidence suggests progression to renal failure is
more rapid in older patients.

The incidence of stroke is almost twice as great in 
diabetic individuals at all ages. Stroke incidence increases
with advancing age to incidence rates four times greater:
the rate at age 45 to 49 is 30 per 1000 and at age 65 to 69
is 133 per 1000. Between the ages of 45 and 64, 8.4% of
diabetic individuals have had a stroke, a prevalence that
increases to 12.7% in individuals more than 65 years 
of age.7 The incrementally greater impact of the number
of risk factors for stroke in the elderly diabetic popula-
tion has been studied in the Framingham Heart Study.
With increasing numbers of risk factors, including hy-
pertension, hypertension treatment, diabetes mellitus,
cigarette smoking, preexisting heart disease, atrial fibril-
lation, and ECG changes compatible with left ven-
tricular hypertrophy, 10-year stroke probability increases
geometrically.8

Advancing age in diabetic individuals is associated
with increasing prevalence of a host of gastrointestinal
diseases including hiatus hernia, ulcers, and gallstones,
trends that are more apparent in females than males with
diabetes mellitus (NHANES II).

Infection rates, particularly urinary tract infections and
viral pneumonia, are twice as frequent in diabetic indi-
viduals than nondiabetic individuals. Current evidence
suggests no age-related increase in infection rates. Peri-
odontal disease shows a linear increase with age in 
diabetic individuals.9

The overall impact of comorbid disease, being more
prevalent in older diabetic individuals, is substantial.
Although hospital discharges primarily for diabetes mel-
litus decrease with advancing age, those for associated
diseases increase dramatically. Hospitalization rates are
40% to 80% higher in diabetic patients than nondiabetic
patients depending on age.10

Advancing age is also associated with a progressive
increase in length of hospital stay with diabetes mellitus.

Pathogenesis of Age-Associated
Glucose Intolerance

Glucose intolerance associated with aging itself may pre-
dispose to the development of overt diabetes mellitus.
Glucose intolerance is present even in very healthy older
individuals. Postprandial blood glucose increases by 
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5.3mg/dL per decade after the age of 3011,12 (Fig. 46.2).
Age-related changes in fasting blood glucose levels are 1
to 2mg/dL (0.05–0.09mM) per decade after age 30.13,14

Several factors appear to contribute to age-associated
glucose homeostatic changes. Glucose absorption slows
with increasing age, and hepatic glucose production shuts 
down after food and glucose is delayed, most likely as a
result of delayed insulin secretion.15 Subtle age-related
changes in regulation of insulin secretion have been
described.16 The presence of insulin resistance in the
elderly has been confirmed in multiple studies.14,17,18 It is 
a result of postreceptor events, the specific site(s) of 
which are not yet understood.19–21

Other factors may contribute to glucose intolerance.
Both the decline in lean body mass and the increase in body
fat that accompany aging may contribute to insulin re-
sistance.22 Reduced levels of physical activity and altered
diet may cause these changes in body composition.23

Studies of master athletes suggest that some of these
changes can be either prevented or modified with exer-
cise.24 High-carbohydrate, low-fat diets improve insulin
sensitivity in older individuals.25 Drugs commonly used 
by older individuals, including diuretics, tricyclic anti-
depressants, estrogen, sympathomimetics, glucocorti-
coids, niacin, and phenytoin may adversely affect glucose
metabolism. Stress states such as myocardial infarction,
infection, burns, and surgery may also worsen glucose 
tolerance.

Impaired glucose tolerance is a risk factor for the
development of cardiovascular disease and diabetes mel-
litus. The Honolulu Heart Study demonstrated that fatal
myocardial events among older nondiabetic men were 
2.4 times higher in those in the highest quintile for 1h
postchallenge glucose levels than in those in the lowest
quintile.26 The risk of development of diabetes mellitus
among those over age 70 who are glucose intolerant is

2% per year, as compared with a risk of 0.04% per year
for those with normal glucose tolerance.27

The reduction in glucose tolerance associated with
aging is correlated with insulin resistance, obesity, hyper-
lipidemia, and hypertension. The pathogenesis of these
associated and interrelated conditions is referred to as
the metabolic syndrome or syndrome X. Although the
pathogenesis is currently under detailed study, the emer-
gence of insulin resistance as a central feature of diabetes
mellitus in the elderly appears secure.

Pathogenesis of Diabetes Mellitus in
the Elderly

A strong genetic predisposition to type 2 diabetes in
middle-aged and elderly patients exists. The specific
genes responsible have not been discovered.3 Patients
with a family history of diabetes are more likely to
develop the illness as they age.4 Elderly patients with
peripheral insulin resistance and reduced glucose-
induced insulin release are more likely to develop type 2
diabetes than those without.28 In elderly identical twins
discordant for type 2 diabetes, subjects without diabetes
have evidence of impaired glucose metabolism.29 Physio-
logic and environmental factors compound genetic 
predisposition. Lower testosterone levels in men30 and
higher testosterone levels in women31 are risk factors for
diabetes development. Elderly individuals who have a
high intake of fat and sugar and a low intake of complex
carbohydrates are more likely to develop diabetes.32–35

Physical inactivity and central fat distribution predispose
to diabetes in the elderly.36–46 Unlike younger patients,
fasting hepatic glucose production is normal in elderly
patients with type 2 diabetes.47 Elderly type 2 diabetes
patients have specific alterations in carbohydrate metab-
olism. The primary metabolic defect in lean elderly 
subjects is an impairment in glucose-induced insulin
release; the primary abnormality in obese elderly subjects
is resistance to insulin-mediated glucose disposal.47,48

Glucose uptake occurs by insulin-mediated and 
noninsulin-mediated mechanisms. Recently, it has been
demonstrated that nonmediated glucose uptake (glucose
effectiveness) is markedly impaired in elderly patients
with type 2 diabetes. The mechanism for this defect is
unclear, but impaired glucose effectiveness is a con-
tributing factor to elevated glucose levels in elderly dia-
betes patients. Given that several interventions, including
glucagon-like peptide 1 (GLP-1), have been shown to
enhance glucose effectiveness in younger patients, these
findings may have important therapeutic relevance for
elderly patients with diabetes.49–51

Few studies have evaluated molecular biologic ab-
normalities in elderly patients with diabetes and more are
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required. The glucokinase gene is the glucose sensor for
the b-cell. Some studies have found that this gene acts as
a marker for abnormal glucose tolerance in the elderly,
but others have not.52,53 Insulin receptor number and
affinity are normal in elderly patients, but insulin receptor
tyrosine kinase activity in skeletal muscle is reduced.54

Clinical Presentation

Classic symptoms of polyuria or polydipsia are rarely
present. Glucose is not spilled into the urine until the
plasma glucose is markedly elevated because the renal
threshold for glucose increases with age. Polydipsia is
also less common, because thirst is impaired. When symp-
toms are present, they are generally atypical (falls, failure
to thrive, urinary incontinence, or delirium).

Diabetes may present for the first time in elderly indi-
viduals as a result of a fasting screening glucose level or
be concurrent with the presentation at the time of illness
with a complication of illness, such as a myocardial infarc-
tion or stroke. Finally, nonketotic hyperosmolar coma
may be the first sign of diabetes in older individuals,
particularly in older nursing home patients; this results
from decreased access to water associated with osmotic
diuresis, impaired thirst, and cognitive dysfunction.

Unusual clinical findings also develop in older patients
with established diabetes.55,56 Intradermal bullae of the
feet that resolve spontaneously have been described.57

Painful limitation of the shoulder joints occurs frequently
and may be related to nonenzymatic glycation of 
proteins.58 Diabetes increases the risk for accidental
hypothermia in older individuals.59 Malignant otitis
externa is a necrotizing infection caused by Pseudo-
monas, occurring almost exclusively in elderly patients
with diabetes.56 Renal papillary necrosis can occur in
association with urinary tract infections.

Diabetic amyotrophy causes asymmetric and painful
weakness of the muscles of the pelvic girdle and thigh, and
usually resolves spontaneously in a few months. It is most
prevalent in older males.56 Diabetic neuropathic cachexia
occurs in older patients with diabetes, causing weight loss,
depression, and painful peripheral neuropathy.60

Diagnosis and Differential Diagnosis of
Diabetes Mellitus in the Elderly

The diagnosis of diabetes mellitus is made primarily
through the findings of elevated glucoses on fasting 
laboratory samples, random glucoses during outpatient
or inpatient care, and, much less commonly now, after
formal oral glucose tolerance testing (OGTT). In 1997,
the American Diabetes Association (ADA) revised its
diagnostic criteria61 to rely solely on a fasting plasma

glucose value greater than 126mg/dL (7.0mmol/L),
rather than on a fasting glucose over 140mg/dL or a 2-h
oral glucose tolerance test plasma glucose value over 
200mg/dL, as had been recommended by the 1980–1985
World Health Organization (WHO) diagnostic criteria62

and the ADA 1979 criteria for diabetes.63 The new ADA
criteria also recommended two other diagnostic classes.
Impaired fasting glucose (IFG) is defined as a fasting
plasma glucose (FPG) between 110mg/dL (6.1mmol/L)
and 126mg/dL (7.0mmol/L); normal fasting glucose is
defined as a fasting plasma glucose less than 110mg/dL.
The OGTT is not recommended for routine diagnosis of
glucose intolerance or diabetes. The 1998 preliminary
report of WHO essentially endorses the ADA 1997 
recommendation, with the exception that they advocate
the use of OGTT.64

The new ADA 1997 criteria change the incidence of
diabetes by age, sex, and ethnicity, resulting in a signifi-
cant increase in the number of individuals diagnosed 
with diabetes mellitus while perhaps excluding significant
numbers of individuals who would have gained the diag-
nosis through postchallenge glucose elevations.61 From all
the population data available, the criteria of a 2-h plasma
value greater than 200mg/dL (11.1mmol/L) would be
met by almost all patients who met the older fasting value
of 140mg/dL (7.8mmol/L). However, it would also be
met by many individuals with a lower fasting value.

The new fasting value of 126mg/dL (7mmol/L) is
reported to be more in agreement with the diagnosis of
diabetes by the 2-h post-OGTT plasma glucose value of
200mg/dL. However, the data suggest this may not be the
case. At least 25 studies have examined the impact of the
new 1997 ADA criteria with the older 1985 WHO crite-
ria. These reports indicate that 11% to 80% of the indi-
vidua1s diagnosed with diabetes mellitus by the WHO
criteria will be missed if the diagnosis is solely based on
the lower FPG, which appears to particularly include the
elderly. The observations leading to the use of 200mg/dL
level and the difficulties with this level suggest further
revisions may be needed. Using data from the NHANES
III survey, comparisons of the results of FPG with the 
2-h post-OGTT plasma glucose level are more than 50%
discrepant.65 The ADA’s 1997 report has stated that the
justification for the cut point for the 2-h post-OGTT
glucose level of 200mg/dL is derived, in part, from the
evidence that the prevalence of microvascular complica-
tions increases dramatically at this point. In addition, the
2-h plasma glucose value following an OGTT from many
large populations has a bimodal distribution. The nadir
intersection of the two modes is known as the antimode
and it shifts to the right with advancing age.66 The 
200mg/dL level represents the average level of the anti-
modes from several large population studies (Pima
Indians, Naruans, Samoans, Mexican-Americans, and
East Indians). However, the antimodes from these pop-



ulations arc quite variable (range, 143–310mg/dL) and 
do not support the average 200mg/dL level. They do,
however, increase with age.

Many of the reported studies show that the 1997 ADA
diagnosis standards do not result in equal sensitivity for
fasting and 2-h glucose levels, especially in older individ-
uals. Although the use of fasting plasma glucose alone for
diabetes diagnosis may simplify testing, the WHO crite-
ria would identify a much greater percentage of elderly
subjects with diabetes or impaired glucose testing and
move ahead the diagnosis by 5 to 8 years over criteria
based on fasting glucose levels. As diabetes prevention
efforts increase, a move to a more sensitive bias in diag-
nosis may be needed. The majority of newly diagnosed
diabetic patients (>90%) emerge from the population
with impaired glucose tolerance (IGT), no matter how 
it is defined, and are at higher risk for cardiovascular
disorders.27

Prognosis and Course of Illness

It had been hoped for many years that intensive treatment
of diabetes mellitus would reverse or defer significantly its
major complications of microvascular and macrovascular
disease, stroke, and heart attack, and be compatible with
a healthy lifestyle. While a general impression indicating
that intensive and aggressive therapy was potentially a
benefit, two major studies have recently provided much
greater justification and clarification for control of dia-
betes mellitus. These two studies, the Diabetes Control
Complications Trial research group and the United
Kingdom Prospective Diabetes Study Group investiga-
tions, are reviewed in detail here to establish more clearly
the rationale for close control of diabetes.

Glucose Control

The Diabetes Control and Complications Trial (DCCT)67

was a randomized, controlled trial of individuals with
type 1 diabetes mellitus (aged 13–39 years) comparing
the effect of intensive blood glucose management to 
conventional management on diabetic outcomes over a
mean 6.5-year follow-up. Subjects in general were in
good health and had diabetes for 1 to 15 years. Patients
were stratified by the presence of retinopathy into a
primary prevention cohort (no baseline retinopathy) and
a secondary prevention cohort (mild retinopathy), and
then randomized to either intensive insulin management
consisting of three or more insulin doses per day to keep
glucose levels as close to normal as possible or to con-
ventional therapy consisting of standard insulin therapy
to keep glucoses within accepted guidelines (A1c < 7.0).

For primary prevention, the adjusted relative risk of
retinopathy was reduced by 76% (95% CI, 62%–85%) in

the intensively treated group compared to the conven-
tionally treated group. For secondary prevention, the risk
of retinopathy progression was reduced by 54% (CI,
39%–66%) in the intensively treated group. In both
cohorts, the reduction in risk increased with time and was
not evident until 36 months into the treatment.

When the two cohorts were combined, intensive
therapy reduced severe retinopathy and need for 
laser treatment by 47% and 51%, respectively, clinical
neuropathy by 60% (CI, 38%–74%; p £ 0.002), micro-
albuminuria (p £ 0.002), and albuminuria (p < 0.04).
Severe hypoglycemia was more common (62 versus 19),
as were coma (16 versus 5) and emergency room admis-
sion (9 versus 4 cases per 100 patient-years) in the inten-
sively managed group. No significant differences in
mortality were observed between the two groups (7
intensive versus 4 conventional).

The DCCT resulted in a number of important recom-
mendations. Intensive therapy with a goal of achieving
glucose levels as close to the nondiabetic range as possi-
ble should be employed in most IDDM patients. Inten-
sive therapy should be implemented in centers with the
requisite nursing, dietary, behavioral, and clinical expert-
ise to ensure safe and effective therapy. Although most
diabetes in late life is not of the type 1 variety, this study
provided important principles and hopes for improving
the long-term prognosis for diabetes patients.

The most comprehensive study of type 2 diabetes to
date has been the United Kingdom Prospective Diabetes
Study Group.

United Kingdom Prospective Diabetes
Study (UKPDS 33)

The UKPDS 3368 investigated whether tight control of
blood glucose in type 2 diabetic patients reduced the risk
of microvascular or macrovascular disease. Patients over
age 65 were excluded from this multicenter RCT; mean
age was 54. Of the 3867 patients, 2729 were randomized 
to open-label intensive drug therapy with either chlor-
propamide, glibenclamide, or insulin, with the goal of low-
ering FPG to less than 108mg/dL. The 1138 other patients
were randomized to conventional therapy that aimed for
the lowest FPG possible with diet alone (although drugs
were added if FPG reached as high as 270mg/dL or in the
presence of hyperglycemic symptoms).

Compared to conventional therapy, intensive therapy
significantly reduced the risk of microvascular complica-
tions, but not macrovascular complications or macrovas-
cular subclinical surrogate endpoints over the 10-year
study period. Median hemoglobin A1c levels were signif-
icantly lower in the intensive group (7%) than in the 
conventional group (7.9%). Three grouped endpoints
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were assessed: all-cause mortality, diabetes-related deaths
[myocardial infarction (MI), stroke, peripheral vascular
disease, renal disease, hyperglycemia or hypoglycemia,
and sudden death], and any diabetes-related endpoint
(death from any of the preceding, as well as nonfatal MI,
angina, heart failure, stroke, renal failure, amputation,
vitreous hemorrhage, retinopathy, blindness, or cataract).
Only diabetes-related endpoints were significantly
reduced with intensive therapy, with a risk reduction of
12% (95% CI, 1%–21%). Most of this reduction was due
to reduction in microvascular outcomes, especially the
need for retinal photocoagulation, which was reduced
25% (95% CI, 7%–40%). All three intensive drug 
regimens reduced microvascular endopoints equally.

Neither all-cause mortality nor diabetes-related deaths
differed by intensity of treatment, although a non-
significant trend (p = 0.052) toward reduction in risk 
of myocardial infarction was observed in the intensive
therapy group, with an RRR of 16% (95% CI, 0–29%).
Compared to conventional treatment, intensive therapy
was associated with a mean 6.4-pound weight gain (most
prominently in the insulin group) and an increased risk
of hypoglycemia. Treatment for hypertension was more
common with chlorpropamide than with any other
regimen, including conventional therapy.

A substudy examined 342 newly diagnosed obese dia-
betic patients randomized to metformin during UKDPS
33 and compared them to the overweight patients who
were included in the UKDPS 33 study already discussed
[conventional treatment (411) or intensive treatment
(951)]. Based on absolute risk (events per 1000 patient-
years) and relative to conventional therapy, metformin
treatment reduced risk of any diabetes-related endpoint
by 32% (NNT, 10; CI, 6–32), diabetes-related deaths by
42% (NNT, 19; CI, 10–97), and all-cause mortality by 36%
(NNT, 15; CI, 8–83). Relative risk of myocardial infarc-
tion was also significantly reduced. Metformin was also
significantly better than all other drugs used in the inten-
sively treated group in reducing risk of reaching any 
diabetes-related endpoint, stroke, and all-cause mortality.
In these already overweight patients, weight gain was 
less common with metformin than with other intensive
therapies, as were hypoglycemic episodes.69

Metformin/Sulfonylurea combined therapy was found
to perhaps have less benefit than either drug alone. This
observation is important as the popularity of combined
drug therapy is increasing.

Blood Pressure Control and
Complications in Type 2 Diabetes

UKPDS 38 evaluated the effect of hypertension control
on diabetic outcomes. The study involved the random-
ization of 1148 hypertensive patients (mean age, 56.4

years), to either tight blood pressure control (blood 
pressures less than 150/85) with either an angiotensin-
converting enzyme (ACE) inhibitor (captopril) or a 
beta-blocker (atenolol), or to less tight control (blood
pressures less than 180/105) without these drugs. The
actual mean blood pressures obtained were 144/82 in the
tight control group and 154/87 in the “less tight.”

Endpoints were identical to those in the main study
just described. Mean follow-up time was 8.4 years. Tight
blood pressure control reduced diabetes-related end-
points by 24% (95% CI, 8%–38%; p = 0.0046), diabetes-
related deaths by 32% (CI, 6%–51%; p = 0.019; NNT =
15), and stroke by 44% (CI, 11%–65%; p = 0.013) com-
pared to less tight control. Microvascular endpoints were
reduced by 37% (CI, 11%–56%; p = 0.0092), with 35%
reduction in risk of retinal photocoagulation (p = 0.023).
There was no difference in all-cause mortality. There
were also no differences between captopril or atenolol in
terms of treatment benefits.70

The DCCT and UKPDS give us important information
related to the rationale for treatment of diabetes 
mellitus in late life. It is clear that microvascular and
macrovascular events can be influenced by careful
control of diabetes mellitus. As a result, the management
of both blood pressure and blood sugar in diabetes 
mellitus has a sound rationale.

The use of ACE inhibitor therapy in minimizing the
development of and the progress of renal damage as
measured by micro- and clinical-grade albuminuria has
now become an important standard of care in the man-
agement of type 2 diabetes. Whether ACE inhibitor itself
or blood pressure reduction alone is the factor reducing
albuminuria is not fully answered. Additionally, the
importance of high lipids as a strong risk factor for future
cardiovascular disease in diabetic individuals is gaining
attention, and aggressive treatment is becoming the
norm.

Treatment and Management of
Diabetes Mellitus

The benefits of aggressive treatment in terms of delaying
or preventing complications in the elderly diabetic are
clear. Life expectancy for the older diabetic person is
approximately two-thirds that of a healthy elderly indi-
vidual. This fact is not an argument against aggressive
treatment; in fact, reductions in life expectancy are in
large part because most older diabetics have adequate
time to develop and suffer from chronic complications of
diabetes mellitus. Recent studies confirm that many of
the vascular and renal complications of diabetes develop
at a relatively similar rate in types 1 and 2 diabetes.69

Other diabetic complications are aggravated by changes
inherent in aging. Creatinine clearance declines with



normal aging71 and may accelerate or enhance risk for
diabetic renal failure. Age is also an independent risk
factor for the development of peripheral neuropathy, a
common condition in diabetes mellitus.72,73

The initial approach to the older adult with diabetes
mellitus requires assessment of the patient’s current
medical status and estimated life expectancy. Motivation
and commitment of the patient and family also play a
large role in determining what level of treatment is
appropriate. Support services available in the community
and financial status should also be considered.

Following evaluation, one of two levels of care can be
recommended: symptom-preventing care or aggressive
care. The decision is made jointly by the patient and the
primary caregiver. Family members and consultants such
as geriatricians, diabetologists, cardiologists, and nephrol-
ogists may be helpful. These consultants provide a clearer
picture of the current medical condition and estimates of
life expectancy.

Symptom-preventing care is indicated for those 
individuals for whom the primary goal of treatment is
avoidance of metabolic complications. The average
glucose levels necessary to achieve this goal are approx-
imately 200mg/dL (11mM) or the glucose level at which
glycosuria is minimal. The elimination of glycosuria
removes the risk of volume depletion and the risk of 
secondary problems related to hypotension and poor
tissue perfusion. Hyperglycemic hyperosmolar nonke-
totic coma due to dehydration and glycosuria is the most
dramatic expression of this phenomenon. Glycosuria also
is associated with weight loss caused by the loss of 
calories in the urine. The resultant catabolic state leads
to a loss of lean body tissue. The long-term consequences
of poor nutrition include increased risk of infections.

Aggressive care has prevention of long-term compli-
cations as its goal. Euglycemia is defined as (1) a fasting
glucose level lower than 115mg/dL (6.4mM), (2) a mean
glucose level between 110 and 140mg/dL (6–8mM), and
(3) normal levels of glycosylated hemoglobin. Prevention
of long-term complications in type I patients results 
from this level of control. These benefits are believed 
to extrapolate to elderly patients within NIDDM.

Aggressive management programs for older adults
with diabetes require high levels of skill, commitment,
and diabetes education. Most older individuals are 
fully able to learn the complicated concepts and tasks
required.74–76 Older adults lead a less hectic, more ordered
life than younger adults. Consequently, making the
adjustments in lifestyle necessary for adherence to a good
diabetes treatment program may at times be easier.

All older adults with diabetes mellitus should receive
a standard basic care program regardless of the treatment
goal chosen. These standards77 (Table 46.1) include a
complete history and physical examination to detect any
complications of diabetes mellitus and any risk factors for

complications. A geriatric assessment, emphasizing a
functional assessment, should be performed at the time
of diagnosis. Skills in the basic activities involved in daily
life (bathing, grooming, dressing, feeding, toileting, and
transferring) and the instrumental activities of daily life
(e.g., shopping, telephoning, finances, and housework)
should be assessed. Social support systems and financial
and insurance status often should also be assessed, by
nursing and social work staff. Laboratory evaluation 
at diagnosis includes determinations of fasting serum
glucose level, glycosylated hemoglobin (to assess previ-
ous level of control and to be used as a baseline), fasting
lipid profile, and serum creatinine; urinalysis with 
examination for proteinuria; and an electrocardiogram.
Ophthalmologic evaluation at the time of diagnosis is 
recommended by the American Diabetes Association 
for all patients with NIDDM.78 This recommendation is
particularly relevant for elderly patients who are at high
risk for ocular diseases including cataract and glaucoma.
Dietary assessment provides an initial dietary therapy for
the diabetic patient.

Standard diabetes therapy includes diet, exercise, and
if necessary use of oral hypoglycemic agents or adminis-
tration of insulin.

Oral Hypoglycemic Agents

Increasingly, therapy for type 2 diabetes builds on diet
and exercise and has become more mechanistically
focused. Single or combination chemotherapy is used.
A significant amount of improvement can be expected
with improved therapy. Currently, 54% of elderly dia-
betic patients have hemoglobin A1c levels above normal
and 27% of the total had A1c levels greater than 8. Thus,
nearly a quarter have “poor” control.79 Current best prac-
tices require a normal hemoglobin A1c, certainly less than
7. For those individuals in whom the demands of therapy
are too great, medication side effects are too great, or
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Table 46.1. Minimum standards of care for older adults with
diabetes mellitus.

Initial evaluation
Complete history and physical examination
Geriatric assessment
Laboratory examination: fasting blood glucose, glycosylated

hemoglobin, fasting lipid profile, creatinine, urinalysis,
electrocardiogram

Ophthalmologic examination
Dietary assessment

Continuing care
Use of treatment as needed to meet target glucose levels: diet, oral

agents, or insulin
Assessment of blood glucose levels as frequently as needed to

ensure that treatment goals are being met
Annual assessment for diabetes complications
Annual review of geriatric assessment
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access to monitoring is not possible, a reduction in expec-
tations and greater complication rates will be higher.
Medications currently available can promote insulin
secretion, increase insulin sensitivity, or slow the diges-
tion/processing of complex carbohydrates.

Diet

Diet alone has varying degrees of success. Elderly
patients with diabetes are able to improve diabetes
control with diet and weight loss.80 However, they may
find it difficult to adhere to a strict dietary regimen and
maintain weight loss. Older adults with mobility prob-
lems may find exercise to increase caloric expenditure
impossible. If dramatic dietary restriction is employed 
to reduce weight, nutrient and vitamin deficiencies may
develop. Aggressive dietary management cannot be rec-
ommended under these circumstances. Other considera-
tions specific to older adults may limit the effectiveness
of dietary therapy (Table 46.2).18

A diabetic diet is relatively high in carbohydrates
(50%–60% of total calories), low in fat (<30% of total
calories from fat, with 10% saturated fat, 10% polyun-
saturated fat, and 10% monosaturated fat), and moder-
ate in protein (~20% of total calories). If malnourished
or chronically ill, the elderly patient should increase
protein and energy intake. Vitamin and mineral supple-
ments are indicated when caloric intake falls below 1000
kilocalories per day.

Exercise

The role of formalized exercise programs in the manage-
ment of diabetes mellitus remains controversial. The 
beneficial effects of exercise on glucose tolerance have
been well documented.81 The effectiveness of exercise in
lowering plasma glucose levels is unclear. The effects of
exercise on glucose tolerance are disappointingly tran-
sient, lessening within days of stopping an exercise
program.82 Exercise for older adults with diabetes may
pose additional problems. Perhaps four-fifths of older
men with newly diagnosed mild diabetes are unable to
participate in a regular training program because of other
diseases or treatments.83 Exercise for control of hyper-

glycemia may thus not be feasible for many older adults.
These benefits and the risks of exercise in older adults are
outlined in Table 46.3.77 Because of the prevalence of
silent coronary artery disease in this population, older
adults with diabetes should be given an exercise toler-
ance test before they begin any exercise program.

Agents Increasing Insulin Secretion

Sulfonylureas

First-generation agents such as chlorpropamide (Dia-
binese) are largely of historical interest. Because of 
chlorpropamide’s very long half-life (up to 60h), risk of
hypoglycemia, and production of hyponatremia from
stimulation of excess antidiuretic hormone, it is rarely
used today. Second-generation agents in the sulfonylurea
class have largely replaced chlorpropamide. Glipizide
(Glucotrol and Glucotrol XL) and Glyburide
(Micronase, Glynase, and Diabeta) have been standards
for many years. All, however, are associated with weight
gain and hypoglycemia and are of less utility the higher
the fasting glucose. These drugs rarely produce hypona-
tremia from central stimulation of antidiuretic hormone.
Once fasting glucose levels rise above 200mg/dL, insulin
secretory reserve is very limited and these agents are 
less likely to be successful. As a general principle, dosing
with second-generation agents should be initiated at the
lowest end of the dosing range until individual suscepti-
bility to hypoglycemia is known. Dosing is each morning,
or twice a day.

Meglitinides

Repaglinide (Prandin) is an agent given before each
meal, as it has a short half-life and is a shorter and more
rapidly acting agent than classic sulfonylureas. It is 
therefore most useful when postprandial elevation of
glucose dominates the clinical picture. Weight gain and
hypoglycemia are shared side effects with sulfonylureas.
However, in the treatment design for an individual 
experiencing between-meal hypoglycemia while taking
sulfonylureas, Repaglinide is attractive.

Table 46.2. Dietary therapy: special considerations for older
adults with diabetes.

Financial difficulty
Difficulty with shopping because of transportation or mobility

problems
Poor food preparation skills (particularly elderly widowed men)
Ingrained dietary habits
Difficulty following dietary instruction because of impaired cognitive

function
Decreased taste
Increased frequency of constipation

Table 46.3. Potential benefits and risks of exercise for older
adults with diabetes.

Benefits Risks

Improved exercise tolerance Sudden cardiac death
Improved glucose tolerance Foot and joint injuries
Improved maximal oxygen consumption Hypoglycemia
Increased muscle strength
Decreased blood pressure
Decreased body fat and increased muscle 

mass
Improved lipid profile
Improved sense of well-being



D-Phenylalanine

Nateglinide (Starlix), which is a chemical derivative of
the amino acid phenylalanine, has a similar profile and
mode of action as Repaglinide. Because of its very short
action, it is most useful in early diabetes when fasting 
glucoses are only mildly elevated.

Agents Increasing Insulin Action

Because of the recognition of insulin resistance as a fun-
damental component of noninsulin-dependent diabetes
mellitus, agents increasing tissue sensitivity and respon-
siveness to endogenous insulin have become corner-
stones of treatment. A very beneficial treatment side
effect is the promotion of weight loss by these agents.

Metformin

Metformin (Glucophage, Glucophage XL) is given once
(XL) or twice a day and assists altered diabetes physiol-
ogy by improving insulin-mediated effects on the liver.
The result is improvement in fasting hyperglycemia. On
initiating treatment, bloating, cramps, and diarrhea may
result. There is still a rare risk of lactic acidosis in indi-
viduals with renal, cardiac, or liver failure or in individu-
als undergoing contrast studies where borderline renal
function is already present. Because of this, it is suggested
that metformin doses be withheld temporarily in high-
risk settings, such as hospitalization, dehydration, or
planned radiologic studies. When creatinine clearance is
low (when serum creatinine is greater than 1.5mg/dl), or
there is advanced liver, cardiac, or pulmonary disease, this
agent should be avoided. Creatinines greater than 1.5 are
seen in approximately 5% of all elderly individuals.

Thiazolidinediones

Rosiglitazone (Avandia) and Pioglitazone (Actos), both
once or twice per day medicines taken with food that
specifically assist in insulin action on muscle and fat,
are useful alternatives to metformin. As with metformin,
hypoglycemia is rare. However, monthly monitoring of
liver function is required as approximately 10% develop
hepatic enzyme elevations, and rare fatal hepatitis has
occurred. Being new, these drugs are much more expen-
sive than sulfonylureas.

Agents Slowing Carbohydrate Processing in
the Gut

The alpha-glucosidase inhibitors Acarbose (Precose) 
and Miglitol (Glyset) both reduce postprandial increases
in blood sugars by inhibiting the breakdown of dietary
carbohydrate. These agents are taken with the first food
intake of every meal. While they are useful adjunctive

therapy for more severe diabetes, Acarbose and Miglitol
are helpful in impaired glucose tolerance and mild dia-
betes as well. High doses of bran have also been as-
sociated with improved glucose intolerance and have the
additional benefit of lowering cholesterol. The com-
mon side effect of all these agents is gas, bloating, and
diarrhea.

Combination Therapy

In recent times, the use of drug combinations has
increased to avoid or minimize insulin therapy and its
inconvenience, hypoglycemia, weight gain, and possible
acceleration of other atherogenesis. Several drug com-
binations have emerged, based on successful experience
in combining drugs with complementary mechanisms of
action.

Stepwise addition of agents is the practical approach.
The most studied combination is sulfonylurea and
insulin. Clearly some secretion of endogenous insulin
must still be present. In this combination, insulin is given
at night and sulfonylurea is given before each meal to
produce insulin increments in the postprandial state.
Insulin and metformin have been used in combination,
with the goal of improving insulin action. Two oral hypo-
glycemics have been studied in combination, sulfonylurea
and metformin; this is an attractive combination as the
first produces insulin release, now able to stimulate
tissues that have been sensitized by metformin. A three-
drug regimen has been described combining NPH insulin
at night, preprandial glipizide three times a day, and
metformin twice a day. Although this intense regimen 
will minimize weight gain due to lower overall dosing
with insulin, it poses a complexity challenge for elderly
individuals.

Combination therapy will be increasingly popular, as
combination effects on lipids, hypoglycemic events, and
progression of disease is better defined in future years.

Management During Terminal Phases
of the Illness: The Elderly Nursing
Home Patient

Approximately 3% to 5% of the population over the 
age of 65 live in nursing homes.84 One-third of elderly
individuals will spend some time in a nursing home.85,86

Diabetes prevalence in the nursing home population is
about twice that in the general population87 and has pro-
gressively increased since 1964.88,89 The 1987 National
Medical Expenditure Survey found that diabetic patients
in nursing homes had a high prevalence of diseases asso-
ciated with diabetes, such as heart disease, and a high
prevalence of amputations and immobility.90,91 Chronic
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renal failure, retinopathy, neuropathy, urinary tract infec-
tions, and skin infections are also more common among
the patients with diabetes than among a similarly aged
group of patients without diabetes.92 In contrast, the 
prevalence of dementia is low in diabetic nursing home 
residents.

A significant degree of functional limitation occurs in
this population. As life expectancy is markedly reduced
for most individuals admitted to nursing homes, the
primary goal of therapy is symptom prevention. A recent
study of 563 individuals from 24 nursing homes revealed
that 75.8% died within 2 years.93 Poor functional status
was a major predictor of mortality.

Control of hyperglycemia in patients in nursing homes
is achieved primarily by diet and medication. Exercise
does not play a major role. Diet is an important thera-
peutic option, but weight maintenance may be as impor-
tant as weight loss for many elderly patients with diabetes
in nursing homes. One study found that more than 20%
of patients with diabetes in nursing homes were more
than 20% underweight.92 Malnutrition in this population
is common. Patients should be weighed monthly, and
active dietary adjustments should be made.94

The choice of sulfonylureas or insulin therapy should
be based on the level of glycemic control desired. Sul-
fonylureas are preferable both to the patient and to the
nursing home staff.95 Insulin, however, is needed for those
patients for whom glycemic goals cannot be achieved
with a sulfonylurea. In the nursing home setting, glucose
monitoring may be done more frequently, a major asset
in the management of diabetes mellitus, resulting in low
levels of glycosylated hemoglobin and few episodes of
hypoglycemia.92,96

Nursing home patients are prone to conditions that
may be related to, or are exacerbated by, diabetes
mellitus, particularly skin and urinary tract infections.
Limiting the use of indwelling bladder catheters and
ensuring good urinary output through adequate hy-
dration may reduce urinary tract infections in this pop-
ulation. Skin infections may be prevented by strict
pressure ulcer precautions, including frequent turning 
of immobilized patients, the use of adequate bed and
wheelchair cushioning, and the use of heel protectors.
The prevalence of all infections is reduced with strict
hand-washing regimens. Annual influenza and 5-year
pneumococcal vaccination will protect against epidemics
of these illnesses in the nursing home. Immunization 
and PPD (purified protein derivative) status should be
verified and documented for all new admissions to the
nursing home. Patients with diabetes who have a positive
PPD reaction should be considered for prophylaxis with
isoniazid if they have not been treated previously for
tuberculosis.

Regular ophthalmologic, dental, and foot care services
should continue in the nursing home.

Management of the Hospitalized
Diabetic Patient

Elderly diabetic individuals are hospitalized about twice
as often as elderly people without diabetes. In the
NHANES II study, only 16.5% of individuals 65 to 74
years old without diabetes reported having been hospi-
talized once or more within the previous year, whereas
29.8% of those with known diabetes reported having
been hospitalized.97

In the hospital, the goal for glycemic management is 
to minimize the likelihood of insulin deficiency, which 
can contribute to a catabolic state. Tight control is not
necessary to achieve this goal. Reasonable goals would
be a mean plasma glucose level of less than 250mg/dL
(14mM) and minimal glycosuria. Stressful illnesses such
as myocardial infarction, pneumonia, influenza, and
stroke can exacerbate hyperglycemia and may even pre-
cipitate hyperosmolar hyperglycemic nonketotic coma in
a patient who is already hospitalized. Fifty percent of all
severe episodes of dehydration develop in the hospital.98

This setting is thus a high-risk environment that could
lead to hyperglycemia. Thus, elderly patients usually
treated with oral agents may need to be treated tem-
porarily with insulin. Appropriate intravenous fluid
therapy to prevent dehydration and worsening of hyper-
glycemia should be given. Frequent glucose monitoring
is recommended to prevent wide variations in glycemia.
Sliding scales of regular insulin can be useful for the
acutely ill patient or postoperative patient who is unable
to eat. However, once oral intake is adequate, split dosing
of insulin with adjustments made as needed on the basis
of results of frequent glucose monitoring is possible.

Hypoglycemia is a significant problem for all hospital-
ized patients with diabetes. In general, hypoglycemia 
in the hospital results from decreased caloric intake or
inappropriate changes in insulin dosage.96 Hypoglycemia
may be prevented by frequent glucose monitoring,
with adjustments being made in the insulin dose as the
patient’s medical condition changes.

Prevention of Clinical 
Diabetes Mellitus

Diabetes mellitus affects more than 100 million individ-
uals worldwide and, because of known risk factors
common to many individuals that can be manipulated,
the development of type 2 diabetes may potentially be
modifiable. A number of clinical trials have addressed
this hypothesis through dietary modification, physical
activity, and drug treatment. Although some studies indi-
cate protection against diabetes development, conclu-
sions remain limited for reasons of study design problems



with randomization, subject selection, or intervention
intensity.

Six prospective studies have examined the predictors
of progression from impaired glucose tolerance to type 
2 diabetes.99,100 Across the six studies (n, 177–693), the
incidence rates averaged 57.2 per 1000 patient-years.
Incidence rates were sharply higher for those in the top
quartile of fasting glucoses, but increased linearly with
increasing 2-h postchallenge glucose levels. Native and
Hispanic incidence rates were higher than those of
Caucasians. Baseline age showed no consistent pattern.
Obesity was positively associated with future diabetes
mellitus, no matter how body fatness was measured.

One study in the elderly and two in younger patients
suggest that diet and exercise may prevent diabetes mel-
litus in patients with impaired glucose tolerance. In Da
Qing, China, a screening program detected 577 individu-
als (mean age, 45.0) with impaired glucose tolerance
(IGT).101 Following stratification by body weight, patients
were assigned to either active treatment (one of three
possibilities: diet, exercise, or a combination of both) or
to a control group who received brochures on diet, exer-
cise, and IGT. At 6 years, more than two-thirds of the
control group (67.7%) developed diabetes, compared to
less than half in each of the active treatment groups
(43.8% of diet group, 41.1% of exercise group, and 46%
in the exercise plus diet group; all p < 0.05 compared to
control but no significant differences compared to each
other). After adjustment for differences in baseline
obesity and fasting glucose, reductions in risk of devel-
oping diabetes were 31% for diet, 46% for exercise, and
42% for diet plus exercise, each highly significant com-
pared to control.101

Another multicenter, partially blind study in Finland
identified 522 overweight middle-aged persons with IGT
(mean age, 55; persons over age 65 were excluded) who
were randomly assigned to usual care or to individualized
counseling aimed at reducing weight and total fat intake
while increasing fiber intake and exercise.102 Mean weight
loss at 2 years was significantly different between the 
two groups; 7.7 pounds in the intervention group and 
1.8 pounds for the control group. At 2 years, the cumula-
tive incidence of diabetes was 6% in the intervention
group versus 14% in controls (at 4 years, 11% and 23%,
respectively), a risk reduction of 58% (95% CI, 0.3–0.7;
p < 0.00l).

The largest U.S. study, the Diabetes Prevention
Program, recently announced dramatic reductions in the
appearance of diabetes in overweight persons with IGT
(mean age, 51) through lifestyle modifications.103 A total
of 3234 people were randomized to either metformin
(850mg twice a day), placebo, or 150min of weekly exer-
cise with a low-fat diet and a goal of 7% weight loss. The
incidence of type 2 diabetes over a 3-year period was
4.8% with lifestyle intervention, 7.8% with metformin,

and 11% in the control group. In the subgroup of patients
over 60 years of age, reductions in risk of diabetes
through lifestyle changes were at least as great as that
observed in the overall study population. Thus, substan-
tial reductions in the incidence of diabetes were pro-
duced by lifestyle (58%) or metformin (31%). The era of
identification of individuals at risk and preventing future
disability from targeted practical intervention is well
under way.
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macroscopic thyroid nodules rises with age, with a
marked increase in clinically palpable disease. However,
there does not appear to be a correlation of thyroid
weight or histology with thyroid function,5 at least as
assessed by circulating thyroxine concentrations.

Thyroid Physiology

Control of Thyroid Function

The hypothalamic–pituitary–thyroid axis functions as a
classic negative feedback system (Fig. 47.1). Thyrotropin-
releasing hormone (TRH), a hypothalamic tripeptide,
stimulates the thyrotropes in the pituitary to synthesize
and release thyroid-stimulating hormone (TSH, thy-
rotropin). In turn, TSH binds to specific receptors on
thyroid follicular cells to stimulate virtually all aspects of
thyroid growth and function from the trapping of iodide
from the blood to the synthesis and secretion of the thyroid
hormones thyroxine (T4) and triiodothyronine (T3).

Circulating thyroid hormone exerts negative feedback
at the pituitary level, and, as has been recently elucidated,
at the hypothalamic level as well. Thus, a rise in thyroid
hormone concentrations suppresses TSH and, quite
likely, TRH biosynthesis and secretion. On the other
hand, a fall in serum thyroid hormone levels stimulates
pituitary TSH (and presumably hypothalamic TRH)
biosynthesis and secretion. The hypothalamus and 
pituitary both respond to changes in thyroid hormone
concentrations with exquisite sensitivity. Thus, serum
TSH levels can fall or rise in response to seemingly minor
reciprocal changes in thyroid hormone concentrations,
often still within the normal range but not drastic enough
to cause clinical evidence of altered thyroid function. For
this reason, serum TSH levels are extremely valuable in
diagnosing subtle disturbances in thyroid function, which
are particularly common in the elderly.

Although the hypothalamic–pituitary unit is of primary
importance in the overall control of thyroid function,

Thyroid problems in the elderly are commonly encoun-
tered and are challenging to diagnose and treat. In the
geriatric population, the prevalence of certain thyroid
diseases (e.g., nodules, goiter, hypothyroidism) is high,
and some thyroid disorders (e.g., hyperthyroidism) may
have subtle or atypical presentations.1 In older patients
with common nonthyroidal illnesses, thyroid function
tests may be altered, making their interpretation all the
more difficult. Finally, therapy may be more complex
than in younger patients because of the presence of
underlying chronic illness, especially cardiac disease, and
because of altered thyroid hormone metabolism.

Regardless of age, thyroid disorders can be conve-
niently categorized as functional (hyperthyroidism and
hypothyroidism), inflammatory (thyroiditis), or neoplas-
tic (nodules, carcinoma). For unknown reasons, virtually
all thyroid problems occur more commonly in women.
Before discussing thyroid diseases in depth, however,
it is necessary to review normal thyroid function and to
emphasize the alterations in thyroid structure and func-
tion that occur in the elderly. Fundamental but unan-
swered questions are whether such changes are part of
normal senescence and whether they contribute materi-
ally to the aging process itself.

Aging and Thyroid Anatomy 
and Physiology

Thyroid Anatomy

During normal aging, atrophy and fibrosis of the thyroid
occur.2 There is a corresponding reduction in thyroid
weight, making palpation of the normal thyroid more dif-
ficult. To an unknown extent, these anatomic and histo-
logic changes reflect autoimmune phenomena,3 because
prevalence of antibodies to thyroglobulin and micro-
somal antigens approaches 20% in women over age 60
years.4 In addition, the prevalence of microscopic and
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there is solid evidence that iodide also serves as a regu-
lator of thyroid hormone biosynthesis and secretion.
In pharmacologic doses (>30mg), iodide inhibits 
thyroid hormone release and blocks thyroidal iodide
uptake. Iodide also causes a transient decrease in thyroid
hormone biosynthesis, the so-called Wolff–Chaikoff
effect. These actions of iodide are probably important in
protecting the organism against hyperthyroidism in the
event of large iodide loads. Because of its inhibitory
effects on thyroid function, iodide occasionally is used 
to treat hyperthyroidism, but, as is discussed here, it also
can cause either hyperthyroidism (the Jod–Basedow 
phenomenon) or hypothyroidism, given the appropriate
clinical substrate.

Thyroid Hormone Synthesis and Transport

Thyroid hormone synthesis is a multistep process that
begins with the trapping of iodide by the thyroid fol-
licular cell. Iodine is an essential nutrient and is abundant
in the diet of most Western countries. In the United
States, the average daily urinary iodine excretion, which
reflects dietary iodine intake, has fallen from a mean of
32mg/dL in 1971 to 1974 to 14.5mg/dL in 1988 to 1994.6

Fifteen percent of women over age 60 had low urinary
iodine levels (<5mg/dL), indicative of mild iodine defi-
ciency. The clinical consequences of this nutritional phe-
nomenon, which has also occurred in young individuals,
is uncertain.

Trapped iodide is oxidized and bound to tyrosine
residues in the large protein thyroglobulin via a process
known as organification. The next step is the “coupling”
of two iodinated tyrosines to form the iodothyronines, T4

and T3. Following synthesis,T4 and T3 are stored as colloid
in the follicular lumen. With TSH stimulation, the colloid
(i.e., thyroglobulin) is hydrolyzed inside vacuoles and the
free thyroid hormones are released into the bloodstream.
The daily T4 secretion is 10- to 20-fold greater than T3

secretion (75–100 versus 5–10mg/day). Once secreted,
they are bound (>99.9%) to transport proteins, princi-
pally thyroid-binding globulin (TBG), thyroid-binding
prealbumin, and albumin. It is believed that only the
unbound, or free, hormone is available to enter cells and
exert its metabolic effects. Because of the tight binding
of thyroid hormones to serum proteins, their clearance 
is prolonged significantly: the half-life of T4 is approxi-
mately 7 days; because it is less firmly bound, T3 has a
shorter half-life, approximately 1 day.

It is important to emphasize that quantitative and 
qualitative changes in the binding proteins alter the
serum total T4 and T3 concentrations but do not affect
free thyroid hormone levels. Thus, situations in which
thyroid-binding proteins are altered may be confused
with true thyroid dysfunction if only total thyroid
hormone concentrations are considered.

Thyroid Hormone Metabolism

Although thyroid hormones are metabolized in a variety
of ways, the deiodination pathway is the most relevant
clinically (Fig. 47.2). Via this route, approximately 50%
of the daily T4 production is converted to T3 by removal
of a single iodine atom from the outer ring of the T4 mole-
cule. This reaction is catalyzed by a ubiquitous enzyme,
5¢- or outer-ring deiodinase, which also degrades the non-
biologically active compound, reverse T3 (rT3), to another
inert product, T2. About 80% of the daily T3 production
derives from T4 deiodination in the peripheral tissues.
Because T3 is the more metabolically active hormone and
binds to nuclear thyroid hormone receptors with far
greater affinity than does T4, it is likely that T4 is merely
a “pro-hormone” for T3. In fact, virtually all the biologic
effects of thyroid hormone can be accounted for by the
actions of T3 alone.

A variety of clinical states can decrease the conversion
of T4 to T3 via inhibitory effects on outer-ring deiodinase
activity. Starvation, systemic illness, and certain drugs
(propranolol, amiodarone, iodinated contrast agents) all
cause a fall in serum T3 concentrations and a reciprocal
rise in serum rT3, resulting from a fall in T4 to T3 conver-
sion and in rT3 degradation. The fall in T3 concentration
reduces protein catabolism and tissue oxygen consump-
tion, which may be beneficial to the organism during
periods of illness or decreased caloric intake.

Figure 47.1. Regulation of thyroid-stimulating hormone
(TSH) and thyroid hormone secretion. The relationship
between bound and free thyroid hormones in the serum is
depicted, emphasizing the importance of the free thyroid
hormone concentration in the feedback control of TSH release
and in peripheral tissues.



Age-Related Changes in Thyroid Function 
and Metabolism

A number of studies have examined possible changes in
thyroid function with advancing age. Most studies show
little, if any, change in circulating T4 or free T4 levels 
in the blood. Plasma iodide levels increase, due to a
decrease in thyroidal iodine accumulation. This fall in
thyroidal iodine uptake is accompanied by a decrease in
T4 secretion. However, decreased T4 secretion in the
elderly is not necessarily indicative of thyroid failure
because it is not accompanied by elevations in serum
TSH. Studies of elderly men7 have also revealed reduc-
tions in the T4 metabolic clearance rate resulting from
possible decreases in outer-ring deiodinase activity, lean
body mass, or both.8 Thus, there are two distinct changes
in T4 economy that occur with aging: a decrease in T4

secretion counterbalanced by a decrease in T4 degrada-
tion, with no net change in T4 concentrations in the blood.

Possible alterations in serum T3 concentrations are
more controversial. Although several studies have shown
age-related reductions in serum T3 and free T3 levels, par-
ticularly after age 90 years,9 others have found no signifi-
cant decline during the fifth through the ninth decade.10,11

One potential explanation for the discrepancies among
the various reports is the inclusion of individuals with
subclinical illness in the study populations. Thus, the
reported decline in serum T3 noted by some investigators
may be secondary to the presence of subtle or occult infir-
mities associated with aging, rather than being caused by
the aging process itself.

Despite the tentative conclusion drawn by many inves-
tigators that serum T3 levels do not fall with age, it is clear
that T3 levels often are low in randomly selected elderly
individuals without obvious illness. Because the major
source of daily T3 production derives from outer-ring

deiodination of T4, one possible explanation for the low
T3 levels in some aged individuals is the well-established
decrease in the T4 secretion rate. Another possible reason
is a decline in the T4 deiodination rate, which is the hall-
mark of systemic illness or decreased caloric intake. If a
fall in deiodination were the explanation, a reciprocal rise
in rT3 would be expected; this has recently been reported
in a group of healthy centenarians.9 Thus, the fall in serum
T3 may be due to the decrease in T4 production by the
thyroid gland or a decrease in peripheral T4 deiodination
or both.

As noted earlier, the decline in thyroidal T4 secretion
is not accompanied by an elevated serum TSH level,
which is the most sensitive indicator of thyroid hypo-
function. Indeed, some studies using highly sensitive TSH
assays have shown a decline in mean TSH levels with
age.10,12 However, other reports suggest that mean TSH
levels in the elderly are higher than values observed in
younger individuals.13 Because most studies have shown
that elderly women more often have high-normal or
frankly elevated TSH levels, and antithyroid antibodies
are often (although not always) present in such patients,
it is reasonable to conclude that the slight elevation in
mean TSH noted in most reports results from the inclu-
sion in the study population of patients with subclinical
autoimmune thyroiditis.2 Thus, the normal range for TSH
should not differ between younger and older individuals.

Thyroid Hormone Action

Thyroid hormones enter the cell by diffusion and bind to
specific receptors located in the nucleus. The thyroid
hormone receptor was recently discovered to be a homo-
logue of the protein product or products of a family 
of oncogenes (erb-A), and shares common structural 
features with the steroid hormone and retinoic acid
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receptors.14 The thyroid hormone receptor protein acts to
modify DNA transcription and the synthesis of new pro-
teins by the cell (e.g., angiotensin-converting enzyme, sex
hormone-binding globulin, the beta-adrenergic receptor,
factor VIII). while it inhibits the transcription and 
synthesis of other proteins (e.g., TSH and TRH). Future
studies of thyroid hormone receptors will undoubtedly
enhance our understanding of thyroid hormone action,
particularly the reasons why older thyrotoxic individuals
have few or no symptoms or signs of thyroid hormone
excess (see following).

Virtually all tissues contain thyroid hormone receptors
in varying amounts; the degree to which a tissue responds
to thyroid hormone is proportional to the thyroid
hormone receptor density within that tissue. Clinical
observations suggest that elderly persons have decreased
responsiveness to thyroid hormones, which is particularly
striking in the older patient with thyrotoxicosis, as dis-
cussed in the next section. Experimentally, the thyroid
hormone response of erythrocyte Ca2+/adenosine triphos-
phatase (a nonreceptor-mediated activity) falls with
age,15 and in aging rats there is a decrease in hepatic
malate dehydrogenase mRNA induction by T3 compared
to young rat.16 There may also be an age-related decrease
in lymphocyte nuclear thyroid hormone receptors.17

Despite these intriguing data, the decrease in thyroid
hormone action that is obvious clinically has yet to be
explained at the molecular level.

Thyroid Function Testing

The many recent advances in the laboratory measure-
ment of thyroid function have greatly simplified the evalu-
ation of thyroid dysfunction. Even subtle forms of hypo-
and hyperthyroidism can be diagnosed easily, and thyroid
hormone therapy can be adjusted with great precision.

Measurement of Thyroid 
Hormone Concentrations

Radioimmunoassays for T4 and T3 are routinely available,
with rapid turnaround times. It must be recalled that
alterations in TBG affect the total T4 and T3 concentra-
tions but not the circulating free thyroid hormone con-
centrations. Thus, patients with TBG excess or deficiency

have high or low T4 and T3 concentrations, respectively,
but are clinically and biochemically euthyroid (Table
47.1). It behooves the clinician to determine the true
thyroid status of the patient to avoid erroneous diagnoses
and inappropriate therapy. Direct measurement of free
T4 has become more popular due to improved cost-
effectiveness; it has rapidly replaced the free thyroxine
index (FTI), which is the product of total T4 and the T3

resin uptake (T3RU). The T3RU is an indirect approxi-
mation of TBG binding capacity, and, when used in
concert with the total T4 concentration, it permits distin-
guishing true thyroid disease from perturbations in TBG
concentration. It is important not to confuse the T3RU,
which uses radioactive T3 in vitro, with the direct assay of
serum T3 (the T3 radioimmunoassay).

Low Serum Total T4 Levels

Hypothyroxinemia is characteristic of hypothyroidism,
but other conditions also must be considered (Table
47.2). A decrease in serum total T4 often results from
TBG deficiency or inhibition of T4 binding to TBG by
drugs (salsalate, high-dose salicylates) or endogenous
factors. A circulating inhibitor of T4 binding to TBG has
been described in nonthyroidal illness and may account
for the often extraordinarily low total serum T4 values 
(<3mg/dL) observed in critically ill patients. Unfortuna-
tely, most conventional free T4 assays also yield low
results in patients with severe illness that are probably
artifactual in nature. Using a technique known as equi-
librium dialysis, free T4 levels are usually found to be
normal or even slightly elevated in such circumstances,
and most patients are considered to be euthyroid. Low
total T4 and free T4 levels are also seen in patients taking
antiseizure medications because of accelerated hepatic T4

metabolism and assay artifact, respectively.18 Because
TSH values are normal in this circumstance, these indi-
viduals are considered to be euthyroid.

High Serum Total T4 Levels

Hyperthyroxinemia is seen in most patients with hyper-
thyroidism. Approximately 10% of patients, however,

Table 47.1. Clinical situations associated with abnormal TBG
concentrations.

TBG excess TBG deficiency

Estrogen therapy Androgen therapy
Acute hepatocellular disease Chronic liver disease

Severe catabolic illness
Congenital X-linked deficiency

TBG, thyroid-binding prealbumin.

Table 47.2. Major causes of abnormal serum T4 concentrations
in elderly patients.

Increased T4 Decreased T4

Hyperthyroidism Hypothyroidism
Increased protein binding TBG deficiency

TBG excess Serious illness
Anti-T4 antibodies Anticonvulsant therapy
Abnormal binding proteins
Acute illness (transient)

Decreased T4 catabolism
Amiodarone
High-dose propranolol



have T3 toxicosis,with normal serum T4 but elevated serum
T3 levels. This circumstance is particularly common in
patients with toxic nodules and toxic multinodular 
goiter. Interestingly, elderly thyrotoxic patients often also
develop “T4 toxicosis,” with normal serum T3 levels, a
finding that is rare in younger hyperthyroid patients; this is
discussed in more detail in the section on hyperthyroidism.

Euthyroid hyperthyroxinemia (see Table 47.2), that is,
a high total T4 level caused by elevations in TBG or other
binding proteins, is commonly confused with biochemical
hyperthyroidism. However, use of the free T4 (fT4) assay
circumvents most problems that arise from alterations in
thyroid binding protein levels, and usually permits the
correct interpretation of an elevated serum T4 level and
a normal TSH level.

Measurement of TSH

The pituitary gland is exquisitely sensitive to changes 
in circulating thyroid hormone concentrations. Serum
TSH levels therefore are elevated even in mild primary
hypothyroidism and, theoretically, TSH levels should 
be low in virtually all forms of hyperthyroidism. Of
course, the serum TSH level will be inappropriately low
in hypothyroid patients with pituitary or hypothalamic
failure, and, in the rare patient with a TSH-secreting 
pituitary adenoma causing hyperthyroidism, the TSH
level will be inappropriately elevated or normal.

In recent years, TSH assays have been refined, with
improvements in their level of sensitivity. Modern tech-
niques can reliably distinguish the low TSH levels in
hyperthyroidism from normal TSH levels, which was not
possible with older TSH assays. This important modifica-
tion permits the clinician to diagnose hyperthyroidism
(which should yield low or undetectable TSH levels) with
greater ease. Most assays in general use are termed sen-
sitive or second-generation assays and typically have a
functional detection limit for TSH of approximately 
0.1mU/L. Newer assays, termed ultrasensitive or third
generation, are becoming more widespread and have a
detection limit in the range of 0.01 to 0.005mU/L. In 
both assays, patients with clear-cut hyperthyroidism have
undetectable TSH values. Although these new assays
have revolutionized the diagnosis of thyroid disease, they
have also created difficulties, particularly because a sig-
nificant fraction of hospitalized patients have TSH values
that are subnormal,19 related to illness or to suppression
of serum TSH by high-dose glucocorticoid or dopamine
therapy.

A recent metaanalysis of thyroid function screening of
geriatric inpatients concluded that there was a high rate 
of false-positive tests and that the true prevalence of
thyroid disease (both hyperthyroidism and hypo-
thyroidism) was similar to that seen in the general popu-
lation.20 Screening was not recommended in the absence

of symptoms or signs of thyroid disease, but these too
lack specificity and sensitivity, it was also pointed out that
the likelihood ratio for true thyroid disease was higher
(in the range of 7 to 11) with more severely deranged test
results (i.e., TSH <0.1 or >20mU/L).

Recent studies have revealed the existence of a subset
of seemingly healthy elderly individuals who have 
TSH levels that are subnormal and occasionally below the
limits of detection in sensitive assays, without evidence of
thyroid disease clinically or biochemically.21 A TSH that 
is below the detection limit of a third-generation assay
(i.e., <0.005mU/L) is much stronger evidence for true
hyperthyroidism than a TSH that is undetectable in a
second-generation assay. TSH values will be normal in
some patients on repeat testing, but low values will persist
in others.12 Some, perhaps most, of these patients 
have mild (subclinical) hyperthyroidism, as discussed
next, whereas others have no obvious abnormality on
long-term follow-up. An isolated subnormal TSH level
may be a risk factor for the development of atrial fibrilla-
tion,22 suggesting that seemingly minor changes in T4 and
T3 levels may be biologically significant.

Radionuclide Evaluation of Thyroid Structure
and Function

The thyroid gland traps iodide and other ions, permitting
glandular morphology and function to be assessed 
with isotopes of iodine (123I and 131I) and technetium 
(99mTcO4). Technetium is used frequently to image 
the thyroid because it is inexpensive and convenient
(imaging after 20min). However, as it is trapped but not
organized (unlike iodide), it cannot provide as much
useful information about overall thyroid function as does
iodide, with imaging after 6 to 24h.

Unfortunately, the radioiodine uptake (RAIU) is only
occasionally helpful in diagnosing hypo- or hyper-
thyroidism. The normal 24-h RAIU is between 5% and
25% in most radiology departments, so there is a great
deal of overlap between normal and hypothyroid values.
Furthermore, many elderly hyperthyroid patients, espe-
cially those with toxic nodular goiter, have 24-h RAIU
values in the normal range. Additionally, some hypothy-
roid patients with Hashimoto’s thyroiditis can actually
have elevated RAIU, whereas patients with hyperthy-
roidism caused by thyroiditis have low RAIU. Thus, the
test is very nonspecific. Stable iodide blocks the uptake
of radioactive iodide by the thyroid; therefore, isotopic
studies should not be performed within several weeks 
of receiving iodinated contrast dyes or while patients 
are taking iodinated drugs such as the antiarrhythmic
amiodarone.

Although the 24-h RAIU is of limited usefulness,
thyroid scanning is helpful in determining the size and
location of thyroid tissue and the functional nature of
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thyroid nodules. Thyroid scanning is also invaluable 
in the diagnosis of functioning metastases from well-
differentiated thyroid cancer.

Other Thyroid-Related Tests

Antithyroid antibodies are important in establishing 
the diagnosis of autoimmune thyroid disease. Anti-
thyroglobulin antibodies are thought to less specific 
than antithyroid peroxidase (anti-TPO antibodies).
Thyrogliobulin is released from the thyroid in a host of
thyroid disorders, so it is not useful diagnostically. Its
measurement is most crucial in the follow-up of patients
with well-differentiated thyroid cancer. Thyroid needle
biopsy, thyroid ultrasonography, and neck computed
tomography are discussed in the section on thyroid 
neoplasia and goiter.

Disturbances of Thyroid Function

Thyrotoxicosis

Thyrotoxicosis is being recognized with increasing fre-
quency in the elderly. Although most reports indicate that
the peak incidence is in the second and third decades 
of life, one prospective study found that, of 49 cases of
thyrotoxicosis diagnosed over a 3-year period, 28 (57%)
were in individuals over the age of 60 years.23 Graves’
disease is the most common cause of thyrotoxicosis in all
age groups, but the proportion of patients with toxic
multinodular goiter (Plummer’s disease) increases with
age. Because the prevalence of thyroid nodularity in
general is higher in the elderly, some older patients with
preexisting nontoxic nodules undoubtedly develop thy-
rotoxicosis due to Graves’ disease, accounting for diag-
nostic difficulty (Table 47.3). On the other hand, 20% to
50% of elderly thyrotoxic patients have nonpalpable
thyroid glands, also making the diagnosis more obscure.24

In a study of hyperthyroidism in 21 individuals over age
75 years, only 3 had a palpable gland.25

Clinical Features

In contrast to the classic symptoms and signs of hyper-
thyroidism in younger individuals, elderly patients typi-
cally display few of the sympathomimetic features that
are characteristic of the thyrotoxic state. Thus, the apt
term “masked” or “apathetic” thyrotoxicosis has been
applied to the elderly thyrotoxic patient who presents
with depression, lethargy, weakness, and cachexia.
However, most older patients do have symptoms that
should bring the diagnosis to mind26,27 (Table 47.4). Agi-
tation and confusion (“thyrotoxic encephalopathy”) can
mimic dementia28 (Table 47.5). Unexplained weight loss,
nervousness, palpitations, and tremulousness are present
in well over half the patients, with weight loss occurring
in up to 80%.28 In contrast to younger thyrotoxic patients
however, elderly patients frequently (but not invariably)
have a poor appetite, and constipation is present in a sig-
nificant minority. The combination of weight loss and
diminished appetite often triggers a fruitless evaluation
for occult malignancy. Hyperthyroidism causes increased
bone turnover, and the presence of what appears to be
typical postmenopausal osteoporosis should prompt
screening for hyperthyroidism. In a recent prospective
study of 9516 white women over age 65 years, a history
of hyperthyroidism was an independent risk factor for
the development of hip fracture [relative risk (RR), 1.7;
95% CI, 1.2–2.5].29

It is well known that the cardiovascular system retains
its sensitivity to thyroid hormone action in the elderly.
Coupled with a high prevalence of atherosclerotic coro-

Table 47.3. Causes of thyrotoxicosis in elderly patients.

Thyroid hormone hypersecretion
Graves’ disease
Toxic adenoma and toxic nodular goiter
Iodine-induced hyperthyroidism (rare)
Metastatic follicular carcinoma (rare)
Pituitary TSH-secreting tumor (rare)

Follicular disruption
Subacute thyroiditis
Painless thyroiditis (rare)
Radiation thyroiditis, especially after 131I therapy

Exogenous thyroid hormone
Iatrogenic hyperthyroidism
Factitious hyperthyroidism

TSH, thyroid-stimulating hormone.

Table 47.4. Selected symptoms and signs of hyperthyroidism
in patients over 70 years of age (n = 34) versus patients less than
age 50 years (n = 50).

Percent of elderly+ Percent of young+
Symptom or sign for finding for finding p value

Fatigue 56 84 0.01
Weight loss 50 51 NS
Tremor 44 84 <0.001
Anorexia 32 4 <0.001
Increased appetite 0 57 <0.001
Nervousness 31 84 <0.001
Heat intolerance 15 92 <0.001
Diarrhea 18 43 0.02
Confusion 16 0 0.01

Source: Data from Ref. 26, with permission.

Table 47.5. Most common admission diagnoses in 60 patients
with hyperthyroidism over 70 years of age.

Psychiatric disorder 24 (40%)
Hip fracture 11 (18%)
Debility 10 (17%)
Cardiac failure/atrial fibrillation 9 (15%)

Source: Data from Ref. 28, with permission.



nary disease, this probably is the explanation for palpita-
tions, worsening angina, and, more rarely, symptoms of
congestive heart failure. Atrial fibrillation, often with a
relatively slow ventricular response,28 is the presenting
feature in up to 20% of patients, and the development of
atrial fibrillation should always prompt a thorough screen
for thyrotoxicosis. One study of nursing home residents
over age 65 years found that 11% of men and 31% of
women with atrial fibrillation were thyrotoxic.30 Atrial 
fibrillation typically develops in patients with dilated left
atria, which is apt to be more common in elderly persons.31

Despite the fact that Graves’ disease is the most
common form of thyrotoxicosis in the elderly, infiltrative
ophthalmopathy is present less often than in younger of
patients,32 although it may be more severe when it does
occur.33 The reasons for this are unknown.

Laboratory Testing

In contrast to the ease with which the laboratory diag-
nosis of thyrotoxicosis is made in younger patients,
thyroid function test interpretation in the elderly can be
a vexing problem. As in younger patients, the serum free
T4 index or free T4 level, and the T3 level all are elevated
in the average patient. There is controversy, however,
regarding the degree of biochemical abnormalities, with
one study suggesting that older and younger thyrotoxic
patients have similar thyroid function abnormalities34 and
others indicating that the biochemical perturbations are
milder in the elderly.35–38 “T3 toxicosis” is common in
patients with solitary toxic nodules and toxic multinodu-
lar goiter. Because these diagnoses occur more frequently
in the elderly, the possibility of thyrotoxicosis with 
normal serum T4 and free T4 levels, but an elevated T3

level, must be kept in mind. Even more problematic is
“T4 toxicosis,” which typically occurs in elderly hyperthy-
roid patients who have concurrent nonthyroidal illness.
The decrease in T4 to T3 conversion, brought about by the
illness, produces normal or even low serum T3 values.
Although the serum T3 level is virtually always elevated
in younger thyrotoxic patients, it is normal in a significant
minority of elderly thyrotoxic patients. However, it is of
great importance to distinguish T4 toxicosis from “euthy-
roid hyperthyroxinemia” because of abnormal protein
binding and drugs that inhibit T4 to T3 conversion,39

including amiodarone. It should also be recognized that
the serum total T4 and T3 levels may actually be nor-
mal in debilitated elderly thyrotoxic patients, due to a
decrease in serum TBG and a decrease in T4 to T3 con-
version, respectively. Although the free T4 index should
correct for changes in TBG, it is frequently unreliable in
ill patients, and direct measurement of free T4 is prefer-
able in most cases.

Most truly hyperthyroid individuals have TSH levels
that are below the limit of detection in a sensitive or a

third-generation assay. Some TSH assays will not dis-
tinguish hyperthyroid from normal individuals and yet
are called “sensitive” assays.19 Therefore, a reliable TSH
assay is crucial in diagnostic decision making. A low
serum TSH is not always the sine qua non of overt hy-
perthyroidism; some “euthyroid” individuals with non-
toxic multinodular goiter may have subclinical hyper-
thyroidism with normal T4, free T4, and T3 levels, but 
suppression of the hypothalamic–pituitary axis.20 One
study suggested that measurement of free T3 could 
distinguish truly thyrotoxic individuals from those with
subclinical hyperthyroidism.40 TSH levels also may be 
low in hospitalized patients and may be undetectable
even in third-generation TSH assays in critically ill
patients.41 However such patients usually have low rather
than high serum T4 levels, and exclusion of central
hypothyroidism is the diagnostic problem, rather than
hyperthyroidism.

The 24-h RAIU is normal in up to 30% of elderly
patients with Graves’ disease and in over two-thirds 
of elderly individuals with toxic multinodular goiter
(Plummer’s disease),34 and is therefore often not helpful
in ruling in hyperthyroidism. The measurement of serum
T3 and possibly free T3 in patients with normal serum T4

levels and low TSH levels should facilitate the laboratory
evaluation and maximize diagnostic accuracy.

Differential Diagnosis

Before initiating a therapy for the thyrotoxic patient, the
etiology of hyperthyroidism must be known (see Table
47.3). As stated earlier, Graves’ disease is the most fre-
quent cause (in 50%–70% of cases), followed by toxic
multinodular goiter. Together, these two account for 
well over 95% of hyperthyroid patients. Two uncom-
mon forms of thyroiditis cause transient and self-limited
hyperthyroidism and are very uncommon in the elderly
population. Subacute thyroiditis (De Quervain’s) typi-
cally presents with severe anterior neck pain, fever, and
general malaise and is thought to be viral in origin.
Thyroid function test results are elevated due to release
of stored hormone into the blood, but the 24-hour RAIU
is low, because of damage to the thyroid gland as well as
suppression of endogenous TSH by the high thyroid
hormone levels. Treatment consists of anti-inflammatory
agents (salicylates and other nonsteroidal anti-
inflammatory agents, glucocorticoids in severe cases) and
beta-adrenergic blocking drugs for symptomatic relief.
Painless (“silent”) or lymphocytic thyroiditis, rare in the
elderly, presents with thyrotoxicosis and small painless
goiter.42 It can be extremely difficult to distinguish from
Graves’ disease by laboratory testing, except that, as in
subacute thyroiditis, the 24-h RAIU is very low. Therapy
is limited to the use of beta-adrenergic blockers until the
thyrotoxicosis has resolved.
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Another diagnosis that should be considered in the
elderly patient with thyrotoxicosis is the possibility of a
TSH-secreting pituitary tumor. The hallmark is the pres-
ence of serum TSH levels that are inappropriate given the
elevations in serum T4 and T3 levels (i.e., instead of being
suppressed, TSH levels are normal or high). A full 
discussion of inappropriate TSH syndromes is beyond 
the scope of this chapter but is the subject of a recent
review.43

Finally, iodine-induced thyrotoxicosis (Jod–Basedow
phenomenon) occurs in individuals exposed to iodide or
iodide-containing compounds who have an underlying
multinodular goiter. The problem has become more
common with the recent introduction of the antiarrhyth-
mic amiodarone. There may be two types of amiodarone-
induced thyrotoxicosis: one developing in patients with a
preexisting multinodular goiter and a second, inflamma-
tory type that resembles painless thyroiditis and may
respond to steroid therapy, rather than to antithyroid
drugs.44–46 Although both types of amiodarone-induced
thyrotoxicosis are self-limited, they can be very severe,
requiring large doses of antithyroid drugs, glucocorti-
coids, and occasionally even surgery. Although discontin-
uation of amiodarone would be expected to ameliorate
the situation, this is not always possible because of the
patient’s underlying cardiac disease. Also, the half-life of
the drug may be as long as several months, so that stop-
ping it may not afford any immediate benefit.

Treatment

The three treatments for hyperthyroidism are antithyroid
drugs, radioactive iodine, and surgery. In elderly patients,
surgery is rarely employed because of its attendant mor-
bidity, unless a large toxic multinodular goiter is present
and causing local symptoms (dysphagia or dyspnea).
Antithyroid drugs (propylthiouracil and methimazole)
often are used as primary therapy for Graves’ disease in
younger patients, for a variety of reasons, including the
possibility of spontaneous remission and theoretical 
but unproved concerns about long-term consequences 
of radioiodine. In elderly patients, late complications of
radioiodine are less relevant and the major goal is defin-
itive therapy with permanent cure. Thus, radioiodine
ablation is the treatment of choice for virtually all older
thyrotoxic patients.47

It must be emphasized, however, that radioiodine
therapy cannot be given with impunity to elderly pa-
tients. A major concern is possible exacerbation of thyro-
toxicosis after radioiodine treatment, due to the release
of preformed thyroid hormone into the circulation from
radiation-induced thyroiditis. This problem can be life
threatening in the elderly thyrotoxic patient, particularly
in the presence of underlying cardiac disease. Therefore,
many thyroidologists render such patients biochemically

euthyroid with antithyroid drugs before the administra-
tion of radioiodine. These drugs impair the biosynthesis
of thyroid hormone but not its release. Therefore, at least
theoretically, the thyroid is depleted of hormonal stores
within 4 to 8 weeks, and radioiodine can be given safely.
Traditionally, antithyroid drugs are discontinued for 3 to
5 days before radioiodine administration and are not
resumed for 3 to 5 days afterward, so as not to interfere
with the intrathyroidal effects of radioiodine. The dosage
of the antithyroid drug is tapered over the ensuing
months, as the effects of radioiodine are becoming man-
ifest. There is evidence that the use of antithyroid drugs
before and after radioiodine therapy results in a higher
failure rate of the radioiodine,48 which can be overcome
by using a higher therapy dose of radioiodine.

Antithyroid drugs cause fever, rash, and arthralgias 
in 1% to 5% of individuals. Agranulocytosis occurs in
approximately 1 in 300 to 500 patients (usually in the first
2 months of treatment) and may be more common in
elderly patients.49 Methimazole in low doses (<20mg/day)
may pose less of a risk of agranulocytosis than propyl-
thiouracil, and methimazole has the added advantage of
being a once-a-day agent, which improves compliance.
Patients beginning antithyroid drug therapy should be
warned that if fever or oropharyngitis develops, the med-
ication should be stopped immediately and the physician
contacted.

The beta-adrenergic blocking agents are an important
adjunct in the management of thyrotoxicosis.50 Rapid and
almost complete resolution of cardiac and neuromuscu-
lar symptoms can be accomplished with agents in this
class. They do not normalize oxygen consumption or
reverse the negative nitrogen balance that typifies the
thyrotoxic state, and they should therefore not be 
used as sole therapy except in those rare patients with
self-limited disease due to thyroiditis. These agents are
extremely useful before and after antithyroid drug and
radioiodine therapy, because euthyroidism generally is
not attained for 1 to 2 months after antithyroid drugs are
started or for up to 12 months after radioiodine. Propra-
nolol, with its short serum half-life, is not so useful as
nadolol or long-acting propranolol. Atenolol and meto-
prolol, two long-acting cardioselective agents, also are
used frequently. The beta-blockers are contraindicated 
in patients with asthma, and should be used cautiously 
in patients with congestive heart failure (unless rate
related), diabetes treated with oral hypoglycemic agents
or insulin, and in patients with Raynaud’s phenomenon
or intermittent claudication.

Following radioiodine therapy, patients must be fol-
lowed up expectantly for the development of iatrogenic
hypothyroidism. This complication occurs almost inevi-
tably in patients with Graves’ disease but is less common
in toxic nodular goiter,51 presumably a result of the
failure of radioiodine to be concentrated in suppressed



regions of the gland. Posttherapy hypothyroidism devel-
ops within 12 months in 40% to 50% of patients with
Graves’ disease and then occurs at a rate of 2% to 3%
per year thereafter. Some patients develop transient
hypothyroidism 1 to 6 months after radioiodine therapy,
which resolves after a few weeks, then only to be followed
by permanent hypothyroidism.52 The presence of a per-
sistent goiter is a clinical clue that the hypothyroidism is
likely to be transient, rather than permanent. Two recent
studies suggest that there is an association between
radioiodine therapy and subsequent thyroid cancer
development, especially in patients with multinodular
goiter.53,54 However, this association may be due to a
higher frequency of thyroid cancer in multinodular
goiter, rather than a true cause-and-effect relationship.

Atrial fibrillation, especially when present for a rela-
tively short time (less than 6 months), frequently sponta-
neously converts to normal sinus rhythm with control of
thyrotoxicosis. In one study,55 62% of patients converted,
with 75% converting within 3 weeks of becoming euthy-
roid; no patient converted after euthyroidism had been
established for 4 months. Although age was not predictive
of spontaneous conversion in this study, other reports
suggest that spontaneous conversion occurs less fre-
quently in elderly patients. Embolic stroke is a recognized
complication of atrial fibrillation in thyrotoxicosis. There-
fore, routine anticoagulation has been recommended for
patients with atrial fibrillation caused by thyrotoxicosis,56

but therapy must be individualized, and no firm recom-
mendations can be made. If anticoagulation is under-
taken, it should be recognized that thyrotoxic patients are
more sensitive to the effects of coumarin derivatives than
are euthyroid patients,57 and hence require smaller doses
to achieve comparable degrees of anticoagulation.

Severe Hyperthyroidism and Thyroid Storm

For those patients who are so severely ill with thyrotox-
icosis that hospitalization is required, or if thyrotoxicosis
occurs in the setting of severe medical illness (e.g.,
myocardial infarction), more rapid control of the disease 
is desirable. Large doses of antithyroid drugs are typically
employed (e.g., 200 mg propylthiouracil every 6 h or 40–
80mg methimazole per day as a single dose), which theo-
retically blocks thyroid hormone production completely.
However, because thyroid hormone release is unaffected
by antithyroid drugs, other agents must be employed to
achieve an expeditious resolution of the thyrotoxic state.
Traditionally, potassium iodide (as SSKI, [saturated solu-
tion of potassium iodide] containing 35mg iodide per drop
or Lugol’s solution, containing 8mg iodide per drop) has
been used for this purpose, because iodine is a potent
inhibitor of thyroid hormone release. Doses range form
100 to 500mg/day in divided doses; iodide should be given
only after the patient has been started on antithyroid drugs.

More recently, the iodinated oral cholecystographic
contrast agents sodium ipodate (Telepaque) and sodium
iopanoate (Oragraffin) have been used in dosages of 1 to
2 g daily in divided doses. These compounds have two
beneficial effects. First, they release free iodide into 
the circulation, which, in turn, inhibits thyroid hormone
secretion. Second, these compounds are potent inhibitors
of T4 to T3 conversion, and they rapidly lower serum T3

levels toward normal. Thyroxine has a half-life in serum
of about 7 days; blocking both synthesis and release does
not improve symptoms and signs due to hormone already
present in the circulation. By lowering the serum T3

levels, the iodinated contrast agents should be very useful
in this regard. However, it must be acknowledged that
there are no clinical trials reporting outcomes with the
use of these agents.

The adrenergic blockers also are efficacious in revers-
ing sympathomimetic symptoms and signs caused by 
circulating thyroid hormone. For life-threatening tachyar-
rhythmias, 1mg propranolol hydrochloride can be given
slowly intravenously, with the dose repeated every 5min,
or esmolol, a shorter-acting agent, can be employed. For
those patients in atrial fibrillation in whom beta-blockers
are contraindicated, a calcium channel blocker such as dil-
tiazem can be used.58

Thyroid storm is a state of decompensated thyrotoxi-
cosis, defined by severe hypermetabolism, fever, neu-
ropsychiatric changes, and, often, congestive heart failure.
Thyroid function test results are no different in patients
with thyroid storm than in those with less severe clinical
disease. Rather, the ability to deal with the hyper-
metabolic state is compromised, often by the superim-
posed stress of acute illness (e.g., infection) or trauma
(e.g., surgery). Therapy consists of fluid and electrolyte
support, active cooling, and large doses of antithyroid
drugs, iodide or iodinated contrast agents, and beta-
blockers. Additionally, stress doses of glucocorticoids are
usually employed. Because the presentation of hyper-
thyroidism is relatively more apathetic in elderly patients,
they tend to have a better prognosis than younger
patients in thyroid storm.59

Subclinical Hyperthyroidism

With the development of sensitive TSH assays came the
ability to detect a more subtle form of thyroid dysfunc-
tion, in which the TSH levels are low or undetectable, but
the T4, free T4, and T3 levels are within normal limits.
Patients with this constellation of laboratory results gen-
erally have few or no symptoms of hyperthyroidism and
may or may not have a palpable goiter on physical exam-
ination.60 Subclinical hyperthyroidism has been noted in
1% to 5% of older persons, with a higher frequency if
those who are taking excessive quantities of thyroxine
are included.60 Although this syndrome may resolve in
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some patients upon later testing,12 suggesting that it can
be caused by transient intercurrent illness, it usually 
persists and may evolve into overt hyperthyroidism over
time.59

One long-term follow-up study found that patients
with subclinical hyperthyroidism had a two- to three-fold
higher rate of atrial fibrillation than euthyroid controls,
suggesting that the low TSH levels have biologic signifi-
cance22 (Fig. 47.3). Subclinical hyperthyroidism may61

or may not62 be associated with a bone mineral density
that is lower than that seen in age-matched controls.
However, two recent reports noted an increase in bone
mineral density in patients with subclinical hyperthy-
roidism after either a 2-year course of antithyroid drug
therapy63 (Fig. 47.4) or following radioiodine.64 Therefore,
although treatment of elderly asymptomatic individuals
with subclinical hyperthyroidism could be justified to
protect the cardiovascular system or the skeleton, it
remains controversial.65 Certainly, if subclinical hyper-
thyroidism is due to overzealous thyroxine replacement

therapy, the dose of medication should be adjusted until
the TSH levels are normal.

Hypothyroidism

Approximately 70% of hypothyroid patients are over age
50 years at the time of diagnosis.66 The prevalence of
hypothyroidism in the population depends on how the
condition is defined: if a low serum T4 or free T4 level is
the criterion, approximately 0.5% of individuals (largely
women) over age 65 years will be found to be overtly
hypothyroid.1,2 If the more liberal definition of an ele-
vated serum TSH level with or without a low T4 level is
employed, up to 17.5% of individuals over age 75 years
will have mild hypothyroidism.2,59,67,68 This latter situation
may be more appropriately termed subclinical hypothy-
roidism because serum T4 and free T4 levels are still
within the broad range of normal.

Etiology

The most common cause of hypothyroidism in the elderly
is autoimmune thyroid failure (Hashimoto’s thyroiditis,
chronic lymphocytic thyroiditis) (Table 47.6). In parallel
with the high prevalence of autoimmune thyroiditis in the
elderly, the prevalence of antithyroid antibody positivity
also rises with age.69 Over two-thirds of patients with
thyroid failure have antithyroid antibodies.70 Two 
types of antithyroid antibodies have been described 
in Hashimoto’s thyroiditis: antimicrosomal (now termed
antithyroid peroxidase or anti-TPO antibodies) and
antithyroglobulin. Antimicrosomal antibodies are highly
specific for autoimmune thyroiditis. Antithyroglobulin
antibodies, on the other hand, are not as specific for
autoimmune thyroid disease, and their presence in the
absence of antimicrosomal antibody is not sufficient to
establish the diagnosis.

Figure 47.3. Incidence of atrial fibrillation in subjects 60 years
of age or older, according to serum TSH levels at baseline; 13
of 61 patients developed atrial fibrillation (p < 0.005).22

Figure 47.4. Mean (±SEM) percentage of baseline bone
mineral density in distal forearm in postmenopausal women
with subclinical hyperthyroidism randomized to receive methi-
mazole (�, n = 8) or no treatment (�, n = 8) (*p < 0.05).63

Table 47.6. Selected symptoms and signs of hypothyroidism in
patients over 70 years of age (n = 67) versus patients less than
50 years of age (n = 54).

Percent of elderly+ Percent of young+
Symptom or sign for finding for finding p value

Fatigue 68 83 NS
Mental slowness 45 48 NS
Drowsiness 40 43 NS
Dry skin 35 45 NS
Constipation 33 41 NS
Depression 28 52 NS
Cold intolerance 35 65 <0.002
Weight gain 24 59 <0.001
Muscle cramps 20 55 <0.001
Paresthesiae 18 61 <0.001
Slow reflexes 24 31 NS

Source: Data from Ref. 72, with permission.



Iatrogenic hypothyroidism is an additional important,
although less frequent, cause of thyroid failure. Radio-
iodine and surgical therapy for Graves’ disease usually
lead to permanent hypothyroidism. Additionally, several
studies suggest that permanent hypothyroidism is a late
phase in the evolution of drug-treated Graves’ disease.
Not surprisingly, external beam radiotherapy to the head
and neck region also can cause late thyroid hypofunction.
Lithium- and iodine-containing medications can provoke
hypothyroidism; this has become an increasing problem
with the antiarrhythmic amiodarone, which used widely
in older patients.71 Finally, many patients with sub-
acute or painless thyroiditis have mild transient hypo-
thyroidism following hyperthyroidism, but this rarely
requires therapy. Hypothalamic or pituitary disease are
unusual causes of hypothyroidism.

Diagnosis

The diagnosis of hypothyroidism is not difficult in a
young patient with typical symptoms of fatigue, weight
gain, dry skin, cold intolerance, and constipation. In
elderly patients, however, these same complaints are
attributed all too often to the aging process itself. The
problem is further complicated by the insidious develop-
ment of symptoms, often over a period of years, and by
patients who present in an atypical manner72 or with no
symptoms at all.73 In a recent study of 67 older hypothy-
roid patients (mean age, 79 years), they were more likely
to present with fatigue and weakness, and less likely to
have cold intolerance, weight gain, paresthesiae, and
muscle cramps compared to 54 younger hypothyroid
patients with a mean age of 41 years.72 Thus, it behooves
the physician to be creative and vigilant and to resist the
stereotypical image of the “normal aging process.”

Certain findings on physical examination should alert
the clinician to the possibility of hypothyroidism. Hyper-
tension, for example, can be a presenting sign, as can
bradycardia and, surprisingly, various tachyarrhythmias.
Hypothermic patients always should be evaluated for
hypothyroidism, hypoglycemia, and sepsis. Although
nonpitting edema of the face and limbs is a hallmark of
hypothyroidism, pitting edema also is frequently found,
possibly due to a lowered glomerular filtration rate and
decreased cardiac output. Frank congestive heart failure
is unusual in hypothyroidism, and cardiomegaly more
often is a result of the presence of pericardial effusion;
although the pericardial effusions in hypothyroidism are
usually not hemodynamically significant, tamponade has
been described. Pleural effusions and ascites also can be
seen.

In contrast to younger hypothyroid patients, older indi-
viduals rarely have a goiter. Whether this represents the
natural history of goitrous autoimmune thyroiditis or a
separate, atrophic variant of autoimmune thyroiditis is

unclear.74 Ophthalmopathy also may be present, even in
the absence of a history of Graves’ disease. Neuropsychi-
atric signs, including depression, lassitude, impaired cog-
nition, and poor memory, are common; muscle cramps,
peripheral neuropathy (carpal tunnel syndrome), and
cerebellar ataxia are additional features of hypothy-
roidism, along with ileus, urinary retention, and sleep
apnea. All patients with dementia should be evaluated
for possible hypothyroidism.75 Recent epidemiologic
studies suggest an association between Alzheimer’s
disease and hypothyroidism, but no causal relationship
has been proven.76

Sometimes hypothyroidism is found serendipitously
because of abnormal laboratory data. Elevations in
serum cholesterol levels (when previously normal) and
high creatine kinase levels are hallmarks of hypothy-
roidism and are caused by decreased clearance. Hypona-
tremia commonly is seen in elderly patients and should
always prompt an evaluation of thyroid status. Its origin
is controversial but probably relates to both decreased
glomerular filtration and the inappropriate secretion of
vasopressin. A normochromic normocytic anemia, possi-
bly due to decreased erythropoetin secretion, commonly
is seen in hypothyroidism, and pernicious anemia oc-
curs frequently in association with autoimmune thyroid
disease.

Laboratory Diagnosis

Hypothyroidism is perhaps the simplest thyroid func-
tional abnormality to diagnose. The hallmark of primary
hypothyroidism is a low serum free thyroxine index or
free T4, with concomitant elevation of the serum TSH. As
previously noted, “subclinical” hypothyroidism is charac-
terized by normal serum T4 levels with only minimal to
modest increases in TSH levels (e.g., 5–20mU/L, with
normal values <5mU/L). Measurement of T3 is of little
use in the diagnosis of hypothyroidism, because normal
serum levels are often maintained until severe hypothy-
roidism supervenes; this may be related to a shift from T4

to T3 secretion by the thyroid gland, under intense stim-
ulation by high levels of TSH.

Several pitfalls in the laboratory diagnosis of hypo-
thyroidism deserve mention. First, some patients with
secondary hypothyroidism (i.e., due to hypothalamic or
pituitary disease with TSH deficiency) have low T4 values
with inappropriately low or normal serum TSH levels. In
hypothalamic/pituitary disease, the pituitary may secrete
a TSH molecule that is immunologically active in the
radioimmunoassay but has lower than normal bioactiv-
ity. Thus, if hypothyroidism is suspected clinically and
serum T4 values are low, evaluation of hypothalamic and
pituitary anatomy and function is indicated, even if the
serum TSH level is “normal.” Generally, other hormonal
deficits will be present in this clinical circumstance 
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(e.g., adrenal insufficiency, low FSH and LH in a post-
menopausal woman, or hypogonadotropic hypogonad-
ism in a man).

A second problem that confounds the diagnosis
hypothyroidism is severe illness.40,77 It may be extremely
difficult to distinguish a critically ill patient with low T4

and normal or low TSH levels from one with secondary
hypothyroidism (see previous discussion). To further
complicate matters, serum TSH levels occasionally rise
during the recovery phase of illness, often to levels 
consistent with primary hypothyroidism. In this circum-
stance, repeating the TSH measurement after recovery is
complete is the appropriate strategy.

Treatment

Once the diagnosis of primary hypothyroidism is made,
therapy with thyroxine should he initiated; patients 
with chronic fatigue or obesity who are not hypothyroid
should never be treated with this drug. Thyroxine is 
generally well absorbed from the gastrointestinal tract,
although the fractional absorption may decline slightly
with age.78 Its long serum half-life produces nonfluctuat-
ing serum levels. Cholestyramine, sucralfate, aluminum
hydroxide, and possibly ferrous sulfate and calcium sup-
plements interfere with its absorption and should not be
taken concurrently. As in healthy untreated individuals,
much of the orally administered thyroxine is deiodinated
to T3, at a rate determined by the patient’s clinical status
(i.e., decreased in illness or starvation). Thyroxine is
available in proprietary forms (Synthroid, Levothroid,
and Levoxyl) and in generic form. Although most generic
brands probably are equivalent to the proprietary prepa-
rations in hormonal content, some have been shown to
be inferior with respect to hormonal content or bioavail-
ability. And unfortunately, because it is often quite diffi-
cult to determine the ultimate manufacturer of a generic
product, patients may unknowingly be switched from one
generic to another when prescriptions are refilled. There-
fore, most endocrinologists prefer the proprietary forms
of thyroxine for their proven reliability and consistency.

The dictum “start low, go slow” should be followed 
in elderly patients when initiating thyroxine therapy,
because rapid increases in myocardial oxygen consump-
tion theoretically could trigger or worsen angina. There-
fore, it is best to be prudent and initiate treatment with
doses of 25 to 50 mg/day, with monthly monitoring of
thyroid function. The biochemical goal of therapy is 
the normalization of serum TSH levels in a sensitive 
TSH assay; the TSH level should not be below the nor-
mal range, which would suggest overreplacement. Even
seemingly minor changes in dose can cause large changes
in serum TSH values.79 As discussed earlier, the daily 
thyroxine production rate declines with age, and conse-
quently, as has been noted by most investigators, the daily

thyroxine replacement dose is approximately 10% lower
in elderly patients than in young or middle-aged adults.80

In general, doses of 0.8 to 1.2 mg/kg of lean body mass
(LBM) are sufficient to normalize serum TSH levels in
patients over age 70 years. The thyroxine replacement
dose for elderly patients can be predicted by the follow-
ing formula:81

where M indicates body weight in kilograms and A
indicates age in years. Overreplacement is to be avoided,
not only because of untoward cardiac effects82 but also
because of convincing data in postmenopausal women
showing that even mild asymptomatic iatrogenic hyper-
thyroidism can be associated with accelerated bone 
loss.83 The dose requirement may be higher in patients
with malabsorption or in those taking anticonvulsants or
amiodarone.

A large and potentially bewildering number of thyroid
hormone preparations are available (Table 47.7). These
formulations are traditionally classified as “synthetic”
or “biologic.” As already described, synthetic thyroxine 
is the therapy of choice. Another synthetic preparation,
liotrix, is a combination of T4 and T3 (Thyrolar). This
product was developed decades ago, before it was known
that T3 arose from peripheral conversion of T4, rather
than from direct thyroidal secretion. It is now clear that
providing T3 to the patient is unnecessary and theoreti-
cally could raise serum T3 levels to above normal, causing
palpitations, anxiety, and other bothersome symptoms.
Furthermore, liotrix is more expensive, and its use makes
monitoring of therapy more difficult and expensive,
because of the necessity of measuring serum T3 levels 
as well as T4 levels. An additional synthetic thyroid
hormone, pure l-triiodothyronine (Cytomel), should
never be used for long-term replacement therapy. It is
often used for short periods in patients with thyroid
cancer preparing for radioiodine scanning.

The “biologic” thyroid hormone preparations include
desiccated thyroid, derived from the thyroid glands of
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Table 47.7. Thyroid hormone preparations.

Preparation Available forms

Synthetic
Thyroxine (T4)a Synthoid, Levothyroid,

Levoxyl, generics
Triiodothyronine (T3) Cytomel, Triostat (i.v.)
Liotrix (T4 and T3) Thyrolar

Biologic
USP thyroid Generic, Armour, Thyrar

a Drug of choice.



slaughterhouse animals. The generic biologic prepara-
tions are notorious for their lack of standardization. The
proprietary preparations have better quality control but
suffer from the same problem as liotrix and T3, that is,
they contain T3, which is an undesirable drug for chronic
replacement therapy. Most endocrinologists agree that
the biologic preparations are of historical interest only;
patients who are taking them should be switched to syn-
thetic thyroxine at doses of 0.8 mg/lb body weight per day.

Special Therapeutic Considerations

Hypothyroid Patients with Severe Coronary 
Artery Disease

Elderly hypothyroid patients not infrequently have 
concomitant coronary artery disease.56 Long-standing
hypothyroidism, with its attendant hypercholesterolemia,
may be an important contributing factor in the develop-
ment of atherosclerosis. A recent Dutch study found that
subclinical hypothyroidism was also an independent risk
factor for atherosclerosis (RR, 1.7; 95% CI, 1.1–2.6) and
myocardial infarction (RR, 2.3; 95% CI, 1.3–4.0), inde-
pendent of serum lipid levels.84 In the setting of overt 
or silent ischemic heart disease, it may be difficult to re-
place thyroxine fully without provoking or exacerbat-
ing angina. Every effort should be made to maximize 
the antianginal regimen medically. If that fails, and if the
patient remains clinically hypothyroid because of the
inability to prescribe an adequate dosage of thyroxine,
coronary artery bypass surgery should be considered.85

Open heart surgery, and, indeed, any surgery, can be per-
formed safely in patients with severe hypothyroidism, so
long as scrupulous attention is paid to the patient’s 
pulmonary status and fluid balance in the periopera-
tive period.86 In the untreated hypothyroid patient with
unstable angina, it is probably best to send the patient 
to surgery or percutaneous transluminal coronary angio-
plasty (PTCA) rather than risk myocardial infarction by
treating the hypothyroidism and delaying surgery.85

Subclinical Hypothyroidism

Subclinical hypothyroidism is defined biochemically as
normal serum T4 and free T4 levels with an elevated
serum TSH level. As noted earlier, it is one of the most
common thyroid disorders among elderly persons, being
present in up to 17.5% of women over age 60 years.59

Most patients have circulating antithyroid antibodies,
suggesting that the condition is autoimmune in nature.59

Some patients have a history of Graves’ disease, while
others are taking drugs (lithium- or iodide-containing
compounds) that are known to inhibit thyroid function,
especially in the presence of underlying autoimmune
thyroid disease. Because of the high prevalence of 
subclinical hypothyroidism in elderly women, routine

screening (every 5 years) of older individuals for hypo-
thyroidism with a serum TSH determination has been
recommended by the American Thyroid Association87

and several other professional organizations, including
the American College of Physicians.88

A central question is whether patients with subclin-
ical hypothyroidism, who are seemingly asymptomatic
and appear to be suffering solely from a biochemical
abnormality, should be treated. Although no definite
answer can be provided at this time, one study indicated
that patients with subclinical hypothyroidism do have
subtle symptoms consistent with mild thyroid failure.89

Furthermore, treatment with small doses of thyroxine
(50–100mg/day) resulted in a statistically significant symp-
tomatic improvement compared with placebo treatment.
Improved performance in cognitive function tests90,91 and
serum lipid profiles92 has been reported, but these find-
ings have not been noted in all studies.67 In reviewing the
results of three randomized trials,89,90,93 it was concluded
that 0 to 28 of 100 symptomatic patients would benefit
from thyroxine therapy.94 However, these authors did 
not review other studies showing benefit in cognitive
function,91 improvements in intraocular pressure,95 and
possible improvement in coronary angiograms96 with 
thyroxine therapy. On the basis of these data, therapy can
be justified, if there are no contraindications (e.g., severe
angina).

Replacement therapy also can be used as prophylaxis
against overt hypothyroidism. Several studies have
shown that those patients with subclinical hypothy-
roidism who also have circulating antithyroid antibodies
are likely to develop overt hypothyroidism; in the elderly,
the rate may be as high as 20% per year.97 In a large
prospective 20-year follow-up study of 2779 adults, the
risk of developing overt hypothyroidism was assessed
according to sex, baseline serum TSH level, and antithy-
roid antibody positivity.98 In women, the odds ratios (with
95% confidence intervals) for progression to overt
hypothyroidism were 8 (3–20) for raised serum TSH
alone, 8 (5–15) for positive antithyroid antibodies alone,
and 38 (22–65) in women with both elevated serum TSH
and antibody positivity. Based on an analysis of the
annual incidence data, it was calculated that a woman
with a baseline serum TSH of 6mU/L and positive serum
antibodies had a 57% risk of developing overt hypothy-
roidism over a 20-year period. Helfand and Redfern ana-
lyzed these data to examine the implications of therapy
in antibody-positive individual.94 If 1000 people over age
35 are screened, 80 (8%) will be found to be hypothyroid
and about half of these will have positive antibodies. By
5 years, very few women will have become hypothyroid
(approximately 3 of 40), so the number needed to treat
to prevent 1 person from becoming hypothyroid is 13. By
20 years, many more women will have become hypothy-
roid (roughly 24 of 40), so that 16 of 40 would have taken
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thyroxine who would not have progressed to overt
hypothyroidism. However, such women might have
received the benefits alluded to above (improved mild
hypothyroid symptoms and cognitive function, etc.).
Although definitive data from large randomized trials 
are lacking, many experts prefer to treat subclinically
hypothyroid individuals when they have symptoms 
consistent with mild hypothyroidism, when antithyroid
antibodies are positive, or when there is evidence of 
an abnormal lipid profile. Hypercholesterolemic patients
with serum TSH levels above 10mU/L are the most likely
to benefit from thyroxine therapy, whereas lipid levels are
unlikely to change in patients with serum TSH values
below 10mU/L.99

If it is elected not to treat a patient with subclinical
hypothyroidism, it would be reasonable to test for anti-
thyroid antibodies,because careful monitoring for thyroid
failure is necessary if they are present. It should be
pointed out, however, that hypothyroidism can develop
even in the absence of antithyroid antibodies,98 so that
continuous monitoring of thyroid function is necessary in
all untreated patients with subclinical hypothyroidism.

Myxedema Coma

Myxedema coma, as does its hyperthyroid counterpart
thyroid storm, results from the physiologic decompensa-
tion of a hypothyroid individual.100,101 Generally, there is
a precipitating factor, most often an undiagnosed infec-
tion. Patients with myxedema “coma” are not necessarily
comatose and can present with stupor, seizures, or psy-
chotic manifestations. Myxedema coma is most often a
disease of elderly hypothyroid individuals and generally
occurs in the winter months.

The diagnosis of myxedema coma usually is difficult,
although it is made easier if there is a history of thyroid
disorder or a neck scar or proptosis on physical exami-
nation. Hypothermia is a frequent, but not invariable,
manifestation; its absence should suggest an occult infec-
tion. If the diagnosis is considered, therapy should be ini-
tiated, because mortality approaches 50%, even with
treatment. Optimal management consists of scrupulous
attention to the patient’s pulmonary, cardiovascular,
gastrointestinal, and renal status. Often intubation and
ventilatory assistance are necessary because of carbon
dioxide retention. Active warming is contraindicated,
because severe hypotension may supervene. A search for
infection and prompt treatment is mandatory. Hypona-
tremia is common, and free water must be administered
judiciously. Sedatives and narcotics should be avoided
because of the risk of further respiratory depression.
Stress doses of glucocorticoids are usually given until
adrenal insufficiency has been formally ruled out.

Thyroxine should be administered intravenously
because gastrointestinal absorption may be altered

because of hypomotility. Initial doses of 0.3 to 0.5mg
have been traditionally recommended to replace the total
body thyroid hormone pool, with daily doses of 0.1mg
thereafter. However, lower doses may be more appro-
priate in older patients (see following). It has been sug-
gested that T3 therapy might be preferred, because T3 is
the active thyroid hormone and, in the presence of severe
illness, insufficient quantities of T4 might be converted
peripherally to T3. However, it can also be argued that
the body’s controlled formation of T3 and T4 is more
desirable than a sudden and dramatic increase in 
serum T3. Indeed, a number of deaths have been attrib-
uted to T3-induced cardiac arrhythmias.100 Therefore,
most experts recommend thyroxine rather than T3

for myxedema coma,101 although controlled studies are
lacking. If the patient fails to respond to T4 therapy, intra-
venous T3 (Triostat) in doses of 10 to 25 mg every 8 to 
12h might be tried.

Because of the rarity of myxedema coma, there are no
randomized clinical trials comparing various replacement
regimens. In a recent retrospective analysis of 87 cases of
myxedema coma, it was observed that higher mortality
was associated with greater patient age, cardiac disease,
and higher doses of thyroid hormone replacement 
(T4 doses >500mg/day or T3 doses >75mg/day), especially
when given intravenously.100 The authors concluded that
elderly individuals with myxedema coma should re-
ceive lower than conventionally recommended doses of
thyroid hormone. Because the study was retrospective,
it is possible that sicker patients received the highest
doses of thyroid hormone, which might account for the
apparent association between higher mortality and thy-
roid hormone dose. However, the Acute Physiology and
Chronic Health Evaluation (APACHE) scores calculated
by the authors did not differ between fatal and nonfatal
cases. Myxedema coma may be treatable with relatively
low doses (e.g., 25 mg) of thyroxine, and very high intra-
venous doses (>500mg) may not be suitable for older
patients.

Thyroid Neoplasia and Goiter

Thyroid nodularity increases in frequency with age.
Autopsy data suggest that 90% of women over age 70
years and 60% of men over age 80 years have one or
more thyroid nodules,1 and ultrasound studies reveal a
40% to 60% prevalence of thyroid nodules in unselected
elderly populations.102 Clinically significant nodules, that
is, those that come to medical attention because they are
palpable, are also more prevalent in the elderly, with
approximately 5% of adults having a palpable nodule 
in the Framingham study population.103 As would be
expected, palpable nodules are also much more common
in women than in men (6% versus 2% in the Framing-



ham study)103 (Fig. 47.5). In the Wickham survey, thyroid
nodules were found in about 1% of males and in 9% of
women over age 75.4

It is clear from surgical or thyroid imaging data that at
least one-quarter of nodules that are thought to be soli-
tary on palpation are, in reality, part of a multinodular
gland. Nevertheless, it is useful to distinguish clinically
solitary nodules and so-called dominant nodules (nodules
that are larger than the others that may be palpably
present within the gland) because these have a greater
likelihood of being malignant. Fortunately, malignancy is
present in only about 10% of nodules, a frequency that is
no higher and is perhaps lower than in younger patients
with thyroid nodules. Given the low likelihood of malig-
nancy, it is a challenge to diagnose and treat those
nodules that are cancerous while at the same time avoid-
ing unnecessary surgery in the 90% of patients who have
benign disease.

Thyroid Nodules

Clinical Assessment

Although excision of all nodules would be simultane-
ously diagnostic and curative, surgery, particularly in the
elderly, is associated with excess morbidity as well as
great potential expense. Although a number of historical
features (older-age male,104 rapid growth, compressive
symptoms) and physical findings (firm or rock-hard 
consistency, fixation to underlying neck structures, and
cervical adenopathy) are important clues that suggest
malignancy, there is considerable overlap in findings with
benign nodules. Indeed, only a distinct minority of malig-
nant nodules have a “classic” clinical presentation.

A history of head, neck, or upper thoracic radiation in
childhood or adolescence is important to elicit. From the
1920s through the early 1960s, several million people
received external x-irradiation for thymic enlargement,
tonsillitis, mastoiditis, acne, and a host of other be-
nign conditions. Many thousands of irradiated patients 
who are now in the geriatric population are at excess 
(3- to 10-fold) risk for the development of thyroid 
cancer, as well as benign nodular disease. In addition, it
is becoming clear that radiation for malignancies that
included the thyroid gland in the radiation port, for
example, the mantle area for Hodgkin’s disease, can also
be associated with thyroid carcinoma. Thus, a history of
radiation exposure warrants a prompt and definitive
evaluation.

Differential Diagnosis

Although most thyroid nodules are, in fact, benign
tumors, any generalized thyroid disease can present as 
a thyroid nodule. Thus, the various forms of thyroiditis
(subacute, Hashimoto’s) are not infrequently asymmetric
in their involvement and can mimic a solitary nodule.
Other rare causes of an apparent thyroid nodule include
congenital hemiagenesis of the opposite lobe of the
thyroid, cystic hygromas, and teratomas. Thyroid cysts
and neoplasms (benign follicular adenomas, colloid
nodules, nodular adenomatous hyperplasia, and car-
cinomas) comprise the majority of all nodules, how-
ever. Although most forms of thyroid cancer (papillary,
medullary, anaplastic) are easily diagnosed by means 
of biopsy, follicular lesions are notoriously difficult to
evaluate cytopathologically. The majority of follicular
neoplasms are benign, but it can be extremely difficult 
to distinguish a more atypical benign tumor from a 
minimally invasive follicular carcinoma. Hürthle cell
tumors, a variety of follicular adenoma once thought to
always be malignant, are usually benign. Rarely, thyroid
nodules are due to metastatic spread of cancer to the
thyroid gland.

Laboratory Evaluation

Although a large number of blood tests and radiologic
procedures are available to aid in the evaluation of
thyroid nodules, most are, unfortunately, of little practical
use. Results of routine thyroid function tests are almost
always normal, but are worth obtaining to find the rare
patient with hyperthyroidism caused by an autonomously
functioning nodule and to enable the diagnosis of
hypothyroidism, which would suggest Hashimoto’s thy-
roiditis as the underlying disease process.

Other blood tests should be used more selectively. A
serum calcitonin determination should be obtained only
if there is a family history of medullary thyroid carcinoma
or other condition suggestive of multiple endocrine neo-
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Figure 47.5. Prevalence of thyroid nodules detected at autopsy
or by ultrasound (�), or by palpation (�) in subjects without a
prior history of radiation exposure or known thyroid disease.105
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plasia syndrome type 2. Antithyroid antibody assays
might be performed if the serum TSH level is elevated,
suggesting Hashimoto’s thyroiditis. Serum thyroglobulin
levels are nonspecifically elevated in a host of thyroid 
diseases, and this determination is used mainly in the
follow-up of patients with thyroid cancer.

Traditionally, after routine blood tests, thyroid scan-
ning with radioiodine or technetium has been the next
step in the workup of a thyroid nodule. Nodules that con-
centrate the radionuclide (“hot” nodules) are, for practi-
cal purposes, never malignant, and require no further
evaluation other than to be sure that hyperthyroidism is
not present. On the other hand, hypofunctioning nodules
(“cold” nodules) require further evaluation with needle
biopsy.

Although categorizing nodules as hot or cold is intel-
lectually satisfying, it is not cost-effective, because at least
90% of all nodules are hypofunctioning. An approach
that is gaining wider acceptance is the performance of
needle biopsy as the initial diagnostic step.105,106 The
advantage of this scheme is that a scan is avoided in the
90% of patients who would require a biopsy. The disad-
vantage is that the 10% of patients with hot nodules
undergo biopsy needlessly. On the other hand, the fine-
needle aspiration biopsy is a relatively painless procedure
with virtually no morbidity (see following).

Thyroid ultrasonography, once considered a valuable
tool in the evaluation of thyroid nodules, is being used
with less frequency nowadays. Although purely cystic
lesions are not malignant, pure cysts of the thyroid are
rare. In fact, more than 95% of nodules are either solid
or complex (having solid and cystic components), the
latter having the same clinical implications as a solid
lesion. Thus, routine ultrasonography is not a cost-
effective initial diagnostic test. It can be a useful tech-
nique for monitoring the size of nodules, particularly
those that are difficult to palpate.

Incidentalomas of the Thyroid

Studies of normal individuals undergoing thyroid ultra-
sound have shown a surprisingly high rate of thyroid
nodularity, especially in middle-aged and older women.
In one report, small, often multiple subcentimeter thyroid
nodules were found in 72% of women aged 25 to 75 years,
with a nonsignificant trend toward increasing nodule fre-
quency with age.107 The prevalence of thyroid nodules in
similarly aged men was 41%, which was significantly dif-
ferent from that seen in women. When small (<1–1.5cm),
nonpalpable nodules are found serendipitously, most
experts recommend monitoring with serial ultrasound
examinations, rather than attempting fine-needle aspira-
tion or other diagnostic procedures.108 If the nodule grows
to a size greater than 1.5cm, needle aspiration using ultra-
sound guidance would be indicated.

Fine-Needle Aspiration Biopsy of 
Thyroid Nodules

Thyroid needle biopsy, and more specifically, fine-needle
aspiration biopsy, has revolutionized the care of patients
with thyroid disease.105,106 Its diagnostic accuracy depends
on the skill of the person performing the procedure,
and, even more importantly, on the expertise of the
cytopathologist who is interpreting the aspirate. For
malignancy, the false-negative rate is low (<1%–5%),105,106

although the specificity is only about 70% (if suspicious
nodules are included). The positive predictive value
approaches 99% in most series.105,106 Most series report
that 60% to 70% of lesions are benign and 5% are 
malignant. About 25% are “indeterminate” or “suspi-
cious,” and these include less well differentiated benign
follicular adenomas, Hürthle cell neoplasms, and follicu-
lar carcinoma. Only 15% of suspicious lesions prove to
be malignant at the time of surgery.109

Management of Thyroid Nodules

If the nodule is benign, then no further diagnostic evalu-
ation is necessary, although continued follow-up is impor-
tant. The wisdom of routine suppression therapy with
thyroxine has been questioned, especially in the elderly
(see following). Malignant nodules, of course, require
surgery. If a nodule is suspicious cytologically, the next
step would be a thyroid scan, if it had not been performed
before the biopsy, because suspicious lesions can be
benign functioning (hot) follicular adenomas. If the
nodule is hot, then additional laboratory studies should
be performed to rule out hyperthyroidism. If the suspi-
cious nodule is cold, then excision is generally recom-
mended. An alternate approach would be a 3- to 6-month
trial of suppression therapy with thyroxine. If the nodule
fails to decrease in size, then surgery is indicated. If the
nodule shrinks, then close follow-up with continued 
thyroxine therapy is reasonable.

The rationale for thyroxine suppression therapy of sus-
picious nodules rests with the belief that thyroid growth
is dependent upon continued stimulation by TSH. Theo-
retically, when pituitary TSH secretion is suppressed with
exogenous thyroid hormone, both the thyroid and benign
nodules should decrease in size. Unfortunately, many
benign nodules do not shrink with thyroxine therapy,
probably because TSH is not the only factor controlling
thyroid growth. Several recent prospective trials com-
paring thyroxine with placebo have shown little apparent
benefit of thyroxine treatment.110,111 However, decades of
clinical experience have shown that some nodules do
respond to thyroxine; also, one controlled study indicated
that thyroxine is better than placebo in the treatment of
multinodular goiter,112 which might be present in patients
with seemingly “solitary” thyroid nodules. Thus, suppres-
sion therapy for suspicious thyroid nodules may be an



attractive approach in elderly patients in whom coexist-
ing disease makes surgery less appealing.

It should be recognized, however, that suppression
therapy is effective in only a minority of patients. In a
recent meta-analysis of randomized trials of thyroxine
therapy, a decrease in nodule volume of 50% was seen 
in 17% of patients.113 Thus, the failure of a nodule to
decrease in size with a suppressive dose of thyroxine (1–2
mg/kg of body weight) is not necessarily an indication of
malignancy and, in the presence of a benign biopsy,
should not be an indication for surgery. If the biopsy is
suspicious, however, surgery should be more strongly
considered. Continued enlargement despite adequate
suppression, even with a benign biopsy specimen, should
prompt reevaluation, including repeated biopsy or surgi-
cal excision.

Routine suppression therapy in elderly patients with
thyroid nodules that are unequivocally benign has 
been questioned,114,115 because the benefits of treatment
are uncertain, and there are potential risks, especially in
elderly patients, because of the intentional production 
of mild iatrogenic hyperthyroidism. This problem can 
be compounded if the nodule is part of a multinodular
goiter, in which areas of autonomous (i.e., nonsuppress-
ible) function are present. Recent data have documented
bone loss in postmenopausal patients undergoing thyroid
hormone suppression, with attenuation by concomitant
estrogen therapy.116 Suppression therapy can also cause
tachycardia,81 with the potential for arrhythmias.22 There-
fore, a period of observation without treatment is rea-
sonable, because benign nodules often remain stable 
or can even resolve spontaneously. If a biopsy-proven
benign nodule enlarges, thyroxine therapy might be
employed, but care should be taken to employ a dose of
thyroxine that will keep the serum TSH level below the
lower limit of normal, but above the limit of detection, to
avoid skeletal or cardiac complications.114

Goiter (Diffuse or Nodular)

Goiter, or a generalized enlargement of the thyroid,
is a common problem in the elderly. Indeed, large,
nodular, compressive goiters are seen almost exclusively
in this age group. Goiters are termed diffuse or nodular,
depending on their surface characteristics on physical
examination. A significant minority of goiters are 
caused by Hashimoto’s thyroiditis, but most are idiopath-
ic. Pathologically, most idiopathic multinodular goiters
consist of areas of nodular adenomatous hyperpla-
sia, interspersed with hemorrhagic cysts, fibrosis, and 
calcification.

Goiters usually are discovered at physical examination
or visualized on routine chest radiographs as a mass 
in the anterior superior mediastinum. Mild tracheal 
deviation is frequent and does not necessarily indicate

respiratory compromise. Goiter uncommonly causes
symptoms by compressing adjacent neck structures (e.g.,
dysphagia, respiratory difficulty, superior vena cava 
syndrome). It should be emphasized, however, that such
symptoms are most often due to benign disease and not
thyroid cancer. A history of rapid growth is worrisome,
although benign hemorrhagic cysts frequently present 
in this manner, often with concomitant pain radiating to
the ear. Even recurrent laryngeal nerve paralysis can 
be caused by benign thyroid enlargement, rather than
malignancy.

Aside from the history and physical examination,
routine thyroid function tests, including a serum T3 and/or
a high-sensitivity serum TSH determination, should be
performed in all patients with goiter because of the pos-
sibility of subtle thyrotoxicosis. Antithyroid antibodies
(especially antithyroid peroxidase antibodies) are also
helpful in diagnosing autoimmune thyroiditis, especially
in patients whose goiter is diffuse and firm on palpation.
Computed tomography or MRI of the neck and chest can
be helpful in delineating the extent of the goiter in the
thorax, or the degree of tracheal deviation or compres-
sion, but generally these procedures are unnecessary.

The central issues in the patient with a large goiter are
(1) whether malignancy is present and (2) whether there
is clinically significant compression of adjacent neck
structures. Regarding malignancy, if there is any sugges-
tion of a recently enlarging goiter or if there is a domi-
nant nodule within a multinodular goiter, a biopsy should
be performed. With respect to esophageal or tracheal
compression, a history of dysphagia or dyspnea is usually
obtained. It should be emphasized, however, that upper
airway compromise may be subtle or asymptomatic or
may present as “asthma” or wheezing. Pulmonary func-
tion testing, with evaluation of upper airway function by
means of flow-volume loops, should be performed in all
patients with large goiters who have suggestive respira-
tory symptoms or evidence of tracheal compression, even
in the absence of symptoms.

The indications for surgery in elderly patients with
large goiters are more stringent than in younger individ-
uals. Obviously, malignancy or significant esophageal,
tracheal, or venacaval compression mandate surgery.
Although thyroid surgery is generally well tolerated,
even by octogenarians,117 there is no reason to remove a
large asymptomatic goiter simply because “it is there”
and may cause trouble “in the future,” especially if it is
cytologically benign. Suppressive therapy with thyroxine
may be helpful112 but usually is of no benefit in long-
standing large goiter and may be potentially hazardous
in elderly patients. Recent reports suggest that com-
pressive symptoms can be improved with radioiodine
ablation, even in patients who are euthyroid,118,119 but
additional studies are needed before this can be recom-
mended as a routine practice.
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As indicated earlier, patients with nontoxic multi-
nodular goiter are susceptible to iodine-induced thyrotox-
icosis. Iodine-containing compounds, including iodinated
contrast media, should be avoided, if possible, in such
patients.

Thyroid Cancer

Thyroid cancer in elderly patients shares many features
with that seen in younger patients, but there are dramatic
differences as well. The histologic types (papillary, fol-
licular, medullary, anaplastic, lymphoma) all occur, but
with a shift in histologic type from the more indolent 
(papillary) to the more aggressive (Hürthle cell, medul-
lary,anaplastic) (Fig. 47.6).120 Even within a histologic cate-
gory, advanced age portends a far worse prognosis.120,121

Papillary Carcinoma

Papillary carcinoma is the most common kind of thyroid
malignancy in the elderly, accounting for approximately
70% of tumors. This tumor often involves ipsilateral 
cervical lymph nodes, and recent data suggest that 
nodal involvement confers a higher recurrence rate.121,122

Although the outlook is generally good, this form of
cancer is often aggressive in elderly patients, with local
invasion into the trachea or lung metastases. Primary
therapy consists of near-total thyroidectomy, whereas in
younger patients less extensive surgery is acceptable.
Postoperatively, whole-body radioiodine scanning estab-
lishes whether residual thyroid tissue or local or distant
metastases are present. Radioiodine is administered if
the scan reveals remnants or metastatic disease. Follow-
up with periodic total body radioiodine scanning,
serum thyroglobulin measurements, and other imaging
modalities (especially thyroid ultrasound) is important in
the detection of recurrent or persistent disease. Patients
usually succumb from recurrent local disease, rather than

from distant metastases. The recent availability of human
recombinant thyrotropin123 now permits radioiodine
scanning and stimulated thyroglobulin measurements
without the need for thyroid hormone withdrawal and
the unpleasant and occasionally debilitating symptoms of
hypothyroidism, which are especially prevalent in older
patients.

All patients require lifelong suppressive doses of 
thyroxine, with doses sufficient to suppress serum TSH 
to undetectable levels in a sensitive TSH assay. Recently,
some have questioned the necessity of maintaining such
low TSH levels in elderly postmenopausal women who
have been disease free for more than 10 years, given the
risk for osteopenia and the low risk of recurrence.124 The-
oretically, patients who have undergone total thyroidec-
tomy and who do not have distant metastases should
have undetectable thyroglobulin levels (<2mg/L). Thy-
roglobulin levels above 5ng/dL on thyroxine and above
10 to 20ng/mL off thyroxine or after human recombinant
thyrotropin suggest recurrent or metastatic disease.
Details regarding the specifics of management of papil-
lary carcinoma are discussed elsewhere.125

Follicular Carcinoma

Follicular carcinoma comprises about 20% of thyroid
cancer in the elderly. Tumors tend to spread hema-
togenously to bone, lungs, and liver. Approximately 
one-third of patients present with metastases (usually to
the bone) as the initial manifestation of disease. The
prognosis of follicular cancer is worse in elderly patients,
especially in those with metastatic disease.126 The man-
agement is similar to that outlined for papillary cancer.
Hürthle cell carcinoma is considered to be a variant of
follicular cancer, with a somewhat less favorable prog-
nosis, due to a greater tendency for local and regional
metastatic disease, that does not usually concentrate
radioiodine.127

Figure 47.6. Age distribution of
thyroid cancer by histologic type.120



Medullary Cancer

Medullary cancer of the thyroid arises from the 
calcitonin-producing “C” cells in the thyroid, rather 
than the follicular cells. This tumor type accounts for 5%
to 10% of thyroid cancer in the elderly; it is sporadic 
in approximately 75% of older patients, with only a
minority of tumors being associated with multiple endo-
crine neoplasia syndrome type 2 (medullary cancer of the
thyroid, pheochromocytoma, hyperparathyroidism).128

Medullary cancer of the thyroid is almost always meta-
static to regional cervical nodes at the time of diagnosis,
and it frequently metastasizes to the liver and bone. The
diagnosis is usually made by means of needle biopsy 
or after surgical removal of a suspicious nodule. The
tumor is frequently bilateral, even in sporadic cases, and
total thyroidectomy and central compartment lymph
node dissection are recommended because of the high
rate of nodal disease. Because it is a neoplasm of 
calcitonin-producing cells, serum calcitonin can be used
as a tumor marker to detect recurrence and to monitor
therapy.

Carcinoembryonic antigen is also frequently secreted
by medullary cancer of the thyroid and is another useful
tumor marker. Because the tumor does not arise from the
follicular cells of the thyroid, it does not concentrate
radioiodine. Furthermore, suppressive doses of thyroxine
are not indicated as the tumor is not dependent upon
TSH for growth. Screening of family members for this
tumor is indicated because the patient, even if elderly,
could be the index case of a kindred with multiple
endocrine neoplasia (MEN) syndrome type 2. Family
screening involves analysis of germline DNA for muta-
tions in the ret proto-oncogene, located on chromosome
10, which have been found in all patients with MEN 2.
Screening for these mutations has supplanted the less
sensitive screening tests using calcitonin stimulation.

Thyroid Lymphoma

Thyroid lymphoma was once thought to represent a dis-
tinct form of “small cell” cancer. It is now known that
lymphoma may arise primarily within the thyroid and
that it is often, but not always, associated with dissemi-
nated extrathyroidal lymphoma.129 Most thyroid lym-
phomas are diffuse B-cell lymphomas that arise from
mucosa-associated lymphoid tissue (MALT).130 Typically,
thyroid lymphoma presents as a rapidly enlarging neck
mass in an elderly woman with a history of Hashimoto’s
thyroiditis; however, there may be no previous thyroid
disease, and antithyroid antibodies are often negative.
The diagnosis of thyroid lymphoma is difficult to make
with needle biopsy because the cytologic appearance is
similar to that of lymphocytic thyroiditis; open biopsy
with special immunohistochemical staining for mono-
clonal B-cell markers often is necessary to establish the

diagnosis. Staging for disseminated disease is indicated
for all patients. Treatment consists of local radiotherapy
and combination chemotherapy, rather than surgery.

Anaplastic Thyroid Cancer

Anaplastic thyroid cancer is one of the most aggressive
malignancies of humans.131 It occurs almost exclusively 
in elderly persons, often arising in preexisting goiters or
in patients who previously have been treated for well-
differentiated cancer. Anaplastic cancer presents as a
rapidly enlarging mass that quickly produces compres-
sive symptoms. There is no effective treatment. Palliation
with radiation therapy and/or chemotherapy to protect
the airway should be considered, but surgery is not
usually recommended. The median survival is measured
in months.
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48
Changes in Male Sexuality
Thomas Mulligan and Waleed Siddiqi

caressing, petting, oral sex, or masturbation. Bretschnei-
der and McCoy reported that 83% of their very old 
subjects engaged in touching or caressing, without sexual
intercourse, at least several times per year.5 Furthermore,
74% expressed moderate to great enjoyment from this
activity. Similarly, in the self-selected group of attendees
at sex lectures, sexual intercourse and orgasm were the
highest rated forms of sexual activity. With aging,
however, these forms of sexual expression declined 
but with an increase in expressions of intimacy without
intercourse. Even nursing home residents prefer vaginal
intercourse, though 21% prefer hugging or caressing,
5% prefer kissing, and 2% prefer masturbation.6

An important factor in sexual behavior during aging is
availability of a socially acceptable sexual partner. As one
might expect, availability of a marital partner is an impor-
tant factor, with sexual activity occurring in 74% of older
married men and 31% of older unmarried men. Among
those with sexual partners, men tended to attribute 
cessation of sexual intercourse to themselves, which was
corroborated by 74% of the women. The main reasons
cited were loss of erectile function, decreased libido, and
medical illness.7 In those men who blamed their spouses
for stopping, 62% attributed the cause to illness and 37%
to loss of interest.

The causes of the age-associated changes in sexual
behavior are multifactorial, including organic and social
factors. To understand these causes, we review here the
anatomy and physiology of male sexual function, then 
the pathophysiology and treatment of dysfunction.

Physiology of Sexual Function

Libido

In men, libido results from an interplay of psychologic,
social, physical, and endocrine factors. Animal research
suggests that libido is centered in the medial preoptic

As men proceed through life, there is a clear change in
their sexuality. For example, among men aged 18 to 29
years, 29% report intercourse three or four times per
week, whereas only 7% of men aged 60 to 69 years and
2% of men 70 years or older report this same frequency.
Years ago, Kinsey et al. first reported that, by age 80
years, the average frequency of intercourse decreases to
once every 10 weeks.1 Pfeiffer et al. corroborated this
finding, reporting that 95% of men aged 46 to 50 years
had intercourse weekly whereas only 28% of 66 to 71-
year-old men reported having intercourse once a week.2

In healthy Caucasian, upper middle class men aged 80 to
102 years, 26% reported their frequency of sexual inter-
course to be several times per month or several times per
week. In contrast, among male nursing home residents,
80% no longer engaged in coitus at all despite availabil-
ity of a sexual partner, moderately strong libido, and pref-
erence for vaginal intercourse. Thus, although there is a
decline in sexual activity with aging, this decline appears
associated with declining health rather than simply
advancing age.3

Sexual interest seems to decline less than sexual activ-
ity. In men 30 to 99 years old, sexual interest decreased
with age, but total absence of interest was never reported.
In a survey of healthy couples, the desired frequency of
sexual contact decreased from a mean score of 6 (based
on a scale where 1 = never to 8 = daily) in 45 to 54-year-
old men to a mean score of 3 for men aged 65 to 74 years.
In another study, of healthy, well-educated men attend-
ing a sexuality and aging lecture series (age, 56–85 years),
92% reported that they would like to have sexual activ-
ity at least once per week. However, only 33% of this
group engaged in sexual activity on a weekly basis.4 Even
in nursing home residents, continued sexual interest,
especially among those with partners, has been reported.

The preferred sexual activity remains vaginal inter-
course despite aging. With the decline in intercourse,
however, some investigators have found a compensatory
increase in other forms of sexual contact, such as kissing,
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area of the hypothalamus.8 This area of the brain has
androgen receptors, and it appears that testosterone
(and/or its metabolite dihydrotestosterone) is necessary
for normal sexual desire. In data obtained by self-
administered questionnaires and serum hormone assays
in 102 adolescent boys, serum free testosterone concen-
tration was a strong predictor of sexual motivation and
behavior.9 When the free testosterone index (FTI) was
divided into quartiles, 16% of those with the lowest FTI
reported having had intercourse, whereas 69% of boys 
in the highest FTI quartile reported intercourse. Similar
findings occurred for noncoital sexual activity and libido.
This result suggests that the serum free testosterone 
concentration affects sexual desire and activity.

In a randomized, double-blind study of healthy, eugo-
nadal men, a gonadotropin-releasing hormone (GnRH)
antagonist, Nal-Glu, without testosterone replacement
was used to produce acute and profound reversible
androgen deficiency. The subjects experienced decreased
frequency of sexual desire, fantasies, and intercourse.
There was also a decrease in noncoital sexual activity
such as kissing, fondling, and masturbation.10 However,
even low-dose testosterone replacement was adequate to
maintain normal sexual function and behavior. In eugo-
nadal men complaining of loss of sexual desire, testos-
terone injection therapy resulted in a modest increase in
sexual desire, but no effect on erectile function. Supra-
physiologic levels of testosterone increased sexual aware-
ness and arousability but did not modify overt sexual
behavior. This finding was in contrast to hypogonadal
men, in whom testosterone replacement stimulated both
sexual interest and activity. From these and other studies,
it appears that the major contribution of testosterone to
sexuality is related to libido.11

Anatomy

The penis consists of three components, two dorsolateral
corpora cavernosa and a ventral corpus spongiosum that
surrounds the penile urethra and distally forms the glans
penis. A thick fibrous sheath, the tunica albuginea,
surrounds each of the corpora cavernosa, and all three
corpora are bound together by Buck’s fascia. The ischio-
cavernosus and bulbospongiosus muscles surround the
proximal portions of the corpora cavernosa. Each corpus
consists of smooth muscle bundles, elastic fibers, collagen,
and loose fibrous tissue that forms the trabeculae. In
between the trabeculae are blood-filled lacunar spaces
that are lined by flat endothelial cells.

The arterial supply to the penis consists of the internal
pudendal arteries, which become the penile arteries. Each
penile artery terminates in bulbar, urethral, dorsal, and
cavernosal arteries. The paired cavernosal arteries 
penetrate the tunica albuginea and enter the crura of 
the corpora cavernosa. Each ends in multiple twisted

branches called helicine arterioles that supply the
lacunae. There may be two circulatory routes in the
human corpora. One route goes from the cavernosal
artery to capillary networks underlying the tunica albu-
ginea with the capillaries serving as nutritional vessels.
This pathway is the main circulatory route during the
flaccid state. The second route is via anastomoses from
the cavernosal artery through the helicine arterioles to
the cavernosa, which then empties into the postcavernous
venules and serves as the main vascular pathway in the
mechanism of erection.

Venous return from the penis occurs through the deep
and superficial dorsal veins of the penis. Subtunical
venules located between the periphery of the erectile
tissue and the tunica albuginea drain the lacunar spaces.
They coalesce to form emissary veins that penetrate the
tunica albuginea and drain into the deep dorsal vein or
the circumflex system. Drainage from the proximal crura
is mainly through the cavernosal and crural veins. Super-
ficial dorsal veins communicate with the external puden-
dal vein and/or the saphenous vein to drain the skin and
prepuce of the penis.

Mechanism of Erection

Neural Component

Penile erection is a complex event, occurring as a result of
the integration of central (cerebral and spinal) and local
(smooth muscle and endothelial) factors.12 It arises in
response to sensory stimuli, fantasy, or genital stimula-
tion. Specialized areas in the hypothalamus and thalamus
organize the autonomic response to these stimuli.13

Sympathetic preganglionic nerve fibers to the penis
arise from neurons in the intermediolateral cell columns
of Tl2–L2 spinal cord segments, whereas parasympathetic
input to the penis arises in the S2–S4 sacral spinal cord
segments. Sympathetic impulses travel via the hypo-
gastric nerve, and parasympathetic impulses travel via the
pelvic nerve. The pelvic plexus serves as the peripheral
integration center for autonomic input to the penis. The
pelvic plexus then branches into the cavernous nerves
that traverse the posterolateral aspect of the prostate and
continue on both sides of the urethra as the cavernosal
nerves.14

In the flaccid state, tonic contraction of the arterial and
corporal smooth muscles is mediated by a-2-adrenergic
receptors, which maintains high penile arterial resistance.
With erotic stimulation, there is a decrease in sympathetic
tone and an increase in parasympathetic activity. Central
to erection is a hemodynamic change that decreases
penile arterial resistance, with resultant increased penile
blood flow.

Parasympathetic stimulation activates cholinergic
receptors via acetylcholine, stimulating endothelial cells



to produce a nonadrenergic, noncholinergic transmitter
nitric oxide (NO). NO relaxes trabecular smooth muscle,
and is considered the major neurotransmitter controlling
relaxation of penile smooth muscle. NO is formed by 
conversion of l-arginine into l-citrulline by the enzyme,
nitric oxide synthase (NOS). NOS is activated by the
influx of calcium ions that occurs with parasympathetic
stimulation. The increased oxygen levels derived from
the arterialization of cavernosal blood flow further acti-
vates NOS and thereby maintains erection.15

NO moves from cell to cell through gap junctions and
by diffusion into smooth muscle cells, providing the
rapidity of the response within the penis. NO activates
guanylate cyclase, thereby increasing production of cyclic
guanidine monophosphate (cGMP). cGMP depletes
intracellular calcium and further induces smooth muscle
relaxation with resultant penile vasodilation.16

Other chemical entities have been implicated in the
control of erection, including prostaglandins E1 (PGE1)
and E2 (PGE2) and vasoactive peptide (VP). PGE1,
PGE2, and VP stimulate the production of cyclic adeno-
sine monophosphate (cAMP), which decreases intracel-
lular calcium and induces smooth muscle relaxation.
VP may also interact with either endothelial or corporal
smooth muscle cells to stimulate local formation of NO
and thereby sustain penile erection.

Genital stimulation elicits neural impulses that tra-
verse the dorsal nerve of the penis to the pudendal nerve.
From the pudendal nerve, the impulses travel to the
sacral spinal cord (S2–S4). Efferent impulses travel along
the parasympathetic pelvic nerves and produce an 
erection, as described above.

Vascular Component

Tonic sympathetic stimulation constricts the trabecular
smooth muscle and helicine arterioles, keeping the penis
flaccid. During flaccidity, blood pressure in the cavernosal
lacunae is similar to venous pressure. With sexual stimu-
lation, sympathetic tone decreases and there is parasym-
pathetic-mediated relaxation of arteriolar and trabecular
smooth muscle. Penile arterial resistance decreases,
resulting in increased blood flow into the corpora caver-
nosa. The increase in blood volume expands the lacunar
spaces and compresses the subtunical venules between
the expanding corpora cavernosa and the unyielding
tunica albuginea, which results in reduction of venous
outflow and trapping of blood within the penis. Penile
rigidity develops as intracavernosal pressure rises to
mean arterial pressure. Detumescence typically occurs
after orgasm. During detumescence, there is a decrease
in the arterial flow into the penis, decrease in intracaver-
nosal pressure, increased venous drainage, and restora-
tion of sympathetic nerve impulses, returning the penis to
the flaccid state.17

Orgasm

Sexual intercourse usually terminates with the motor acts
of emission and ejaculation, along with the sensory 
perception of orgasm. Orgasm occurs in conjunction with
the physical events of contraction of smooth muscle of
vas deferens, prostate, seminal vesicles, and the buildup
of pressure within the proximal urethra. The pleasure of
orgasm may derive from the development of this pres-
sure, its release by relaxation of the distal sphincter, and
the clonic striated muscle contractions of ejaculation.18

Electromyography reveals that the onset of the percep-
tion of orgasm precedes ejaculation by a few seconds.
Also, orgasm may be elicited cerebrally without afferent
input from the penis. For example, orgasm has been
reported during psychomotor seizures in patients with
temporal lobe lesions. Clearly, this area of human 
sexuality is in need of further research.

Emission and Ejaculation

Emission is the propulsion of semen into the posterior
urethra. It is accomplished by peristaltic contractions of
the vas deferens, seminal vesicles, and prostatic smooth
muscles. Emission is a spinal reflex in response to genital
stimulation; but it may be voluntarily stopped, indicating
partial cerebral control. It can also be elicited by cerebral
erotic stimulation in the absence of afferent genital
stimulation.

Expulsion of semen from the urethra marks ejacula-
tion. Intermittent relaxation of the distal sphincter allows
semen to enter the bulbous urethra. Contraction of the
bulbocavernosus muscle propels the semen through the
pendulous urethra. Ejaculation is a reflex reaction in
response to semen entrance into the bulbous urethra. Its
neural center resides in the spinal cord between Tl2 and
L2. The integrity of the vesicle sphincters determines the
direction of seminal expulsion. Antegrade ejaculation is
achieved by firm closure of the proximal sphincter and a
functional distal sphincter. Dripping emission occurs if
the distal sphincter is paralyzed, and retrograde ejacula-
tion into the bladder occurs if the proximal sphincter is
malfunctioning.

Libido and Aging

Despite the markedly increased prevalence of erectile
dysfunction, libido varies much less with advancing age.
In an ambulatory geriatric clinic population, 53% of
those over the age of 75 years still reported intact libido.
When a decline in libido occurs, it is often associated with
androgen deficiency.19 Low sexual interest is typically
found in hypogonadal subjects, and testosterone replace-
ment increases libido in a dose-dependent manner.
Decreasing serum total and free testosterone concentra-
tions with aging approximate the decline in libido.
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Bioavailable testosterone is positively correlated with
sexual desire and arousal in the healthy older population.

Erectile Dysfunction and Aging

The National Institutes of Health (NIH) consensus panel
suggested that the term erectile dysfunction be used to
describe the inability to achieve an erection.20 It is esti-
mated that 10 to 30 million American men have erectile
dysfunction. In a community-based, random sample of
men age 40 to 70 years in the Boston area, the overall
prevalence of erectile dysfunction was 52%.21 Kaiser
found complete erectile failure in 41% of the men aged
60 to 79 years in a cross-sectional study; none of the men
above the age of 70 years was able to achieve a full 
erection.7 This high prevalence of sexual dysfunction is
important because men with erectile dysfunction report
impaired quality of life when compared with unaffected
men.

Vascular Disease

The most common etiology of erectile dysfunction in
aged men is vascular disease. In a study of 178 men 
with organic erectile dysfunction, arteriograms revealed
lesions in 68%. The investigators also found that the risk
of erectile dysfunction increased with the number of 
vascular risk factors (diabetes mellitus, smoking, hyper-
lipidemia, and hypertension); 100% of the patients with
three or more risk factors had erectile dysfunction.

Vascular disease results in erectile dysfunction by 
two mechanisms, arterial insufficiency and venous leak-
age. Obstruction from atherosclerotic arterial occlusive
disease of the hypogastric-cavernous arterial bed
decreases the perfusion pressure and arterial flow to the
lacunar spaces that is necessary to achieve a rigid erec-
tion. In an animal model, the hemodynamic alterations
created by atherosclerotic occlusive disease of the iliac
arteries caused erectile dysfunction. Additionally, athero-
sclerotic vascular disease may cause ischemia, which
results in replacement of smooth muscle by connective
tissue. Electron microscopy of cavernosal tissue from
men with erectile dysfunction shows marked thickening
of the basal lamina, a paucity of contractile filaments,
minimal or no glycogen, and fewer vesicles on the cell
surface. The degree of smooth muscle cell alterations 
is correlated with the severity of symptoms. In a rabbit
model, the severity of arterial occlusion correlated with
the decrease in trabecular smooth muscle content in the
corpus cavernosum. This decrease in smooth muscle
content impaired cavernosal expandability.22

Veno-occlusive dysfunction or venous leakage is char-
acterized by excessive outflow through the subtunical
venules, preventing the development of high pressure
within the corpora cavernosa and, thereby, interfering

with the maintenance of a rigid erection. Venous leakage
can result from Peyronie’s disease, arteriovenous fistula,
or trauma-induced communication between the glans
and the corpora.23 There is an increase in both the size
and number of venous outflow channels with advancing
age in human cadavers. The structural alteration in the
fibroelastic components of the trabeculae causes a loss of
compliance and inability to expand the trabeculae against
the tunica albuginea, which is necessary to compress the
subtunical venules. This decrease in fibroelasticity may
result from increased cross-linking of collagen fibers
induced by nonenzymatic glycosylation or from hyper-
cholesterolemia associated with altered collagen syn-
thesis. Finally, veno-occlusive dysfunction can occur from
insufficient relaxation of trabecular smooth muscle in an
anxious patient who has excessive adrenergic-constrictor
tone and in patients with injured parasympathetic dilator
nerves.

Neurologic Disease

Neurologic disease accounts for the second most
common cause of erectile dysfunction in elderly men.
Partial or complete erectile dysfunction can result from
disorders that affect the parasympathetic sacral spinal
cord or the peripheral efferent autonomic fibers to the
penis. Such disorders impair penile smooth muscle relax-
ation and prevent the vasodilation needed for erection.
In older men, diabetes mellitus, stroke, and Parkinson’s
disease can cause autonomic dysfunction, resulting in
erectile failure. Additionally, surgical procedures such as
radical prostatectomy, cystoprostatectomy, and procto-
colectomy frequently disrupt the autonomic nerve supply
to the corporal bodies and result in postoperative erec-
tile dysfunction.

Diabetes Mellitus

The prevalence of erectile dysfunction in diabetes melli-
tus has been reported to be as high as 75%. Greater than
50% of male diabetic patients report erectile dysfunction
within 10 years of the diagnosis of diabetes; for some 
it is the presenting symptom. Although the etiology of
diabetic erectile dysfunction is multifactorial, the major
cause in older diabetic patients is vascular disease;
autonomic neuropathy plays a more important role in
younger patients.24

The importance of neurologic factors in diabetic 
erectile dysfunction may be confounded by the fact that
many studies fail to categorize diabetic patients into 
type 1 versus type 2. In a study of type 1 diabetic patients,
neuropathy was present in 85% of the impotent diabetic
patients. However, 58% of these impotent diabetic
patients were still unable to achieve an erection with
intracavernosal injection of papaverine, suggesting a 
vascular component. Nevertheless, the authors conclud-



ed that, in type 1 diabetic patients, neurologic factors
have a crucial role in the etiology of diabetic erectile 
dysfunction.25

Diabetic men with erectile dysfunction may also 
have impaired penile cholinergic nerve synthesis and
release of acetylcholine, resulting in decreased ability to
relax trabecular smooth muscle. In vitro study of human
corpus cavernosum tissue from diabetic and nondia-
betic patients with erectile dysfunction revealed that 
impotent diabetic men have impairment in both the 
autonomic and the endothelium-dependent mechanisms
that facilitate relaxation of smooth muscle. Autonomic-
mediated contractions were maintained despite im-
pairment in autonomic-mediated relaxation of corporal
tissue from diabetic subjects. Thus, there was an imbal-
ance favoring detumescence rather than erection. The
decreased response to acetylcholine in tissue from impo-
tent diabetic men is likely caused by decreased synthesis
or release of NO, the endothelium-derived relaxing
factor.

Another factor contributing to decreased vasodila-
tion in diabetic impotent men may be the inactivation 
of endothelium-derived NO by basement membrane
advanced glycosylation end products (AGE). AGE,
which accumulate on tissue proteins such as basement
membrane collagen, have been implicated in other long-
term complications of diabetes mellitus such as vascular
disease.26

Testosterone and Erectile Dysfunction

The role of androgens in erection is controversial. Andro-
gen receptors have been demonstrated in sacral parasym-
pathetic nuclei and hypothalamic and limbic system
neurons, suggesting potential hormonal regulation of
centers involved in erectile function. However, patients
with castrate levels of testosterone can attain erections in
response to some sexual stimuli. Hypogonadal patients
have smaller and slower to develop erections in response
to fantasy, and androgen replacement improves erectile
response. In hypogonadal men there was also a dose-
related response to androgen treatment and the fre-
quency of nocturnal erection and coitus. These findings
suggest that erections to certain types of sexual stimuli
(i.e., direct penile stimulation) may be androgen inde-
pendent whereas response to fantasy may be androgen
dependent.

Androgen may indirectly affect penile smooth muscle
relaxation and resultant rigidity through NOS. Cham-
ness27 demonstrated decrease in NOS activity and
amount of NOS protein in the penis of adult rats after
castration. These changes were reversed by testosterone
replacement. These investigators also demonstrated a
decrease in erectile response with castration and a con-
comitant decrease in total penile NOS activity.

Drug-Induced Erectile Dysfunction

Many commonly used medications have been associated
with erectile dysfunction; there is a reported 25% inci-
dence of drug-induced erectile dysfunction in the medical
outpatient clinic population.28 However, almost all the
data available on drug-induced erectile dysfunction are
subjective, based on observations, case reports, patient
and physician surveys, and pre- and postmarketing drug
studies.

The mechanism of drug-mediated erectile dysfunction
is often uncertain. Medications such as antidepressants,
antipsychotics, and antihistamines have anticholinergic
effects that may contribute to erectile dysfunction by
blocking parasympathetic-mediated penile artery vasodi-
lation and trabecular smooth muscle relaxation. Antipsy-
chotic medications such as phenothiazines, thioxanthines,
and butyrophenones can cause erectile dysfunction
through sedation, elevation of the serum prolactin con-
centration, or anticholinergic or central antidopaminer-
gic effect.

Psychogenic Erectile Dysfunction

Reports on the prevalence of psychogenic erectile dys-
function vary from 10% to 90%. It appears, however, that
the likelihood of psychogenic impotence inversely corre-
lates with age. Psychopathology was the cause of erectile
dysfunction in only 9% of an aged male veteran popula-
tion.29 Psychogenic erectile dysfunction may occur via
increased sympathetic stimuli to the sacral cord, inhib-
iting the parasympathetic dilator nerves to the penis 
and thereby inhibiting erection. Common causes of 
psychogenic erectile dysfunction include performance
anxiety, conflicts in relationships, sexual inhibition, child-
hood sexual abuse, and fear of sexually transmitted dis-
eases. A classic psychogenic cause of erectile dysfunction
in older men is the “widower’s syndrome,” where the
older man involved in a new relationship feels guilt 
and develops erectile dysfunction as a defense against
perceived unfaithfulness to his dead spouse.

Other Factors in Erectile Dysfunction

In addition to hypogonadism, other endocrine abnorma-
lities have been implicated in the etiology of erectile 
dysfunction,albeit infrequently.30 Hyperthyroidism,hypo-
thyroidism, and hyperprolactinemia have been associated
with impotence. In hyperprolactinemia, there is an associ-
ated decrease in serum testosterone concentration due to
inhibition of gonadotropin-releasing hormone secretion.
However, normalizing the serum testosterone concentra-
tion does not restore erectile function in many patients
with hyperprolactinemia, which suggests antagonism by
prolactin to the peripheral action of testosterone. Low
testosterone secretion and elevated prolactin may also
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contribute to the erectile dysfunction seen with hypothy-
roidism. Hyperthyroidism is more often associated with
decline in libido rather than with erectile dysfunction.

Chronic alcoholism with associated hypogonadism and
peripheral or autonomic neuropathy can also impair
erectile function. Hypogonadism in alcoholism occurs
through alcohol toxicity at the hypothalamic-pituitary or
gonadal levels. Spontaneous reversal of erectile dysfunc-
tion occurs with sobriety for at least 1 year, but only if
there is no gonadal atrophy or neuropathy. Chronic
obstructive lung disease is thought to contribute to erec-
tile dysfunction through hypoxia suppressing the hypo-
thalamic–pituitary–gonadal axis.

Alterations in Emission, Ejaculation,
and Orgasm with Aging

In addition to alterations in erectile function, the four
stages of sexual response—excitement, plateau, orgasm,
and resolution—change with aging.31,32 During the excite-
ment phase, there is a delay in erection, tensing of the
scrotal sac decreases, and testicular elevation may not
occur. There is a prolonged duration of the plateau stage
and decreased preejaculatory secretion from Cowper’s
gland. Orgasm is diminished in duration, and there are
decreased or spastic prostatic contractions, decreased 
urethral contractions, and decreased force of emission.
Orgasm is less intense, with a smaller quantity of ejaculate
being expelled. In the resolution stage, there is rapid
detumescence and testicular descent. The refractory
period between erections is prolonged with aging. Most
young healthy males are capable of achieving an erection,
engaging in intercourse, attaining a climax, and repeat-
ing this process within minutes. With aging, the rest or
refractory period needed before erection and sexual
intercourse can be repeated, gradually lengthens. This 
prolonged refractory period may contribute to the decline
in the frequency of sexual intercourse in older men. Older
males may experience retrograde ejaculation due to a
damaged proximal sphincter following transurethral
prostatic resection. Diabetic autonomic dysfunction can
also cause retrograde ejaculation and a decline in orgas-
mic sensation. Last, there is a decrease in penile sensitiv-
ity to vibration and light touch with aging. Sexual function
and penile sensitivity may be closely related because
penile vibrotactile thresholds are higher in subjects with
erectile dysfunction than in age-matched control subjects.

Treatment of Erectile Dysfunction

Ideally, treatment of men with erectile dysfunction
should be based on the underlying etiology. For example,
medications that increase arterial inflow to the penis will

not be effective in men with severe arterial occlusive
disease. Thus, initial evaluation should include a medical
history, focused physical examination, and limited diag-
nostic tests. The history should include whether the onset
of erectile dysfunction was abrupt (suggesting a psy-
chogenic etiology or adverse drug reaction) or gradual
(suggesting one of the various organic etiologies). It
should also determine which medications (including non-
prescription and herbal products) the patient is ingesting,
especially whether the patient ingests any nitrates (even
illicit use of amyl nitrate). The physical exam should
search for gynecomastia, femoral bruits, penile plaques,
testicular atrophy, and penile or peripheral neuropathy.
There are few laboratory-based tests that are essential,
but many authors recommend blood glucose, testos-
terone, and cholesterol. Also, some investigators recom-
mend a diagnostic penile injection of a vasoactive
medication.33 Based on the history, physical exam, and
laboratory assessment, the clinician can then select a
treatment strategy that is likely to work and have limited
adverse drug reactions.

Sildenafil (Viagra; Pfizer Pharmaceuticals) is the first
available orally administered treatment for erectile dys-
function. It is a phosphodiesterase inhibitor that blocks
cyclic GMP degradation. Sildenafil has been evaluated 
in 21 clinical trials with more than 3000 men. In these
studies, it was efficacious in approximately 65% of men
with organic erectile dysfunction. It has limited effec-
tiveness in men with serious arterial or venous disease.
Headache, flushing, and dyspepsia were the most
common adverse effects, occurring in 6% to 18% of men.
The initial dose should be 50mg, and should be reduced
to 25mg if side effects occur, or increased to 100mg 
if necessary. Each sildenafil dose costs about $9.
Importantly, concurrent use of sildenafil and nitrates,
in any form, can be fatal. If a man who has taken silde-
nafil has an ischemic cardiac event, nitrates should not 
be prescribed within 24h. A consensus statement from
the American College of Cardiology/American Heart
Association also urged caution in men with coronary
ischemia, congestive heart failure, and low blood pressure
as well as those taking a multidrug antihypertensive
regimen.34

Penile injection therapy with alprostadil (prosta-
glandin E1), papaverine, or phentolamine has also been
used to induce erection. These drugs, when injected into
the corpora cavernosa, induce relaxation of the smooth
muscle within the penile erectile bodies. Blood engorges
the corpora cavernosa with sufficient pressure to com-
press the emissary veins that normally drain blood from
the penis. The combination of increased arterial inflow
and impeded venous outflow creates an erection.

Men can be trained to inject vasoactive medications
into one corporal body. Cross-circulation of the penile
corpora allows medication to diffuse into the contralat-



eral side. A firm erection can be expected within a few
minutes after intrapenile injection.

Three formulations of alprostadil have been used for
intracavernous injection: Prostin VR (Pharmacia &
Upjohn), Caverject (Pharmacia & Upjohn), and Edex
(Schwarz Pharma). The usual dose ranges from 5 to 
20mg. Alprostadil results in erection in more than 70% 
of patients with organic erectile dysfunction. Depending
on which formulation of alprostadil is chosen, the price
per dose ranges from $3 to $10.

Papaverine is a nonspecific phosphodiesterase inhibi-
tor that increases cyclic AMP and cyclic GMP concen-
trations in penile erectile tissue. The usual dose is 15 to
60mg. It is effective (up to 80%) in men with psychogenic
and neurogenic erectile dysfunction, but less effective in
men with vasculogenic erectile dysfunction (36%–50%).
Its advantages include low cost and stability at room
temperature; its major disadvantage is priapism (in up to
35% of cases). The price per dose is approximately $5
(primarily for the syringe, needle, and alcohol pad).

Phentolamine is an alpha-adrenergic receptor antago-
nist. When used alone, it does not produce rigid erections.
Combined with papaverine, success rates range from
63% to 87%. A combination of 30mg papaverine and 0.5
to 1 mg phentolamine is the usual dose. Side effects
include hypotension and reflex tachycardia. The price per
dose is approximately $10, primarily because of the 
compounding fee.

Combinations such as papaverine, phentolamine, and
alprostadil (Trimix) are very effective, with response rates
as high as 90%. However, this regimen should be reserved
for patients who failed to respond to other treatment
strategies. The price per dose is approximately $15.

The major side effect of intrapenile alprostadil therapy
is penile pain, occurring in about 20% of men. Pain was
the side effect most often cited by men who discontinued
therapy and is more prominent in men with neuropathy.
Priapism, a prolonged erection lasting more than 4 h, is 
a medical emergency requiring immediate attention.
Prolonged erections occur in about 5% of men who 
use intrapenile alprostadil and 10% of those who use
papaverine.

Intraurethral administration of alprostadil (Medicated
Urethral System for Erection, MUSE) provides a less
invasive alternative to intrapenile injection. The efficacy
of intraurethral alprostadil has been evaluated in 1500
men. Two-thirds of these men responded with an erection
sufficient for intercourse. Complications such as priapism
and penile fibrosis were less common than after penile
injection. The cost per dose is approximately $20.

Several mechanical devices have been developed that
utilize vacuum pressure to increase arterial inflow and
occlusive rings to impede venous outflow from the
corpora cavernosae. Mechanical dexterity is required to
use these devices. Efficacy is reported to be 67%, and 

satisfaction with vacuum-assisted erections has varied
from 25% to 49%. The cost per device is $200 to $400.

With the availability of less invasive approaches, enthu-
siasm for surgical implants has waned. Nevertheless this
form of therapy remains a viable option for men who do
not respond to sildenafil and find penile injection, ure-
thral, or vacuum therapy unacceptable. Side effects
include those related to the anesthesia, local wound in-
fection, and mechanical failure necessitating surgical
removal and reimplantation of a new prosthesis. The cost
per implant is approximately $5000.

Testosterone supplementation should be discouraged
in men in whom erectile dysfunction is not associated
with hypogonadism. In men with normal gonadal func-
tion, androgen therapy enhances sexual interest without
enhancing erectile capacity.

Yohimbine blocks presynaptic alpha-2-adrenergic
receptors, and presumably acts in brain centers associated
with libido and penile erection. Although folklore has
imbued yohimbine with aphrodisiacal properties, it 
has limited clinical effectiveness. Optimal results are
achieved when yohimbine is restricted to men with 
psychogenic erectile dysfunction.

Summary

Sexuality remains an important issue in the older popu-
lation. In spite of a decreased ability to achieve an erec-
tion, there clearly is continued sexual desire. Many
studies suggest that erectile dysfunction in the aged is pri-
marily caused by age-associated chronic disease rather
than normal, healthy aging. Therefore, preventive mea-
sures aimed at the underlying diseases should be sought.
Nevertheless, effective treatment options are now avail-
able to successfully regain sexual function and thereby,
improve quality of life.
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risk of lack of interest in sex; and stress related to
diminished arousal has an odds ratio of 4.6 or more.10

Some studies have shown little or no alternation of 
sexual desire, response, and satisfaction following
menopause.8,11–13

In the Massachusetts Women’s Health Study II, a 
longitudinal study of change related to menopausal 
transition, sexual function data were obtained from 
200 women aged 51 to 61 not on hormone replace-
ment.14 Menopausal status did not relate to sexual sat-
isfaction, frequency of intercourse, orgasmic ability, or
dyspareunia. In the Postmenopausal Estrogen/Progesten 
interventions trial (PEPI), 60% of women 55 to 64 
years old were sexually active.15 Nearly 50% of 
healthy women over 60 practice masturbation,1 whereas 
25% of women over 70 in nursing homes engage in 
masturbation.16

Menopausal Changes

Hormones, Sexual Responses, and Symptoms
of Menopause

The clinical diagnosis and definition of menopause is
amenorrhea for 12 months for which there is no other
obvious pathologic or physiologic cause. Menopause may
occur following irregular menses (perimenopause), which
is part of the continuum of change. Perimenopause may
be accompanied by symptoms such as hot flashes that
predate actual menopause by months or years and are
associated with varied hormonal patterns in different
women.17,18 “Natural” menopause (as opposed to surgical
menopause) is really only recognized retrospectively a
year or more following a final menstrual period and is an
event for which a singular biologic marker does not exist.
The age at which menopause occurs (mean age, 51) has
not substantially changed in the past century, but life 
span has dramatically altered. Life expectancy was 18 in

Sexual function and dysfunction after menopause and
into the later years of a woman’s life are poorly defined
and even less well studied. However, recognition that
sexual function goes well beyond the usual matrix of
activity—intercourse—is just beginning to be reconciled
to the types of information and data gathered. Sexual
function encompasses sense of self, interaction with
others, culture, environment, cohort contexts, and 
myriad levels of affections and expression.1 It is shaped
by these factors, as well as the overlay of physiologic and
pathologic and psychologic changes encountered by an
individual or her partner. Despite the myths and carica-
tures created (particularly in females) relating to main-
taining sexual interest and performance with aging, the
inexorable increase in the population of aging women
(and men) and the desire for continued quality of life
bring this issue to attention.1,2 The need for intimacy,
touch, and sexual thoughts and fantasies does not end at
any age.

More than half a century ago, Kinsey and colleagues
noted a general decline in sexual interest and activity 
that was attributed to age.3 Subsequent data related to
the impact of menopause and the years following have
almost invariably reported a decline in both sexual 
interest and desire.1 In 1000 consecutive patients who
were questioned, patients over age 50 had more sexual
complaints than younger individuals.4 Data from a lon-
gitudinal study begun in 1969 with 241 women aged 46 
to 71 noted a decline in sexual interest and frequency 
of intercourse with age.5,6 Partner issues (death, illness,
or performance issues) were noted to be causally linked 
to women’s lack of sexual activity in three-fourths of
cases. Postmenopausal status did appear to contribute to
diminished sexual interest and frequency but did not
appear to mar sexual enjoyment. Some investigators 
have found an inverse relationship between menopause
and sexual interest; however, other data have linked these
findings with other life-altering events—partner issues,
work or life stressors.1,7–10 Stress causes a 2.7 times greater
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1000 b.c., 25 in 100 b.c., and 49 in 1900. Women in 2000
have a life expectancy of 79.7 years (nearly 7 years
greater than for men), and nearly two-thirds of women
will survive to age 85 or more.19,20 Thus, women will spend
at least one-third or more of their lives postmenopausally.
In 2000, there were approximately 41.75 million women
in the United States over age 50.

Earlier onset of menopause has been associated with 
a family history of earlier menopause, and smoking
appears to be a dose- and duration-related effect.17,21–23

The majority of studies indicate that neither age at
menarche, number of pregnancies, socioeconomic status,
nor race appear to influence the age at which menopause
occurs, although increasing parity may be associated with
later menopause.

Hormonal Change

Perimenopausally, ovarian follicles decrease, potentially
through apoptosis of granulosa cells and oocytes; along
with this, ovarian estrogen production diminishes.24

Serum gonadotropins rise, with follicle-stimulating
hormone (FSH) rising to a greater degree than luteiniz-
ing hormone (LH).25 FSH is responsible for follicular
maturation and ovulation, while LH provides the stimu-
lation for ovulation and corpus luteum steroid secretion.
The etiology of the incremental rise of FSH is not only
due to the loss of negative feedback by gonadal steroids
but also the cessation of ovarian follicular production of
inhibin. In the pituitary, FSH secretion is inhibited by
inhibin. In the gonads, gonadotropin-dependent steroido-
genesis and cell proliferation are potentiatiated by
inhibin. Ovarian production of androgens continues
under the elevated LH concentration. Inhibin B appears
to fall before Inhibin A.26 Activin [a member of the trans-
forming growth factor-beta (TGF-b) superfamily] func-
tions as an autocrine/paracrine regulator and plays a 
role in folliculogenesis and in inducing FSH receptors.27

Indeed, with postmenopausal estrogen administration,
FSH may not be likely to return to premenopausal 
concentrations. FSH, predominantly under the control of
inhibin, which remains low in menopause, will remain
somewhat elevated even in the face of estrogen ad-
ministration, and thus FSH may not be completely reli-
able as a measure of sufficient or physiologic estrogen
administration. Gonadotropins may decline with further
aging or with medical comorbidity.28 During the transi-
tion along the way to menopause (perimenopause), both
estradiol and estrone concentration fall, although the
concentration of estrone is higher than that of estradiol,
a reversal of the pattern seen in younger women. In most
postmenopausal women the major contribution to circu-
lating estradiol results from peripheral aromatization of
androgen (androstenedione) from ovarian and adrenal
sources.

Menopause is also associated with decreased ovarian
androgen production as well as decreased adrenal
androgens, dehydroepiandrostenedione (DHEA) and
DHEAS.29,30 If ovarian stromal hypertrophy or hyperpla-
sia develops because of elevation in LH concentration,
this can result in increased testosterone levels. If the
ovaries are fibrotic, the adrenal becomes the main andro-
genic source following menopause. In postmenopausal
women, both total testosterone and bioavailable testos-
terone are reduced in women undergoing TAHBSO
(total abdominal hysterectomy with bilateral salpingo-
oophorectomy) compared with hysterectomized women
who have conservation of one or both ovaries.31 These
data support the importance of the ovary in androgen
production. Data related to longitudinal hormonal
studies during the menopausal transition reveal declines
in both androstenedione and testosterone approximately
3 years before the occurrence of menopause.32 In post-
menopausal women with intact ovaries, low testosterone
levels at the time of menopause are found, with a later
increment in ovarian synthesis of testosterone, with levels
rising to those of premenopausal women. However,
because production of androgens is far less altered than
estrogen, the estrogen/androgen ratio falls. The hormonal
milieu of women also depends to some degree on sex
hormone-binding globulin (SHBG). In a recent study of
172 midlife women followed for 7 years, SHBG decreased
a mean of 43% from 4 years before the final menstrual
period to 4 years after that event.33 Further, increased
levels of estradiol and thyroxine will increase SHBG,
whereas testosterone, glucocorticoids, insulin, and obesity
decrease SHBG. It seems likely that, in a fashion similar
to that of thyroid hormone, it is free bioavailable
hormone levels (estradiol and/or estrone, as well as
testosterone) rather than total hormone levels that have
clinical relevance, but this has not been well studied in
women.

Female Sexual Response and 
Hormonal Change

The complexity of female sexuality comprising libido
(desire, drive, interest) and sexual response (biologic,
physical ability, view of self, roles, and behavior) has come
a long way from the initial physiologic data of Masters
and Johnson.34 In Kaplan’s modification of that model35

in the older woman, desire/libido may show little to mild
decrease in both intensity and frequency of desire. The
arousal phase is associated with diminished vaginal blood
flow and genital engorgement and decreased vaginal
lubrication. During the prolonged plateau phase, less-
ened color change of the labia, indicating lesser blood
flow, may occur. Although the multiorgasmic capacity 
of women is maintained, weaker and less frequent 
contractions occur. Resolution is associated with a more



rapid loss of vasocongestion than in younger years.
However, a broadened view of female sexual response
that expands to fit different situational roles, those stress-
ing intimacy and relationship with self and others, has
been postulated and is likely to be further utilized over
time.36 The loss of estrogen has also been associated with
marked diminution of vaginal lubrication, as well as
vaginal narrowing and shortening. These changes are less
marked in women who have maintained regular sexual
activity following menopause. Diminished sensitivity of
the clitoris and vulvar area may occur, although whether
this is a result of hormonally mediated neuropathy or a
direct impairment of vascular flow and ischemic change
is unclear.

Androgens and Sexual Function

Although estrogen is a defining hormone for primary and
secondary sex characteristics in women, an increasing
consensus has developed regarding the role of androgens
as a major factor in enhancing libido. In prospective
placebo-controlled crossover trials examining androgen
administration compared to estrogen, or estrogen plus a
progestin (and placebo), androgen or androgen plus
estrogen was noted to be more effective in increasing
libido, sexual arousal, and the frequency of sexual fan-
tasies in surgically oophorectomized women than the
other modalities.37–39 Low testosterone levels in women
have been found to correlate with reduction in the
frequency of intercourse and in a study of sexagenarian
women, circulating free testosterone positively correlated
with sexual desire.7,13 Testosterone also appears to have
benefit in terms of general energy levels and feelings 
of well-being. Long-term effects of testosterone, espe-
cially on cardiovascular risk in women, remain to be
determined.

Testosterone administration in women may decrease
HDL cholesterol. Methylated testosterone should be
avoided as hepatic dysfunction may result. Just as with
testosterone replacement in men, only 17b-testosterone
should be considered for administration. It is also 
unclear as to whom and when androgens should be
utilized in women. In the absence of depression, low

libido is the most compelling reason to consider an-
drogenic therapy. The risk and potential benefits of
androgens in women remain to be elucidated. Doses 
for women must be individualized and the patient 
carefully monitored for the potential side effects of 
hirsutism, lipid disorders, hepatic dysfunction, fluid 
retention, and potential polycythemia. Individual varia-
tions in localized production of androgen and estrogens
from precursors such as DHEA or DHEAS make 
clinical application and evaluation of serum concentra-
tions problematic. The roles of hormones on other
parameters of sexual stimuli that affect sexual func-
tion—touch, vision, hearing, taste, smell—are just begin-
ning to be considered.40

Menopausal Symptoms Affecting
Sexual Function

Hot Flashes

Hot flashes are one of the characteristic symptoms of
menopause, occurring in up to 82% of menopausal
women41 (Tables 49.1, 49.2). Hot flashes may occur for
years in the perimenopausal period. About two-thirds of
women experience hot flashes for 1 to 5 years, although
some (nearly 10%–15%) women experience hot flashes
for more than 5 years. There is cultural variability in
reports of hot flashes,42 with reports of fewer hot flashes
in women from Indonesia, China, and other cultures.
Whether this relates to perceptions of menopause, dif-
ferences in reporting of symptoms, use of plant/herbal
phytoestrogens, genetics, or other factors is unclear. The
impact of hot flashes on one’s physiology can be exten-
sive. In 506 women with hot flashes, ranging in age from
29 to 82, of those who reported current symptoms 87%
had hot flashes daily, 1% reported more than 10 hot
flashes per day, lasting 1 to 5min, but 6% reported flashes
that lasted more than 6min.43 Described as heat/flushing
on the face and/or chest, this can be generalized over the
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Table 49.1. Changes with menopause.

Skin, mucous membranes Atrophy, dryness, hair loss, loss of 
resilience

Vocal cords Reduced upper register
Cardiovascular Atherosclerosis, coronary artery disease 

(CAD)
Skeleton Osteoporosis, tooth loss
Breasts Reduced size, softer consistency
Neuroendocrine Hot flashes, labile mood
Urogenital atrophy Dyspareunia, urinary tract infections 

(UTI)

Table 49.2. Menopausal symptoms affecting sexual function.

Hot flashes
Heat wave
Flushing, sweating
Palpitations
Chills, anxiety
Sleep disruption
Mood changes

Vulvovaginal symptoms
Vaginal dryness
Vaginal bleeding
Labial/mons irritation/itching/burning
Urge incontinence with frequency, dysuria, nocturia
Dyspareunia
Urinary tract infections
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body (less on lower body), accompanied by sweats, pal-
pitations, chills, shivering, clamminess, and anxiety. Symp-
toms tend to be reported when the rise in cutaneous
temperature exceeds 0.3°C. The rise in cutaneous 
temperature tends to be inversely proportional to the
ambient temperature. Hot flashes can be virtually elimi-
nated with hormonal replacement, but this effect does
not occur instantaneously, and up to 12 weeks may be
needed for improvement in symptoms to occur. Hot
flashes respond to estrogen in a dose–response fashion.44

Hot flashes can disrupt sleep, work, and social relation-
ships. Body contact may even bring on a hot flash and can
clearly be disruptive to intimacy. It is an abrupt drop in
estrogen concentration, rather than hypoestrogenemia
per se, that appears to be important in the etiology of the
hot flash.45 There are multiple hormonal changes during
a hot flash. Although LH pulses are temporally related
to the occurrence of a flash, they do not appear to cause
the flash. ACTH, cortisol, and neurotensin all increase
during a hot flash.46–48 The central adrenergic system
remains an area of active interest. Clonidine, an a2-
adrenergic receptor agonist, has been shown to reduce
vascular responsiveness to norepinephrine, epinephrine,
and angiotensin.49 Additionally, it appears to be effective
in diminishing hot flashes in women with breast 
cancer on tamoxifen, whose flashes relate to tamoxifen
administration.50

Sleep/Depression

Although sleep disruption brought on by hot flashes may
produce fatigue and situational loss of coping mecha-
nisms, the majority of studies do not indicate that post-
menopausal women have prominent symptoms of
depression.51,52 Clustering of both life events (as well as
hormonal change) may appear to link to any temporal
peak of depressive symptoms at the time of menopause.

Estrogen replacement appears to enhance mood,
although this may relate to improvement in vasomotor
symptoms. There are some alterations that may explain
estrogenic effects on mood. The association of estrogen
with an increase in b-endorphins is one example. In a
study of depression that included postmenopausal
women (11/18 on estrogen), a serotonin antagonist was
administered, and the response of cortisol and prolactin
to the anatagonist (1-metachlorophenyl piperazine) was
blunted in postmenopausal women compared with
younger controls or those on estrogen.53 This diminished
response to serotonin (5-HT) may explain some of the
mood-altering effect of estrogen; however, it is not clear
that these changes are persistent.54 The combination of
hormone replacement therapy (HRT) plus a selective
serotonin reuptake inhibitor (SSRI) may confer benefit
in treating depression55 relative to either estrogen or
SSRI alone, and might be considered in postmenopausal

patients who fail an SSRI as monotherapy. The impact of
progesterone on mood is also unclear, with studies pro-
viding conflicting results, and, as with studies of estrogen,
differences in type, dose, and duration of use make cross-
comparison of data difficult.56–58 Lack of compliance with
HRT because of effects that are seen as largely proges-
tational—bleeding, mood changes, irritability, cramps,
and bloating, to name a few—create a need to advocate
the lowest dose that will eliminate endometrial 
hyperplasia.

Urogenital Atrophy

Vulvovaginal changes are gradual and, unlike vasomotor
symptoms that may spontaneously disappear, inexorably
worsen if not treated (Tables 49.2, 49.3). Vaginal dryness,
soreness, and dyspareunia have been described in 27% of
1761 women.59 In this same study, 36% complained of
micturation symptoms, incontinence, or urinary tract
infections. Half of the symptomatic women noted mod-
erate to severe discomfort as a result of these changes.
Symptoms can include itching, burning, incontinence, dys-
pareunia, and other disabling problems.60 Although the
true prevalence of urogenital atrophy is unknown,
estimates range from 10% to 40%.61 About 30% to 65%
of women complain of dyspareunia.62–64 Loss of subcuta-
neous fat in the labia majora results in shrinkage. The
prepuce of the clitoral glans atrophies, and the decrease
in lubrication adds to irritation. Loss of vaginal muscu-
larity and the lack of lubrication cause easier trauma to
the vagina. Dyspareunia with intercourse and vaginal
bleeding may occur.

In the presence of estrogen, vaginal colonization with
lactobacilli, which maintain the vaginal pH at 4.5 to 5.0
via lactic acid production, inhibits Escherichia coli and
other gram-negative organisms that can contribute to
urinary tract infections (UTIs). With the loss of estrogen,
the rise in vaginal pH results in bacterial population shifts
toward coliforms, with staphylococci and streptococci
becoming more prominent. Recurrent UTIs are esti-

Table 49.3. Specific sexual problems causing dissatisfaction.a

Total number Number (%) Odds ratio
with problem dissatisfied (95% CI)

Orgasmic 160 63 (39.4) 4.1 (3.0–5.6)
dysfunction

Dyspareunia 115 28 (24.3) 5.2 (3.7–7.4)
Vaginal dryness 183 40 (21.9) 1.3 (1.1–1.6)
Arousal problems 101 51 (51) 5.2 (3.7–7.4)
Unpleasurable sex 104 49 (47.1) 4.0 (3.0–5.6)
Any of these 286 77 (26.9) 1.9 (1.5–2.3)

a Questionnaire survey of 1768 adults aged 18–75: 290 women (41%
reported current sexual problems).
Source: Adapted from Dunn KM, Croft PR, Hackett GI. J Sex Marital
Ther. 2000;26:141–151.



mated to occur in 10% to 15% of women over the age of
6065 (Fig. 49.1).

With menopause, the cervix atrophies and the transi-
tional zone may be located on the lower endocervix; also,
the prevalence of abnormal Pap smears increases with
age. Other aspects of urogenital change may include thin-
ning of the urethral epithelium, which reduces the closing
pressure for continence. Urethral prolapse may occur,
with loss of collagen supporting endopelvic fascia. With
menopause and aging, stress as well as urge incontinence
may occur. Resultant fears of incontinence may inhibit
sexual function. These symptoms are readily reversible
with estrogen, and it is important to note that localized
application of estrogen may produce a better resolution
of urogenital atrophy than is seen with systemic admin-
istration. Local absorption is high in the presence of an
atrophic vaginal mucosa. Vaginal creams, tablets, or estro-

gen-containing vaginal rings can all provide relief66,67

(Table 49.4). The tablets and rings appear to have greater
acceptance than cream or pessaries. Concern over sys-
temic effects remains even with localized vaginal admin-
istration, especially with vaginal cream at a dose the
equivalent of 0.625mg three times a week or more.
However, before increasing a systemic dose of hormones
to control symptoms, a trial of local administration should
be considered.

Urogenital-Vascular Alterations

As part of the urogenital changes seen with menopause,
some investigators have postulated a vasculogenic uro-
genital cause for sexual dysfunction in women,68,69 similar
in nature to the changes that have been described as 
the primary etiology of sexual dysfunction in aging 

49. Sexual Function and the Older Woman 731

Figure 49.1. Urogenital symptoms in 902 women.
(Adapted from losif CS, Bekassy Z. Prevalence of gen-
itourinary symptoms in the late menopause. Acta
Obstet Gynecol. 1984;63:257–260, with permission.)

Table 49.4. Vaginal estrogen preparations.

Generic Trade name Content Administration Effect beyond local

Estrogen cream Premarin 0.625mg conjugated Daily for 3 weeks, then Can have systemic effects,
Cream estrogen per gram 1 week off elevated E2, elevated

triglycerides

Estriol Ovestin, 1mg/g estriol 0.5mg estriol twice a week Low E1, E2, elevated E3,
Cream Synopause no endometrial

hyperplasia noted

Estradiol tablets Vagifem 25mg 17b-estradiol One tablet intravaginally Low E1, E2, no endometrial
twice a week hyperplasia

Estradiol ring Estring Silicon elastomer ring with Replace every 90 days Low E1, E2, no endometrial
2mg estradiol releasing hyperplasia
7.5mg/24h
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males, that is, atherosclerotic changes. These athero-
sclerotic changes appear to result in delayed vaginal
engorgement, loss of lubrication, diminished vaginal
and/or clitoral sensation, and decreased vaginal and/or
clitoral orgasm.

Pressure stimulation along the lower third of the vagina
increases blood flow and velocity in clitoral arteries.70

However, it is also clear that sexual function in women 
goes well beyond any clitoral or vaginal engorgement
issues.

Other Factors Affecting Sexual
Function in Women

Partner Issues

For women, one of the leading reasons for sexual inac-
tivity is the lack of a partner, even in younger cohorts
(under age 70); an assessment of 874 postmenopausal
women revealed that although 64% were sexually active,
64% also noted inactivity because of lack of a partner.71

Erectile dysfunction is a common problem for many
older men, so even those women with partners may have
some difficulty. A woman may perceive withdrawal of the
male, because of libido or erectile difficulties on his part,
as loss of interest in her. Depending on the nature of the
relationship, a frank discussion of sexual issues and diffi-
culties between the partners may not take place. In the
scarce literature on older lesbians, lack of a partner is also
cited as the reason for not being sexually active.72 Few if
any recent surveys evaluate masturbation or other activ-
ities that can be performed unpartnered.

Medication

The use of medication and its effect on sexual function in
women has not received the degree of attention seen 
in evaluation of drugs that cause erectile dysfunction in
men.73 Although medications can affect libido, arousal,
orgasm, or any combination of these, questions related to
sexual function are often not assessed in women on med-
ications. Antihypertensive agents can be associated 
with decreased libido or arousal, whereas antidepressant
agents such as SSRIs and tricyclics can decrease libido
and inhibit orgasmic function. Depression itself, as well as
the therapies directed at its treatment, can be associated
with sexual dysfunction. Even over-the-counter agents
such as antihistamines may diminish sexual arousal and
may often be overlooked in the evaluation of the patient.

Environmental Issues

Women living with their children or in institutional set-
tings such as nursing homes may face environmental bar-
riers to privacy, including the biases and potential

disapproval of caregivers or administrators/staff in
nursing homes. Maintaining sexual autonomy, avoiding
sexual coercion or abuse, and determining capacity for
consent in individuals whose cognitive function may not
be intact poses another set of issues.74,75 Neutral or sup-
portive responses by caregivers and recognition that not
all touch is sexual and that touching, caressing, and
massage are powerful therapies, especially when patients
are “touch deprived,” are important.

Additional Issues

Surgery: Hysterectomy and Sexual Function

Although the number of women undergoing hysterec-
tomy has decreased from 670,000 in 1985 to 580,000 in
1992, it remains the second most common surgical pro-
cedure (following childbirth) in women.76 Deterioration
in sexual function following hysterectomy has been
reported in up to 37% of women.77,78 However, in a 2-year
prospective study of 1101 women, dyspareunia, anorgas-
mia, and rates of low libido all improved following 
hysterectomy.79 Shortening of the vaginal vault, loss of
uterine contractions, and elimination of cervical move-
ment during orgasm have been cited as contributing to
altered sensation during intercourse posthysterectomy
but do not appear to produce impaired sexual enjoyment
in most women.

Classification of Female Sexual Dysfunction

For the very first time, sexual dysfunction that relates to
organic disorders has been classified. Previous definitions
of sexual dysfunction noted in the Diagnostic and Statis-
tical Manual of Mental Disorders of the American Psy-
chiatric Society (DSM IV) were not intended to classify
organic etiologies of female sexual dysfunction.80 A
recent First Consensus Development Panel on Female
Sexual Dysfunction was convened in 1998 and came
forward with the following classification81:

1. Sexual desire disorders
A. Hypoactive sexual desire disorder
B. Sexual aversion disorder

2. Sexual arousal disorder
3. Orgasmic disorder
4. Sexual pain disorders

A. Dyspareunia
B. Vaginismus
C. Other sexual pain disorders

Definitions

Each of the following can be further subdefined as lifelong
versus acquired; generalized versus situational; and of
etiologic origin (organic, psychogenic, mixed, unknown).



Hypoactive sexual desire disorder is the persistent or
recurrent deficiency/absence of sexual fantasies/thoughts
and/or desire for, or receptivity to, sexual activity, which
causes personal distress.

Sexual arousal disorder is the persistent or recurrent
inability to maintain sufficient sexual excitement, causing
personal distress, which can be expressed as a lack of 
subjective excitement or lack of genital (lubrication/
swelling) or other somatic responses.

Orgasmic disorder is the persistent or recurrent diffi-
culty, delay, or absence of attaining orgasm following 
sufficient sexual stimulation and arousal, which causes
personal distress.

Sexual pain disorders: dyspareunia is the recurrent or
persistent genital pain associated with sexual intercourse.
Vaginismus is the recurrent or persistent involuntary
spasm of the musculature of the outer third of the vagina
that interferes with vaginal penetration, which causes
personal distress. Noncoital sexual pain disorder is recur-
rent persistent genital pain induced by noncoital sexual
stimulation.

Evaluating the Patient

Evaluation begins with a careful history. Very few women
with sexual problems initiate discussion about them with
their physician, but when specifically asked about sexual
problems, 19% of women surveyed reported a problem.82

If the patient is uncomfortable talking about sex, open-
ended questions may help create a milieu of a greater
level of comfort, such as “Do you have any difficulty with
your ability to have sex? Does that refer to intercourse
or masturbation or other form of sexual activity?” Non-
judgmental attitudes are paramount in eliciting a sexual
history. Specific details on the type of problem, its dura-
tion, the rate of progression, and how it has affected
sexual function should be obtained. If the patient is not
comfortable about providing information that would help
define the problem, ask if she would like to speak with
someone else, or write out these issues. Libido and orgas-
mic capacity should be queried as part of both present
and past history. Medication, over-the-counter medica-
tions, and medical comorbidities and their relation to
sexual dysfunction should be explored.

Questions regarding their partner’s sexual function
and relationship should also be addressed, both as an
interview with the patient, regarding their perceptions of
the partner issues, and, ideally, with the partner alone.
Suggestions for alternatives for those without partners
may ease discomfort related to the practice of masturba-
tion. Changes in medication, assessing whether depres-
sion is present and addressing that, as well as the
recognition of issues such as dyspareunia due to vaginal
dryness or vaginitis, may assist in providing appropriate

remedies for these problems. Encouraging frank and
open discussion between partners, or, in the nursing
home, providing privacy for those whose sexual activity
is not coerced, can allow sexual expression and intimacy
to continue.
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50
Gynecologic and Urologic Problems 
of Older Women
M. Chrystie Timmons

subsequent health in the phases that follow. For example,
obstetric management in the reproductive phase may
predispose to or help to prevent urogenital prolapse in
later years. Healthy lifestyle changes incorporated 
in the reproductive years can lead to a healthier post-
menopausal life. Administration of hormonal replace-
ment therapy in the menopausal years may significantly
diminish a woman’s risk of developing cardiovas-
cular disease or osteoporosis in the postmenopausal
years.

This chapter gives an overview of the effects of aging
and hormonal changes on the urogenital system in
women, outlines the main features of gynecologic evalu-
ation and diagnosis for these patients, and discusses 
the common conditions encountered in older women.
Practical treatment guidelines are given and the indica-
tions for referral are discussed.

Urogenital Changes in Aging Women

Three factors cause urogenital change in the aging
woman: the aging process itself, hormonal changes asso-
ciated with the menopause, or a combination of both.
Factors that contribute to the health of the urogenital
system include obstetric history and good physical con-
dition and muscle tone with the avoidance of obesity, and
heredity. Estrogen deprivation is associated with atrophic
changes of the urogenital system. Some of these changes,
such as vaginal atrophy, are reversible with the institution
of estrogen therapy; others such as prolapse are not.
Many of the changes described here are not seen in an
older woman who has had hormonal maintenance in the
perimenopausal/menopausal years and never experi-
enced any prolonged interval of estrogen deprivation. In
this section, the effects of both aging and estrogen depri-
vation on urogenital anatomy are discussed.

It is well established that the population of the United
States and the world is becoming proportionately older.1

In industrialized countries, there are currently 100
women to 75 men in the 60- to 69-year-old age group but
100 women to only 50 men in the over-80 age group.
Women 75 and older continue to be one of the most
rapidly growing segments of the population. In response
to this demographic change, there is increased interest 
in treatment of the aging woman. New diagnostic and
treatment modalities have been developed for both
prevention and treatment of health problems associated
with gynecologic aging. All physicians, be they internists,
family practitioners, geriatricians, or gynecologists, will
need to become adept in evaluation, diagnosis, and
management of the common gynecologic and urologic
problems of older women.

The concept of geriatric gynecology has evolved since
the beginning of the twentieth century because the
average life expectancy for women did not reach 50 years
until approximately 1900. Now, the life expectancy for a
healthy 50-year-old woman is 85 years because, before
the past century, women died primarily from infectious
diseases and childbirth. Most did not live to suffer con-
ditions associated with aging, such as cardiovascular
disease, malignancies, and osteoporosis. Therefore, the
challenge to health care providers of the aging woman is
to incorporate medical management that includes both
prevention and treatment of gynecologic and urologic
conditions so that each woman has the optimal chance of
health maintenance. Early intervention with considera-
tion of quality of life issues is especially important for this
patient group.

The three gynecologic phases of life are prepubertal,
reproductive, and peri/postmenopausal. Because of the
shorter life expectancy before 1900, women passed
through only two gynecologic phases—childhood and
reproductive age—before death. The management of
conditions in each phase has an impact on a woman’s 
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External Genitalia

The vulvar changes seen in the older woman are thinning
and graying of the pubic hair, decreased fat content in the
labia majora, leading to a shrunken and wrinkled appear-
ance, and dryness and paleness of the labia minora. There
may be areas of erythema in the periurethral tissues. The
clitoris may appear prominent secondary to relative
androgen predominance in a hypoestrogenic woman.

Vagina

Some degree of vaginal atrophy is inevitable in women
without estrogen supplementation after menopause.
Apical constriction and agglutination leads to vaginal
foreshortening, and the caliber of the vagina decreases
with age and estrogen deprivation. Women who continue
to be coitally active have better preservation of the
vagina and a decreased degree of vaginal atrophy.2 The
hypoestrogenic vaginal mucosa has an increased pH,
decreased blood flow, and decreased vaginal secretions.
These changes can be reversed with estrogen therapy.3

The appearance of the vaginal mucosa is pale, dry, smooth
(denoting decreased rugae and elasticity), mottled, and
friable. The associated histologic changes include thin-
ning of the mucosa, loss of squamous cell maturation with
basal cell predominance, and a leukocytic inflammatory
reaction.

Cervix and Uterus

The cervix undergoes significant change and change in
position with aging. The cervical os becomes stenotic and
decreases in caliber, often to be virtually unidentifiable in
the elderly woman. The cervix itself may become com-
pletely flush with the vaginal wall, which has important
considerations for potential diagnostic capability for
endometrial assessment. The ability to identify or dilate
the cervix for endometrial assessment in the office may
be limited. The cervix also loses sympathetic and
parasympathetic innervation, but this has little clinical
significance. In terms of position, the cervix regresses to
the top of the vagina. With the decrease in uterine size
and volume, the cervix may actually appear elongated
when compared with the size of the uterus.

Both the myometrium and the endometrium undergo
atrophy with aging. The postmenopausal uterus dimin-
ishes in size and weight, with associated decrease in
capacity of nuclear binding of estrogen.4

Ovaries

The size of the ovary has been noted to decrease begin-
ning at age 35, with a marked decrease after age 45.5

Histologically, the atrophic ovary has lost primordial

follicles, granulosa cells, and theca cells (converted to
stromal cells). There are more corpora albicans and
stromal cells.

Urethra and Bladder

With aging and progressive hypoestrogenism, the ure-
thral functional length and maximal urethral closure
pressure decrease. Because the urethral mucosa and
bladder mucosa in the base of the bladder have estrogen
receptors, they mimic the changes of the estrogen-
deprived vaginal mucosa in undergoing atrophy.

The Gynecologic Examination of the
Older Woman

A comprehensive urogynecologic history should be
obtained before the urogynecologic examination of the
older woman. The important system symptoms to be
evaluated are shown in Table 50.1. A review of urogyne-
cologic symptoms is important to anticipate the areas of
potentially necessary detailed or procedural evaluation.
The elderly patient may tolerate prolonged lithotomy
position poorly, so an efficient examination is important.
For example, if a patient gives a history of abnormal post-
menopausal bleeding, the instruments necessary for

Table 50.1. Focused system history for the geriatric woman.

Gynecologic Urologic

Health maintenance: most recent
PAP smear
Mammogram
Thyroid-stimulating hormone 

(TSH)

Menopausal status
Age at menopause

Natural or surgical
Hormone replacement

Ever or current (regimen)
Most recent bleeding

Estrogen deprivation symptoms
Hot flushes
Night sweats/sleep disturbance
Vaginal dryness/dyspareunia
Vaginal discharge

Prolapse symptoms
Protrusion
Pelvic pressure
Bladder dysfunction:

Urinary incontinence
Difficulty voiding

Bowel dysfunction
Digital manipulation
Stool incontinence/soiling
Constipation

Urethral syndrome/irritative 
symptoms

Dysuria
Frequency
Urgency
Hematuria
Nocturia

Urinary incontinence
Duration, worsening
Stress related
Urge related
Amount of urine lost (spurt,

large amount, variable)
Fluid intake and pattern

Caffeine and alcohol

Voiding dysfunction
Difficulty initiating stream
Weak stream
Prolonged voiding
Feeling of being unemptied
Postvoid dribbling



endometrial assessment should be available before posi-
tioning the patient. Likewise, if a patient describes a
vulvar lesion, the local anesthetic and biopsy instrument
should be ready before the examination. Because of the
changes associated with aging and possible long-term
estrogen deprivation, the gynecologic examination of the
older woman often requires special techniques and
instruments and always requires awareness of the signif-
icance of findings compared with those of the examina-
tion of a premenopausal patient.

The care in positioning a postmenopausal or elderly
woman for gynecologic examination is different from
that of a younger woman. The older patient should be
allowed to undress and gown privately, if she is able. If
not, a nurse or family member should assist. Many gyne-
cologic examining tables still require that the patient step
up, turn around on the small step, and sit down. This
maneuver should always be done with nursing assistance
because of the risk of fall and injury. If the examining
table is electronic and lowers to a level comfortable for
the patient to sit on without climbing, the patient can do
this without assistance. The patient should sit at the end
of the table to avoid either having to swing her legs
around to the end of the table or to get off the table and
go to the end for the gynecologic examination. The initial
breast examination should be done with the patient
sitting. Any neurologic assessment of the lower extremi-
ties, which is important in women complaining of bowel
or bladder dysfunction or prolapse, should be done at this
time.

The patient should then be placed in the lithotomy
position. The patient will be more comfortable if the back
of the table can be inclined up for support before her feet
are placed in the stirrups. Some offices use birthing chairs,
which are easy for the patient to sit in, provide good back
and leg support, and can be elevated and tilted for the
examination. These chairs are especially useful for eval-
uating prolapse and bladder function. Special caution is
necessary when positioning a patient with severe degen-
erative disease of the spine and osteoporosis to minimize
the stress on spinal deformities. Women with severe
osteoarthritis of the hips and knees may not be able to
flex these joints for optimal examination. An assistant
supporting and gently manipulating the lower extremities
can maximize the exposure obtained. If the patient has
extreme limitation of motion, she may not be able to be
placed in the lithotomy position. Alternative positions
include examination with the patient on her back in a
modified and supported “frogleg” position or on her side
with one leg raised and supported. Once the patient is
positioned, the examination should be performed in a
thorough, systematic, and expeditious manner. The essen-
tial components of the gynecologic and urologic exami-
nation are evaluation of the breasts, external genitalia
(including Bartholin glands, Skene glands, and urethra),

vagina, cervix if present, uterine and vaginal support,
uterus, adnexas (ovaries and tubes), and rectum.

Breast Examination

The breast examination of the older woman is not dif-
ferent from that for a younger woman. The patient should
initially be sitting to allow the examiner to visually inspect
the breasts for asymmetry, dimpling of the skin, and 
color or contour irregularities. Palpation of the breasts
between the examiner’s hands may then be performed.
After the patient is in the supine position, four-quadrant
or concentric circle evaluation may then be performed to
detect deep masses in the chest wall. Gentle “milking”
from the outer breast toward the nipple should be
performed to express any discharge. Finally, all patients
should be evaluated for lymphadenopathy, especially 
of the axillary and parasternal chains. If a patient has 
had a prior mastectomy, the scar of the chest wall should
be palpated for nodules and masses. If a woman has 
had breast reconstruction, the tissue at the base of the
implants should be palpated for nodularity or masses.

The consistency of the breasts of the older woman
varies considerably. In many women, particularly those
who are older and have not been on estrogen replace-
ment therapy, the dense, firm fibroglandular tissue of the
breast has been replaced by fat with resulting breast
atrophy. However, fibrocystic breast changes and breast
firmness may persist in women who have continued to
have estrogen stimulation, either by replacement or their
own sex steroid hormone production in peripheral
tissues. As with younger women, the geriatric gynecology
patient should be instructed in and perform monthly
breast self-examinations. For women who are on cyclic
progestogens as part of their hormonal replacement
regimens, the breast self-examination should be per-
formed the week following the last cyclic dose of the
progestogen. The patient should also have annual breast
exams by a health care provider.

Despite the importance of breast examinations, one
cannot overemphasize the importance of annual mam-
mograms for women over the age of 50. Annual mam-
mograms are recommended by the American Cancer
Society and the American College of Obstetricians and
Gynecologists. Mammography remains the most sensi-
tive diagnostic screening test available for the detection
of breast malignancy. Faulk et al.6 reported the impor-
tance of mammography in women 65 and older, and
showed that although women in this age group repre-
sented only 34% of women studied (140 women aged 
50 or older), they accounted for 45% of all cancers.
Medicare coverage for annual mammography should
increase compliance in the geriatric age group. However,
as discussed in the chapter on breast cancer, some believe
that annual mammography is not necessary for older
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women who have no history of abnormal mammograms
or abnormalities on exam. As with younger women, all
masses detected in the elderly woman must be evaluated
with either ultrasound, aspiration, or biopsy as indicated.

External Genitalia

The external genitalia should be carefully inspected for
any evidence of discoloration or mottling, raised or
atrophic areas, excoriation or ulceration, or masses. If the
patient has given a history of vulvar pruritis, this exami-
nation should be geared to identifying infectious, fungal,
dystrophic, or malignant etiologies. Swabbings may be
used for wet preps to test for fungal dermatoses (with
KOH, if needed) and trichomoniasis, but scrapings may
be needed to test for parasitic infection (scabies, pedicu-
losis pubis, pediculosis corporis, or pinworms).

Any ulceration or raised lesion should be biopsied. As
a general rule, the transition area of a lesion such as the
edge of an ulcer rather than the necrotic center and the
thickest area of a raised lesion should be sampled. The
skin should be anesthetized with a 1% lidocaine with epi-
nephrine subcutaneous injection using a 25 gauge needle.
The biopsy itself may be obtained using either a punch
biopsy instrument, cervical biopsy forceps, or a scalpel for
wider excisions. Topical coagulating preparations such as
silver nitrate or Monsel’s solution generally will achieve
hemostasis. Larger excisions may require interrupted
stitches of a fine-gauge, absorbable suture.

Palpation of the Bartholin glands should be performed.
Although malignancy of the Bartholin glands is rare,
there may be delay in diagnosing it because it is asymp-
tomatic in the early stages. The older patient is less likely
to have infectious etiologies for changes in the Bartholin
glands. If there is any indication of Bartholin enlarge-
ment or mass, aspiration or biopsy should be performed.

The Skene glands, or periurethral glands, are rarely
visible or palpable unless there is infection. If this should
occur, an area adjacent to the urethra and often proximal
to the meatus may be swollen and tender. “Milking” these

glands may result in urethral discharge, but this man-
euver may be difficult, for the patient may be unlikely to
tolerate this maneuver. The urethra in the older woman
may be normal in appearance, but it is not uncommon 
for an older, hypoestrogenic woman to have urethral
mucosal prolapse, or caruncle, that appears as fleshy, ery-
thematous tissue extruding from the urethral meatus.
This tissue is usually tender and bleeds easily. If these
urethral conditions are symptomatic, they often respond
to estrogen therapy. If they do not, excision or biopsy
under local anesthetic can be performed. Excessive
bulging of the anterior vaginal wall below the urethra
may indicate either a urethrocele or urethral diverticu-
lum. One should have a higher index of suspicion for a
diverticulum in a woman who has frequent urinary tract
infections. Again, “milking” the bulge toward the meatus
may result in urethral discharge, either urine or purulent.

Vaginal Examination

The purpose of the vaginal examination is to assess estro-
genization or atrophy, assess caliber and depth, find any
lesions, and assess genitourinary support. If the patient
has severe vaginal atrophy with marked reduction in
caliber and depth, the remainder of the examination may
be extremely difficult. Before doing the speculum exam-
ination, it is worthwhile to look at the vaginal introitus.
The introitus may be gaping at rest with obvious loss of
support of the anterior and posterior vaginal walls to or
beyond the introitus, or a woman may have a severe
introital stricture as a result of estrogen deprivation and
loss of coital function. For these reasons, it is important
to have different specula available in the examining
room. A Pederson speculum (Fig. 50.1) generally gives
adequate exposure of the vagina and cervix. If the cervix
has regressed apically, a long Pederson may be required.
The advantage of the Pederson is the narrow blades,
which are well suited for the narrowed vagina often 
seen in the older patient.

Figure 50.1. Pederson and pediatric specula.
Note the varying width and length of the blades.
The lack of splaying at the end of the blades is
an advantage of these specula.



If the patient is severely atrophic, a narrow Pederson,
a small pediatric speculum, or nasal speculum may be
helpful. If the patient is obese or has vaginal redundancy
because of prolapse, a regular or large Graves speculum
may be necessary for visualization. If the lateral vaginal
walls fold in and prevent cervical or apical visualization,
a small examining glove with the fingers cut off can be
placed around the blades of the speculum to act as a
“dam” laterally, but a new speculum has been developed
to enhance the examinations of these patients. It is called
the Patton speculum (Fig. 50.2) and has four small blades
that fan out to enhance cervical visualization. Finally, to
evaluate for prolapse a Sims speculum (Fig. 50.3) is excel-
lent because it is single bladed. However, the bottom half
of a jointed speculum with the screw and top blade
removed can be very functional when rotated anteriorly
and posteriorly to assess prolapse while the patient per-
forms a Valsalva maneuver.

The speculum is inserted into the vagina obliquely to
use the length of the vaginal introitus for ease of inser-
tion and to avoid passing the edges of the speculum
blades along the urethra. Digital spreading of the poste-
rior vaginal introitus with pressure downward will ease
insertion. If a Pap smear is not to be obtained, a water-
soluble lubricant should be used before insertion. If a Pap
smear is needed, running the speculum under warm water

before inserting it will be helpful. The speculum should
be inserted to the top of the vagina to visualize the cervix
and vaginal cuff (if the patient has had a prior hysterec-
tomy). If there is abnormal vaginal discharge, a swabbing
should be taken and placed in a small amount (1mL or
less) of saline for wet prep evaluation after the examina-
tion. The speculum is then slowly removed with side-to-
side rotation to allow visualization of the anterior,
posterior, and lateral vaginal walls. If there is vaginal pro-
lapse, as indicated by relaxation and redundancy of the
vaginal mucosa, or frank descent of the pelvic structures
(bladder, uterus, vaginal cuff, or rectum), further assess-
ment is needed as described next. Vaginal lesions may 
be biopsied by cleansing, injecting local anesthetic sub-
mucosally, and using cervical biopsy forceps.

Uterus and Cervix

The cervix is assessed visually during the speculum exam-
ination. The Pap smear is obtained at that time using
some form of notched spatula (many types are marketed)
for a circumferential sampling of the ectocervix and a
small brush (again, many types are available) for insert-
ing into the cervical canal for endocervical sampling.
Both samples should be spread thinly and evenly on
slides, using all surfaces of the spatula and brush for
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adequate specimens. Pap smears, however, may be
limited by the presence of atrophic vaginitis, resulting in
a report of atypical squamous cells of undermined sig-
nificance because of marked inflammation. Likewise,
endocervical cells may be absent in the Pap smear
because of cervical stenosis. In these settings, and if there
is availability, the health care provider may choose to use
the thin-layer Pap smear technique called AutoCyte
PREP (TriPath Imaging, Burlington, NC). With this tech-
nique, the cells are obtained with a plastic spatula and
transferred directly into a preserving solution. Tench7

reviewed 10,367 conventional Pap smears and compared
them to 2231 thin-layer Pap smears and found a signifi-
cant reduction in Pap smear reports read as “unsatisfac-
tory” or “unsatisfactory but limited by.” There was also
an improved rate of detecting squamous intraepithelial
lesions.

The uterus is assessed with the bimanual examination.
The uterus will not be palpable on the abdominal exam-
ination alone unless it is enlarged to at least the size of a
12- to 14-week pregnancy, when it can be palpated just
above the pubis. For the bimanual examination, the
examiner’s two fingers (one, if there is a constricted
vagina) are inserted in the vagina and used to elevate the
uterus or vaginal cuff. The other hand is used to palpate
the uterus, which should be small (approximately 6 cm),
firm, and mobile. There may be residua from leiomyo-
mata, which can be palpated as firm (very hard, if calci-
fied), discrete round irregularities. It is helpful if the
patient can give a history of having been told that she had
fibroids in the past, but if this is a new finding, imaging
may be necessary to confirm the appearance of leiomyo-
mata. The uterus of the postmenopausal woman should
not be soft or boggy, symmetrically enlarged, or tender.
Because these findings are associated with infections,
hematometria, pyometria, and malignancies, further
evaluation with endometrial and uterine assessment 
by biopsy or imaging is essential.

Ovaries and Adnexa

The ovaries and adnexa are evaluated with the bimanual
examination. For these assessments, the abdominal hand
is used to sweep down from the lateral lower abdomen
toward the vaginal hand midline to entrap ovaries, tubes,
and possible masses between the examiner’s two hands
for palpation. As reported by Barber and Graber,8 the
postmenopausal ovary should not be palpable, and the
ability to palpate it correlates with risk of a neoplastic
ovarian process. Miller et al.9 confirmed this with a neo-
plasm rate of 60% and a malignancy rate of 15% in 20
postmenopausal women who were asymptomatic with
ovaries 5cm in their greatest diameter. Therefore, palpa-
ble ovaries, particularly in geriatric postmenopausal
patients, warrant further evaluation with ultrasound and

125Ca. If these are normal, close follow-up and repeat
testing should be done to document stability, as needed.
Other masses can mimic ovarian neoplasm, such as 
bowel masses from malignancy or diverticular processes.
Likewise, fallopian tube abnormalities such as residual
hydrosalpinges or rare fallopian tube neoplasms may
appear to be masses of ovarian origin.

Rectovaginal Examination

The rectovaginal examination should be performed after
the bimanual examination. If the vaginal examining hand
has been contaminated with blood, the glove should be
changed, and a lubricant should be applied to the exam-
ining fingers. The rectovaginal exam is performed by
placing the index finger of the dominant hand in the
vagina and the middle finger in the rectum. The recto-
vaginal septum between the two fingers is palpated to
detect masses, induration, fistulas, and tissue thinness on
defects. The rectal finger examines the rectum in the
usual fashion to assess for masses, hemorrhoids, and stool.
The rectal finger is then used to palpate high in the
adnexal area bilaterally and posterior to the uterus.
Finally, a stool sample is obtained to test for occult blood.

The importance of the rectovaginal exam cannot be
overemphasized. It can be especially useful for the assess-
ment of the pelvis in the woman with severe atrophy and
a contracted vagina that does not permit vaginal exami-
nation. The rectal finger can be used instead of the
vaginal finger for bimanual examination, as already
described.

Examining the Combative Patient

There will be times when an adequate gynecologic exam-
ination cannot be performed. The disoriented, delirious,
or demented woman may be combative and not allow
examination. When the patient resists the examination,
she will be moving, attempting to hold her legs together,
and contracting the pelvic muscles, and those actions will
preclude examination even with assistants available for
patient restraint. Furthermore, attempts by the patient to
break away from restraints may cause injury. Establish-
ing eye contact with and gently talking to the patient may
allow a partial examination, but once the patient becomes
combative, it is better to discontinue. If the examination
is unsuccessful, the physician needs to decide what gyne-
cologic information is essential. Abdominal ultrasonog-
raphy of the pelvis can assess the cervix for masses; the
uterus for size and contour; the endometrial cavity for
abnormal endometrial thickening, irregularity from
polyps or masses, or abnormal fluid collections; the tubes
and ovaries for enlargement or masses; and abnormal
fluid collection in the pelvis/abdomen. The combative
patient may tolerate this imaging, but she may not



tolerate any of the preferred vaginal imaging approaches
such as transvaginal ultrasonography, saline infusion hys-
terography, or office hysteroscopy. If the patient has a
specific problem that needs gynecologic evaluation such
as postmenopausal bleeding, palpable abdominal mass,
or abnormal vaginal discharge, referral to a gynecologist
is indicated. Complete gynecologic evaluation may
require examination under anesthesia with appropriate
concomitant testing.

Common Urogynecologic Problems of
the Older Woman

This section discusses common urogynecologic present-
ing symptoms and conditions in geriatric women, office
evaluation techniques that can be performed by the
primary care provider, diagnostic and therapeutic
options, and indications for referral to gynecologists,
urogynecologists, or urologists. Gynecologic malignancy,
bladder function and urinary incontinence, and hormone
replacement therapy are discussed in detail in other
chapters in this book. The topics covered in this section
are urogenital atrophy, recurrent urinary tract infections,
vulvar disorders, postmenopausal bleeding, and pelvic
organ prolapse.

Urogenital Atrophy

As discussed previously, estrogen deprivation has a pro-
found effect on the vulva, vagina, cervix, urethra, and
bladder. All women who are without estrogen supple-
mentation postmenopausally will have some degree of
urogenital atrophy. Endogenous peripheral production
of estrogen may provide estrogenization and minimize
vaginal and urethral atrophic changes. At least 20% 
of postmenopausal women with atrophic changes will
report significant symptoms of urogenital atrophy, and
the actual prevalence of symptomatology is probably
higher because of underreporting. The specific present-
ing symptoms are related to the involved organ.

If significant vaginal atrophy has occurred, the most
common presenting symptom is vaginal discharge, which
is more irritative than pruritic. It may be malodorous, and
there may be vaginal irritation with intercourse. The
dyspareunia may be both superficial from the mucosal
changes and deep from the changes in vaginal caliber and
depth. The superficial dyspareunia is often described as
“rawness” and “burning,” and the deep dyspareunia is
more often described as “tearing,” particularly with intro-
mission. Vaginal bleeding may occur in association with
physical activity, vaginal manipulation such as douching,
or coitus. One must not ascribe postmenopausal bleeding
to atrophy, however, unless significant atrophy and
vaginal friability are demonstrable on physical exam.

The atrophic vagina appears pale, smooth, dry, and
telangectatic. Discharge, if present, is rarely copious,
often appears yellowish and slightly purulent, and
exhibits white blood cells and bacteria on wet prep. The
wet prep should also be assessed for trichomoniasis and
candida, although the latter is rare in the atrophic patient
without diabetes. Vaginal atrophy responds extremely
well to estrogen therapy. Systemic estrogen may be insti-
tuted, or administration of vaginal estrogen therapy will
give a faster response because of direct effect on the
vaginal mucosa. This method is particularly beneficial for
the very elderly patient whose symptoms and expected
benefits of therapy are related purely to those of
urogenital atrophy.

The patient and the health care provider now have dif-
ferent therapeutic options for vaginal estrogen supple-
mentation. In the past, vaginal estrogen cream, either
conjugated estrogens or 17b-estradiol, was the only
possibility for vaginal treatment of atrophy. The creams
tended to be messy and relatively expensive for regular
use. The first new product for vaginal estrogenization was
the Estring (Pharmacia & Upjohn, Uppsala, Sweden),
a small silicone ring impregnated with 2mg 17b-estradiol
for slow estrogen release. It is inserted high in the vagina
and remains in place for 3 months before replacement.
Intercourse is possible without removing the ring.
Henriksson et al. reported a 1 year multicenter trial with
Estring in 136 women.10 Only 8 of the patients withdrew
from the study because of adverse events such as bleed-
ing not associated with malignancy or endometrial pro-
liferation or vaginal irritation/ulcers. The ring had high
patient acceptability, induced a high vaginal maturation
index, and corrected vaginal pH to premenopausal levels.
Likewise, a 25-mg 17b-estradiol tablet (Vagifem) has been
developed for insertion into the vagina once or twice
weekly. Rioux et al. compared Vagifem with conjugated
estrogen cream in 159 women treated for 24 weeks.11

At the end of the study, there were fewer systemic ef-
fects as evidenced by lowered serum follicle-stimulating
hormone (FSH) and increased higher serum estradiol
levels, higher patient acceptability, and equal resolution
of symptoms of atrophic vaginitis in the vaginal tablet
group compared with the cream group.

The atrophic cervix rarely causes symptoms unless it
has become very stenotic with resulting fluid collection 
in the uterus. The fluid collection may be blood in a pa-
tient with malignancy or one on hormonal replacement
therapy who has stopped having withdrawal bleeding. If
ascending infection has occurred, the fluid may represent
purulence with associated endometritis. If these situa-
tions have occurred, the presenting symptoms include
cyclic lower abdominal/pelvic pain in the patient who is
on cyclic progestogen and has failed to have withdrawal
bleeding, continuous pain in the patient with endometri-
tis and a pyometrium, erratic bleeding sometimes associ-
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ated with Valsalva maneuvers (i.e., blood is “squeezed”
out of the uterus), or purulent discharge. If endometritis
is severe, the patient may manifest fever or an elevated
white blood cell count, but these symptoms are the excep-
tion rather than the expected. On exam, the cervix may
appear atrophic but with a normal external os. The inter-
nal os, however, may be tightly stenotic. For the primary
care physician, obtaining an abdominal or vaginal probe
ultrasound to demonstrate endometrial pathology or
intrauterine fluid collections may be selected as the first
step in evaluation. If pathology is demonstrated, a refer-
ral to a gynecologist is indicated. Some primary care
physicians, however, are skilled in cervical dilatation and
endometrial biopsy and may prefer to attempt these
before referral. This procedure should be done with
extreme caution, however, because of the risk of cervical
or uterine perforation in the presence of malignancy or
infection with ensuing potential intraabdominal or
vaginal uterine hemorrhage. These procedures should
not be done if difficulty is encountered and emergency
services including operating room accessibility are not
readily available.

If the patient is found to have hematometrium without
associated malignancy, the cervix should be dilated on a
monthly basis until patency is established and persists. If
the patient has a pyometrium (which should be cultured
for aerobic and anaerobic bacteria and acid-fast bacteria
at the time of endometrial sampling and cervical dilata-
tion) without associated malignancy, she should be
treated with antibiotics selected on the basis of the
cultured organism’s sensitivities, and undergo repeat cer-
vical dilatations as above. If cervical dilatation and
patency cannot be accomplished in an office setting, the
patient should be referred to a gynecologist for further
evaluation and management.

Because the bladder and urethra have estrogen recep-
tive mucosa, atrophic changes affect their function also.
The most frequently described symptoms related to this
atrophy are those of the urethral syndrome—pain on
urination, frequency, and urgency. This syndrome is the
classic triad of symptoms of a urinary tract infection. In
fact, many postmenopausal women with vaginal atrophy
undergo multiple courses of antibiotics for empiric treat-
ment of urinary tract infection. Clean-catch urinalysis will
be contaminated with the white and red cells of the
vaginal discharge and may give false indices consistent
with infection. Urinary tract infection should be docu-
mented with culture if antibiotics are to be instituted 
in the symptomatic patient with urogenital atrophy.
Therapy should be based on urinalysis should be from a
good catheterized sample with culture submitted.

Another frequently encountered symptom of the uro-
genital system and atrophy as related to bladder function
is urinary incontinence. In past literature such as the
report by Faber and Heidenreich12 and the more recent

review by Elia and Bergman,13 beneficial effects of
estrogen on urethral pressure and decrease in stress
incontinence have been shown. More recently, other
reports such as that of Fantl et al.14 have indicated no
improvement in urethral function or significant decrease
in incontinence, but they have shown that patients with
estrogen supplementation had a trend to less urinary loss,
a significantly decreased rate of nocturia, and a border-
line positive effect on maximal bladder capacity. Their
findings suggest that hypoestrogenism has its main effect
on the bladder/urethral sensory threshold of incontinent
postmenopausal women ands leads to the symptomatol-
ogy described above. Kok et al. confirmed the marked
decrease in nocturia with a 65% cure 6 months after
beginning a combined estrogen and progestogen regimen
(2 mg 17b-estradiol with varying doses of dehydroges-
terone). In addition, there was a 23% cure of inconti-
nence.15 Jackson et al., however, reported the results of a
6-month, double blind, randomized, placebo-controlled
trial in 67 women who were treated with either 2 mg
estradiol valerate or placebo daily,16 and found no
improvement in postmenopausal stress incontinence.
Even more confounding, Grady et al. from the Heart and
Estrogen/Progestin Replacement Study reported wors-
ening urinary incontinence in postmenopausal women
receiving 0.625mg conjugated estrogens/2.5mg medroxy-
progesterone acetate for a mean of 4 years when com-
pared to the placebo group.17 It would appear from the
conflicting results of these studies that estrogen treats
atrophy of the bladder and urethra and probably does
provide some sensory threshold improvement that leads
to decreased frequency and nocturia, but it may have
little effect on stress incontinence overall.

Recurrent Urinary Tract Infections

The pitfalls of the diagnosis of a bladder infection in the
woman with urogenital atrophy have been discussed. In
the woman with culture-documented recurrent urinary
tract infections, several potential etiologies must be
assessed. The symptoms are generally those of urinary
tract infection—dysuria, frequency, and urgency. The
patient may have fever and persistent lower abdominal
or flank pain, but these symptoms are more associated
with upper tract infection. Incontinence, both stress 
and urge, can clearly be caused or worsened by urinary
tract infection. The patient may also complain of gross
hematuria. Abdominal examination may reveal lower
abdominal tenderness, and bimanual examination may
reveal focal bladder tenderness.

Hypoestrogenism is an etiologic factor in recurrent
urinary tract infections in women. Parsons and Schmidt18

confirmed prior studies in showing that the atrophic
vagina becomes more basic and is colonized by coliform
bacteria in postmenopausal women, and they were able to



acidify the vagina, revert vaginal flora back to normal, and
prevent recurrent urinary tract infections by treating the
women with vaginal estradiol. Raz and Stamm confirmed
this study in a controlled study also using intravaginal
estriol in postmenopausal women with recurrent urinary
tract infection.19 Eriksen added further support that
estrogen therapy can prevent recurrent bladder infections
in the postmenopausal woman in his multicenter, ran-
domized, parallel group study of 108 postmenopausal
women.20 The Estring treatment group and the placebo
group were followed for 36 weeks, and the treatment
group had a 45% likelihood of remaining disease free
compared to 20% in the placebo group. Therefore, the
first line of therapy in the postmenopausal woman with
urogenital atrophy and recurrent urinary tract infections
is the institution of estrogen replacement therapy, and the
vaginal route of administration is effective.

Another important potential contributing factor for
recurrent urinary tract infections in the elderly woman is
impaired bladder emptying. This problem may occur
because of vaginal prolapse with a urethral kinking effect
and incomplete emptying, anticholinergic medications,
surgical overcorrection of urethral hypermobility or
bladder prolapse, and decreased mobility, leading to
repetitive overdistension of the bladder and resulting
impaired bladder function. The patient may describe
difficulty initiating her urinary stream, a vaginal bulge,
digital vaginal manipulation necessary for voiding,
prolonged voiding, a weak urinary stream, postvoid
dribbling, and incontinence (consistent with overflow by
history). Examination may reveal significant prolapse or
a bladder neck and urethra elevated and fixed retropu-
bically from prior surgery. A useful office test, however,
is to have the patient void when she has a full bladder.
She should be given a stopwatch (or the nurse or family
member may assist) to start at the commencement of
voiding and stop when completed. The amount voided
should be recorded (the patient may void in a volumet-
ric “hat” placed on the toilet), and then the patient should
be immediately catheterized for postvoid residual (this
sample should be sent for urinalysis and culture). This
simple test will allow the calculation of flow rate (amount
voided divided by the number of seconds taken), which
should be at least 10 mL/s, and the efficiency of the
voiding. The postvoid residual should be less than half 
the amount voided and, in general, less than 100 mL. If
voiding dysfunction is documented, bladder function may
be improved by the use of pessaries or surgery to reduce
prolapse, and surgery to release prior overcorrection can
be performed. If the voiding dysfunction is found to be
secondary to medications, these should be changed when
possible. Finally, if voiding dysfunction is diagnosed
without obvious etiology or means of correction, the
patient should have fluid intake monitoring to prevent
excessive fluid intake and overdistension of the bladder,

timed voids every 2 h, and consideration for a cathete-
rization regimen (either by the patient herself or nursing
staff) with antibiotic suppression.

Perineal hygiene is an important aspect of preventing
recurrent urinary tract infections; this is especially perti-
nent for the elderly patient with arthritic changes, one
who has had a stroke with residual impaired movement,
the demented patient, or the woman with fecal incon-
tinence for whatever reason. These patients tend to be
unable to clean themselves well after defecation. Exam-
ination may show fecal soiling of the perianal and per-
ineal areas. Therapy should be aimed at enhancing
cleansing, sometimes with the aid of nurses or family
members. Another useful technique is to have the patient
clean with a squirt bottle, aiming the stream away from
the vagina, after defecation. This, however, may not be
possible for the impaired patient.

Structural abnormalities of the urinary system should
be suspected if there is no obvious cause for recurrent
urinary tract infections. Urethral diverticula occur in
1.4% to 4.7% of women. These may be asymptomatic
except for recurrent urinary tract infections, urinary
incontinence, or dyspareunia. When the diverticulum
becomes infected, there is vaginal swelling, erythema, and
severe pain. Examination of the noninfected diverticu-
lum may show only a suburethral bulge with egress of
urine from the meatus when the diverticulum is “milked.”
Kidney and bladder stones may serve as a nidus for
urinary tract infection. The patient may have the previ-
ously described irritative symptoms plus the sensation of
passing gravel, colicky pain, and hematuria. Similar symp-
toms may be produced by bladder or renal malignancy.
For this reason, referral to a urologist is indicated for
complete evaluation and management.

Vulvar Disorders

The purpose of this section is to discuss conditions affect-
ing the vulva in geriatric patients. Dermatoses such as
dermatitis, folliculitis, sebaceous cysts, parasitic infections,
and candidiasis are not discussed. Vulvar malignancies
are discussed in Chapter 37. Nonneoplastic vulvar dis-
orders (vulvar dystrophies), vulvodynia, abscesses, and
cellulitis are presented.

Vulvar dystrophy or nonneoplastic vulvar disorders are
general terms to describe a constellation of benign dis-
orders of the vulvae. They are classified into three broad
categories; (1) lichen sclerosus; (2) squamous cell hyper-
plasia not otherwise specified (such as resulting from can-
didiasis or condylomata); and (3) other dermatoses (e.g.,
lichen planus, psoriasis, seborrheic dermatitis). Lichen
sclerosus and squamous cell hyperplasia may occur
together to give a mixed picture of both atrophy and
hyperplasia. These conditions affect all age groups and
both genders and may affect nongenital skin.

50. Gynecologic and Urologic Problems of Older Women 745



746 M.C. Timmons

Lichen Sclerosus

The woman with vulvar lichen sclerosus is rarely
asymptomatic. Lorenz et al. reported the frequency of
presenting symptoms (Table 50.2) of 81 women with
biopsy-proven lichen sclerosus.21 Examination reveals
whitened plaques progressing to parchment-like skin, dis-
tortion of vulvar architecture (adhesion and obliteration
of the labia minora to the labia majora causing oblitera-
tion of identifiable labia minora, agglutination of the
periclitoral tissues with subsequent burying of the 
clitoris, and sometimes complete introital contracture),
and hematomas and telangestasia with a mottled pattern.
Punch biopsy can confirm the diagnosis.

The etiology of lichen sclerosus is unclear. In a study
by Scrimin et al., immunologic parameters were evalu-
ated from the serum of 68 women with biopsy-proven
lichen sclerosus and compared to serum from 53 matched
controls.22 The changes in the seroimmunologic profiles 
of the patients showed no evidence of a T-cell-mediated
cell response, viral etiology, or autoimmune pathogene-
sis. Carlson et al.23 used immunohistochemical techniques
to show that activated macrophages and lymphocytes
were present, indicating persistent antigen-driven inflam-
mation. Infectious etiologies have been proposed but
have not been substantiated.

The goal of therapy is symptom remission and regres-
sion of lesions. Historically, testosterone cream or oint-
ment has been used for topical treatment. However,
not only has it been proved by Sideri et al.24 that topical
treatment with 2% testosterone in petrolatum is no 
more effective than treatment with petrolatum alone, but
testosterone therapy has also been shown by Joura et al.
to result in serum testosterone levels that exceeded the
normal range in 8 of 10 women treated with topical
testosterone for 4 weeks, that 4 of 10 had clinical symp-
toms of virilization.25 In a study by Bracco et al.,26 only
patients treated with clobetasol, a potent topical steroid,
had significant improvement in symptoms, gross appear-
ance of lesions, and histology when compared to those

treated with testosterone and progesterone creams. In a
follow-up study,27 the same group found clobetasol pro-
prionate cream (0.05%) to be effective maintenance
therapy for lichen sclerosus when compared to testos-
terone proprionate (which again was shown to be no
more effective than the vehicle alone). Clobetasol pro-
prionate cream 0.05% is applied twice a day for 4 weeks,
once a day for 2 weeks, and twice a week for 12 weeks.
Furthermore, Lewis proposed a maintenance treatment
of clobetasol proprionate once a week if symptom free.28

He showed that 63% were able to use the weekly appli-
cation for 6 months and remain symptom free. This
therapy is begun in conjunction with meticulous perineal
hygiene, including blow drying the perineum after
bathing and modifications in lifestyle to diminish perineal
moisture (cotton underpants, avoidance of slacks and
jeans, and allowing free air flow by wearing loose-fitting
garments without underpants when at home).

If a patient does not respond to the clobetasol therapy,
Virgili et al. reported decreased symptoms and regression
of lesions with topical 0.025% tretinoin once a day, 5 days
a week, for a year.29 Likewise, subcutaneous injections of
triamcinolone suspension or absolute alcohol (with the
patient under general anesthesia) will give relief from
intractable pruritus as described by Kaufman.30 Surgery
for treatment of lichen sclerosus should be considered
only when all other treatment modalities fail, because of
the high rates of recurrence, as high as 50%, as described
by Abramov et al.31

Because of the association of lichen sclerosus with
increased risk of vulvar malignancy (2%–5%), patients
with lichen sclerosus must be followed closely with
biopsy of suspicious lesions. For cases of severe lichen
sclerosus, referral to a gynecologic oncologist for evalua-
tion and management is indicated.

Squamous Cell Hyperplasia

Squamous cell hyperplasia is a disorder characterized 
by epithelial thickening, as would be expected from the
name. The most common presenting symptom is again
pruritis. The vulvar and perianal distribution is similar to
that seen in lichen sclerosus, but the marked vulvar archi-
tectural destruction is rare. The appearance of the skin
may range from reddened in early lesions to raised, white
plaques in more advanced lesions. As in lichen sclerosus,
lichenification, excoriation, and fissures are common in
the symptomatic patient. Biopsy is indicated to rule out
malignancy. Treatment consists of topical corticosteroid
creams, as previously described, and perineal hygiene.
Clark et al. reported a study in which patients with lichen
sclerosus, squamous cell hyperplasia, and mixed disease
were treated twice a day in a 12-week treatment regimen
of 4 weeks clobetasol propionate 0.05%, followed by
betamethasone valerate 0.1%, and followed by hydro-

Table 50.2. Frequency of presenting symptoms of lichen
sclerosus.

Symptom Percent

Itching 98.8
Irritation 60.5
Burning 28.4
Dyspareunia 24.7
Tearing 14.8
Bleeding 9.9
Fissuring 8.8
Discharge 7.4

Source: Lorenz B, Kaufman RH, Ketzner SK. Lichen sclerosus:
Therapy with clobetasol propionate. J Reprod Med. 1998;43:790–794,
with permission.21



cortisone 1% with the same regimen.32 There was a trend
for the squamous cell hyperplasia and the mixed disease
groups to have a decreased lower cure/improvement rate.
Again, severe cases or those not responding to therapy
should be referred for evaluation and management to a
gynecologic oncologist.

Mixed Vulvar Disorders

The mixed dystrophies are treated and evaluated as the
individual components. The important aspect of mixed
disorders is their higher rate of associated cellular atypia,
reported to be 16% by Fu and Reagan.33 Therefore, there
needs to be increased surveillance for malignant trans-
formation with biopsies of changing lesions.

Vulvodynia

Vulvodynia is a condition characterized by chronic vulvar
symptoms of discomfort, burning, itching, and rawness
caused by multiple etiologies. Although the symptoms
are similar, the etiologies can be infectious (candidiasis,
viral with human papilloma virus, etc.), nonneoplastic
vulvar disorders as already discussed in detail, der-
matoses (lichen planus, psoriasis, dermatitis, etc.),
neurologic (postherpetic neuralgia, reflex sympathetic
dystrophy, pudendal neuralgia, etc.), and psychologic (a
diagnosis of exclusion). There is no mainstay of treat-
ment. The most important aspect in the treatment of this
condition is an accurate diagnosis based on detailed
history and physical exam to permit the institution of
appropriate therapy. Therapies range from antifungals,
treatments for vestibular papillomatosis secondary to
human papilloma virus (excisional surgery, intralesional
interferon injections), low-dose antidepressants (30–
50mg amitriptyline daily), and either topical cortico-
steroids or discontinuation of these same agents. The
primary caregiver needs to be aware that evaluation and
treatment of vulvodynia requires time and patience
because there are rarely easy diagnoses or rapid cures, as
discussed by Jones and Lehr.34 If the diagnosis is elusive
and the therapeutic modalities unsuccessful, gynecologic
referral is indicated and would be best if the consultant
has a special interest in this complex problem.

Vulvar Cellulitis and Abscesses

These vulvar problems are not common in the elderly
woman unless she is diabetic, hypertensive, or has
extremely poor hygiene. However, when they do occur
they may be life threatening. The patient may present
complaining of vulvar pain, swelling, and fever. Exami-
nation frequently will reveal vulvar cellulitis with ery-
thema, edema, induration, and tenderness. There may 
be no fluctuance suggestive of abscess formation. If the
patient is diabetic, has symptoms of systemic sepsis
(fever, elevated white blood cell count), or has involve-

ment of the Bartholin gland, referral to a gynecologist 
is indicated for evaluation and probable hospitalization
for aggressive parenteral antibiotic therapy and possible
surgical incision and drainage. In the absence of such
conditions, the physician can mark the borders of the
cellulitis with an indelible surgical marking pen, institute
broad-spectrum oral antibiotic therapy, and have the
patient use sitz baths alternating with warm compresses
three to four times per day. CBC should be obtained,
and the patient should be reexamined within 24h. If the
induration or borders of the cellulitis are expanding or
the patient has developed an abscess or systemic illness,
she should be referred to a gynecologist. The reason for
this aggressive therapy and vigilance is the potential for
the development of necrotizing fasciitis, a polymicrobial
synergistic condition characterized by dissolution of the
subcutaneous tissues and fascia with resultant severe
sepsis and a high mortality. Delay in diagnosis and
aggressive therapy, both antibiotic and surgical, increases
both morbidity and mortality.

Postmenopausal Bleeding

Postmenopausal bleeding is defined as any bleeding that
occurs in a woman with an elevated follicle-stimulating
hormone (FSH) after 6 months of amenorrhea. For 
a postmenopausal woman on hormone replacement
therapy, abnormal bleeding is defined by what is expected
to occur according to the specific hormonal regimen that
she is using. However, abnormal bleeding on hormonal
therapy and postmenopausal bleeding are evaluated with
the same techniques.

For the postmenopausal, older woman who is not 
on hormonal replacement therapy, any vaginal bleeding
must be evaluated. The patient presents complaining of
bleeding, generally painless. It is important to obtain 
a history of associated activity (physical exercise, coitus,
Valsalva maneuvers), any bladder symptomatology, and
any bowel symptoms (hemorrhoids, constipation, bloody
stools, change in bowel habits, etc.). The importance of
the detailed history is to try to differentiate the source of
the bleeding. Often, a woman describes blood on the
tissue when she wipes herself after urinating or defecat-
ing. Likewise, it is important to differentiate between
staining, spotting, and actual flow of either blood-tinged
discharge, old blood, or bright red blood. The examina-
tion should focus on the vagina to detect vulvar lesions
(neoplasms, excoriations, or ulcerations), blood in the
vagina, a friable atrophic vagina, or evidence of blood in
the cervix. The rectal exam should be done with a clean
glove to detect gross or occult blood. If genital or rectal
blood is not found, a catheterized urine should be
obtained to rule out hematuria.

If the bleeding does not appear to be of bowel or
bladder source, it must be assumed to be of gynecologic

50. Gynecologic and Urologic Problems of Older Women 747



748 M.C. Timmons

origin. If vulvar lesions are present and are believed 
to be the source, they should be biopsied. If vaginal
bleeding is assumed to be secondary to vaginal mucosal
atrophy with demonstrable friability, particularly in a
posthysterectomized woman, estrogen therapy should be
instituted, and the patient should return for reevaluation
in 1 month. Finally, the bleeding may be of uterine or cer-
vical source. The most common cause of postmenopausal
uterine bleeding is endometrial polyps, which may 
be benign, hyperplastic, or malignant. Nonetheless, the
patient must have a complete evaluation of the uterus
and cervix to rule out malignancy.

Standard evaluation in the past has included Pap smear
with colposcopy and directed cervical biopsies if the Pap
smear is abnormal. The uterus and endometrium must be
assessed. Endometrial assessment has traditionally been
achieved with endometrial biopsy or complete fractional
dilatation and curettage, and both of these have an 85%
correlation with pathology. However, there are now mul-
tiple methods to evaluate the uterus and endometrium
(Table 50.3). There is a growing trend to do the initial
endometrial evaluation with ultrasonographic tech-
niques. Garuti et al. concluded that if the endometrium
was less than 4mm thick, further evaluation was unnec-
essary.35 However, although transvaginal ultrasonogra-
phy had a sensitivity of 95.1% and specificity of 54.8%,

hysteroscopy had a sensitivity of 96.5% and specificity of
93.6%, making it the more accurate test.

The most exciting new technique for endometrial
cavity assessment is the development of saline infusion
sonography. This technique involves infusing sterile
saline into the uterine cavity to distend it and then
passing a small ultrasound probe into the uterus. Laifer-
Narin et al. reported 63 patients who underwent saline
infusion sonography followed by either endometrial
biopsy, hysteroscopy, or hysterectomy.36 All the polyps
and submucosal leiomyomata and endometrial hyper-
plasia were detected. Of the three endometrial cancers,
two had an abnormal endometrial appearance. One
could not be assessed because of inability to distend the
endometrial canal, common to all three of the studies
with malignancy. Hysteroscopy is the test that allows
direct visualization of the endometrium and uterine
cavity with the capacity for directed biopsies, polypec-
tomies, and resection of submucosal fibroids. Office hys-
teroscopy was compared to transvaginal ultrasonography
by Towbin,37 who performed office hysteroscopy on 149
patients after transvaginal ultrasonography.

Sixty-five of the patients underwent operative hys-
teroscopy or hysterectomy after the procedures, and
pathology was correlated. Office hysteroscopy had a
sensitivity of 79% and specificity of 93% whereas trans-
vaginal ultrasonography had a sensitivity of 54% and
specificity of 90%. Although saline infusion sonography is
diagnostically more accurate than transvaginal ultra-
sonography, De Vries et al. recommend that saline
infusion sonography be reserved for women who have
abnormal bleeding with an endometrial thickness greater
than 5mm or endometrial irregularities.38 If the post-
menopausal woman with abnormal bleeding has a normal
pelvic examination, endometrial biopsy, and transvaginal
ultrasound showing an endometrial thickness less than 
5mm and no contour irregularity, the health care provider
can be reassured that it is highly unlikely that the patient
has a malignancy or serious condition. However, the
patient should be followed closely for recurrent abnormal
bleeding or change in symptomatology. If this should
occur, the patient needs referral for enhanced ultrasono-
graphic evaluation or hysteroscopy.

Pelvic Organ Prolapse

Pelvic organ prolapse is a broad term describing the con-
sequences of relaxation of the supporting structures of
the pelvic organs, allowing descent and herniation 
of these organs. The causes are multiple. DeLancey39

described the mechanisms of loss of support and possible
contributing factors: aging (with decreases in both
collagen content and striated muscle function in sup-
porting structures), obesity, and childbirth injury. Other
contributing factors are occupational or recreational

Table 50.3. Techniques for uterine/endometrial assessment.

Techniques Advantages Disadvantages

Endometrial biopsy Performed in office Cervical stenosis
Histologic diagnosis may preclude

Dilatation and Histologic diagnosis Performed in
curettage operating room

Hysteroscopy Performed in some Cervical stenosis
offices may preclude

Direct visualization
Histologic diagnosis

Transabdominal Does not require Limited visualization
ultrasonography vaginal probe Difficult with the

obese patient
Not correlated well

with pathology
No histologic

diagnosis

Transvaginal Improved urogenital No histologic
ultrasonography imaging diagnosis

Excellent cervical Severe vaginal
imaging atrophy may

preclude

Saline infusion Best endometrial No histologic
sonography imaging diagnosis

Severe vaginal or 
cervical stenosis
may preclude



lifestyles that lead to increases in intraabdominal pres-
sure, medical conditions (chronic lung disease, lower
extremity weakness, etc.) that also increase intraabdom-
inal pressure, and disorders of connective tissue (specifi-
cally collagen).

DeLancey40 further correlated loss of specific support
levels with pathology: loss of high support is associated
with prolapse of the vaginal apex with uterine descent
and/or enterocele formation, middle support with
cystourethrocele and rectocele, and lower support with
urethrocele or perineal body descent. A simple way to
evaluate pelvic organ prolapse is by thinking of the
vagina as having three compartments (Table 50.4).
In some instances, generally in women who have had
previous prolapse or anti-incontinence procedures,
enteroceles may occur in either the anterior or pos-
terior compartment instead of the middle compartment.
Although a standard prolapse classification system exists,
it was developed for use principally by gynecologists,
urologists, and urogynecologists. A practical approach for
the primary care provider is to think of prolapse as mild
(first degree) with the leading edge of the prolapsing
organ descending halfway to the vaginal introitus, mod-
erate (second degree) with descent to the introitus, and
severe (third degree) with prolapse beyond the introitus.
Consistent conditions of grading are important. Most
examiners do the grading with the patient in the lithot-
omy position doing a Valsalva, and although this is the
most functional way for the routine office evaluation, it
may not detect some prolapse and lead to the underesti-
mation of the degree of prolapse.

Inspection of the introitus at rest may show a gaping
introitus with anterior and posterior bulges to or beyond
the introitus. The speculum is then inserted to the apex

and withdrawn slowly with the patient bearing down so
that the examiner can assess apical support and possible
descent of the cervix or vaginal vault. The top of the
vagina may remain well supported despite significant
prolapse at other sites. Half of a speculum or a Sims
speculum is then inserted and traction is directed to the
floor. Again, the patient is asked to perform a strong
Valsalva, and the anterior wall support is assessed.
The patient is then asked to cough, and the urethra is
observed for loss of urine. The speculum blade is then
rotated 180°, and the anterior vaginal wall is retracted
upward to allow assessment of the posterior vagina while
the patient repeats the bearing down. Bimanual exami-
nation is then performed with the patient intermittently
bearing down so the examiner can palpate the prolaps-
ing parts and better assess the small bowel prolapse in 
an enterocele. Rectovaginal examination permits better
assessment of rectal bulging and rectovaginal septum
thickness as well as a possible high enterocele component
to a large rectocele.

There are, however, limitations to this examination.
Most women will have their maximal prolapse after phys-
ical activity or at the end of the day, but her examination
may be in the morning after reduction of the prolapse 
in the supine position overnight. If the patient gives a
history consistent with prolapse, and very little is seen on
examination with the patient in the lithotomy position,
the patient should be allowed to stand up with one foot
on a small stepping stool or the step of the examining
table. The examiner should then observe, repeat the
observation with the patient performing a Valsalva, and
perform a bimanual followed by a rectovaginal examina-
tion with and without patient bearing down. A cough
stress incontinence test will give a false negative if the
patient has an empty bladder. Finally, some patients will
have difficulty bearing down because of fear of urinary
or fecal incontinence. Reassurance as to the need to
assess these dysfunctions and having the patient lift her
head off the table and give a strong cough may aid the
examiner in eliciting a good patient Valsalva. Complex
imaging can be used as a diagnostic tool, although it is
rarely necessary. These techniques are not readily avail-
able or generally clinically useful for the primary care
provider. If a patient’s prolapse presents diagnostic diffi-
culty, referral is indicated.

Sagittal sections of the female pelvis and anatomic
relationships and prolapses are shown in Figures 50.4
through 50.9. With prolapses beyond the opening of the
vagina, the prolapsed parts may ulcerate or incarcerate.
It should be noted from the diagram that severe prolapse
of the uterus also entails bladder and rectal prolapse.
When the patient has a rectocele, it is important to
differentiate between true constipation with hard stools
versus inability to empty the rectum because of stool
impaction in the rectocele. When questioned, the patient
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Table 50.4. Compartmental approach to urogenital prolapse.

Compartment Pathology Symptoms

Anterior Cystocele/urethrocele Urinary incontinence
(generally stress)

Urgency
Urinary retention if there is

urethral kinking
Pressure/protrusion if large

Middle Uterine procidentia Pressure
Cervical bleeding if

protrusion
Discomfort with activity

Vaginal vault prolapse Pressure
Enterocele (anterior or Vaginal irritation

posterior)

Posterior Rectocele Constipation
Pressure
Digital manipulation for

rectal evacuation
Stool soiling



Figure 50.4. Sagittal section of the female pelvis with normal
anatomic relationships.

Figure 50.5. Second-degree cystocele.

Figure 50.6. Total uterine prolapse (procidentia).

Figure 50.7. Second-degree enterocele. Figure 50.8. Total vaginal eversion after hysterectomy.
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may admit to vaginal, perineal, or rectal digital manipu-
lation for rectal evacuation. Likewise, the stool soiling
may not be true stool incontinence of formed stool but
rather a leakage of stool slurry from the rectocele.

If the patient has mild to moderate prolapse, therapy
is indicated to attempt to prevent progression of pro-
lapse. The patient should be encouraged to modify her
lifestyle to avoid causes of stress to the pelvic floor—
heavy lifting, high-impact aerobics, repetitive stooping,
obesity, chronic coughing. She should also be taught
Kegel exercises with both verbal instruction and assess-
ment and written literature. These exercises involve
tightening and relaxing the vaginal supporting muscles,
particularly the pubococcygeus muscle, and are done
both as fast flicks, which are rapid contractions and
releases of the muscles, and gradual holds, which are
gradual contractions of the muscles with maintaining 
the contraction for 3 s initially with a goal of 10s as 
the muscles strengthen before gradual relaxation. The
patient can tell if she is doing them correctly by starting
and stopping her urinary stream with contractions and by
feeling a tightening of the vagina when two or three
fingers are inserted in the vagina and the exercise per-
formed. The patient should understand that these need
to be done twice daily to strengthen and maintain the
pelvic supporting muscles, and that the benefits will 
be lost if she does not continue to do them. Another
technique to improve pelvic muscle tone is the use of
weighted vaginal cones, which come in a set with
progressively increased weight. Starting with the lightest
cone, the patient inserts it vaginally and maintains it in
the vagina for as long as she can until she can keep it in
for 15min several times per day. When she can keep the
light cone in, she repeats the process with heavier cones.
When the heaviest cone can be retained, the exercises
should be continued as with Kegel’s.

Patients with problematic urinary incontinence, either
stress or urge, and prolapse may benefit from biofeed-
back or electrostimulation. Biofeedback consists of a
computerized program in which a sensor (about the size
of a tampon) is inserted in the vagina, the patient does
the Kegel exercises, and the ability to sustain contractions
of the correct pelvic muscles is shown graphically on a
video monitor. The advantage is that the patient learns
the correct way to do pelvic floor exercises and can see
improvement in strength over the course of therapy. The
disadvantages are that the patient must come to the clinic
regularly for a variable amount of time, and referral to a
urogynecologist or physical therapist for this program is
necessary and but may not be widely available in some
areas.

Electrostimulation has progressed from requiring
clinic equipment to using a small, battery-powered indi-
vidual unit that a patient can rent or purchase and use at
home. The actual stimulator that must be purchased is
about the size of a tampon and is inserted into the vagina
(the rectum has been used but patients find vaginal inser-
tion preferable). Varying levels and frequency of low-
level shock can be set to allow progressively increased
muscle stimulation. The advantages are is that this can be
used at home. The disadvantages are is that it is expen-
sive (but it is often covered by insurance).

Therapy to reduce prolapse in patients who have any
protrusion beyond the vaginal introitus is essential to
prevent the complications of severe prolapse—bleeding,
ulceration and infection, pain, organ incarceration, and
urinary retention with potential urosepsis. In addition,
reducing a severe prolapse in a woman improves her
quality of life. The options for correction are limited to
surgery or pessary use.

Pessaries can be a useful therapy with good patient
acceptance, as reported by Sulak et al.41 They found 
that 50 of 101 women who were treated with pessaries
because they were awaiting surgery, did not want surgery,
or were not surgical candidates, were continuing to use
them at 2 years. The principal reasons for discontinuation
in patients not having surgery were inconvenience/
inadequate relief of symptoms (40%), difficulty remov-
ing (23%), and discomfort (13%). Only 6% had inability
to retain a pessary and 5% could not urinate. This study
is important because it shows that pessaries are an
acceptable alternative to surgery for some women and
are very useful in elderly, infirm women who are not can-
didates for surgery.

Primary care providers should become familiar with
the types, indications for each type, fitting, and manage-
ment of pessaries if they want to treat third-degree
prolapse in geriatric women. Brubaker42 provided a com-
prehensive and practical review of pessary use, selection,
and management. There are four commonly used pes-
saries (Fig. 50.10) for reduction of severe uterovaginal

50. Gynecologic and Urologic Problems of Older Women 751

Figure 50.9. Second- to third-degree rectocele.
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prolapse. Pessaries are made in silicone material and are
more durable, softer, and better quality. There are a wide
range of sizes, but the three middle sizes of each pessary
type are generally useful for 85% of women with pro-
lapse in a general practice. Women with severe prolapse
require the large sizes, and women with introital con-
tracture need the small sizes. The doughnut pessary is the
one most familiar to practitioners. It is relatively easy to
insert by squeezing the sides, well tolerated, and can often
be inserted and removed by the patient. However, it is
more often extruded in women who have vaginal vault
prolapse without a uterus and who have poor perineal
support (gaping introitus and small perineal distance
between the anus and the posterior vagina). The ring
pessary is excellent for uterine prolapse, easy to insert
(the sides are jointed and fold the pessary in half), and is
well tolerated. A modification has a fenestrated platform
to give additional support.

The Gellhorn pessary has been found to be the most
useful in patients with vaginal vault prolapse. These
devices maintain support with sidewall apposition and a
small amount of central suction due to the concavity of
the platform. The flexible pessary is shown, but this type
is also made out of rigid acrylic. The insertion is more
difficult because the sides do not collapse. Patients can
sometimes manage them on their own, but often family
or nursing assistance is needed. Finally, the cube pessary
is the most effective for reducing severe prolapse in the
patient without any significant vaginal support. It works
by suction attachment from the concavities of the walls.
It is relatively easy to insert because of the softness of 
the construction material. Unfortunately, this pessary
requires medical management because it is associated
with vaginal infection, malodorous discharge, and
ulceration. The pessary must be removed, cleaned, and

reinserted weekly with accompanying inspection of the
vagina. However, it is excellent for short-term use in
preparation for surgery.

Before pessary insertion, the patient must empty her
bladder. She is placed in the lithotomy position, and the
vagina is inspected for ulcerations. Ulcerations per se are
not an absolute contraindication to pessary insertion
because some will only heal when the prolapse is
reduced. However, an actively infected or thin ulcer will
require very close medical follow-up until it has healed.
Hypoestrogenic patients will be at less risk of pessary
complications if aggressive vaginal estrogen cream
therapy is instituted for 2 weeks preceding pessary inser-
tion. Vaginal estrogen therapy should always be a com-
ponent of pessary therapy and should be used at least
once a week to lubricate the pessary before reinsertion
after cleansing, even in the woman on systemic estrogen
replacement. The ability to insert the correct type and
size of pessary comes with experience doing it. The
patient needs to know that she may need different types
or sizes of pessaries before the correct one is found. After
the pessary is inserted, the patient should not feel the
pessary unless it is too large. The patient should then
perform a strong Valsalva. If the pessary is not extruded,
the patient may then walk around, and if it continues to
be retained and comfortable, she may be allowed to dress.
If the patient has the time or she will be returning to a
situation without easy access to medical care, she should
be allowed to fill her bladder and show that she can void
before leaving the clinic. I do not attempt to teach the
patient or family member pessary removal, cleansing, or
reinsertion at this visit.

Close follow-up is necessary, and the patient should
return to the clinic in 1 week at the latest (earlier if the
physician is following a preexisting vaginal ulcer). When

Figure 50.10. Commonly used pessaries: dough-
nut, ring, Gellhorn, cube.



the patient returns, she is assessed for pessary comfort
and retention, vaginal discharge, and bowel and bladder
function. The pessary is changed to a different size or type
if there are problems with any of these. If the pessary is
well tolerated, it is removed, cleansed, and reinserted. At
this time outpatient teaching as to pessary management
with weekly cleaning, the importance of estrogenization,
and the importance of regular follow-up is instituted. If
the patient or family member can remove and reinsert
the pessary, the patient may return in 1 month for reeval-
uation, or earlier if she has problems. For the community-
dwelling patient or one who cannot manage the pessary,
instructions are given to nursing home personnel or
home health care nurses are enlisted. Again, the patient
needs to return in a month if she does not have reassess-
ment by a health care provider locally. Any retained and
neglected pessary can become a nidus for infection, incar-
cerate, or, even worse, erode into the bladder, rectum,
or abdominal cavity. The final issue regarding patient
counseling is that the patient may not have any urinary
incontinence maintained because of the urethral kinking
associated with severe prolapse, and the patient may
become incontinent because of underlying stress inconti-
nence (with or without urethral weakness) or detrusor
instability when the prolapse is reduced. This occurrence,
failure to retain a pessary, or pessary complications are
indications for referral to a gynecologist familiar with
evaluation and management of pelvic prolapse, bladder
function, and reconstructive pelvic surgery.

Surgical correction of pelvic organ prolapse and incon-
tinence is rarely absolutely contraindicated in the elderly
patient. Kaminski et al.43 reported the good outcomes in
24 women with massive vaginal prolapse treated in a
rural tertiary care center. Other literature confirms the
safety and good results with surgical correction in the
older patient. For these reasons and although pessary use
is a valid option, referral to a gynecologist or urogyne-
cologist experienced in surgery in the elderly patients
with prolapse should always be considered and generally
offered to the patient. There are many different surgical
approaches including abdominal and vaginal techniques.
The specific operation or complex of procedures per-
formed is selected for the individual patient based on 
her lifestyle, activity level, general health, and desire for
preservation of vaginal coital potential.

Conclusion

The gynecologic and urologic evaluation of the older
woman is an important part of her medical evaluation.
Increased availability of imaging can provide new diag-
nostic capabilities. Many conditions common in the older
woman can be assessed and treated by the primary care
provider without referral to specialists. These treatments

may successfully improve the quality of life for these
women. The primary care provider, however, should have
familiarity with these conditions and know the indica-
tions for referral.
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51
Benign Prostatic Hyperplasia
Catherine E. DuBeau

Epidemiology and Risk Factors

Benign prostatic hyperplasia changes significantly in-
crease with age, occurring in nearly 80% of men by age
80.7 Population-based data indicate that 28% to 35% of
older men without previous prostate surgery have mod-
erate or more severe LUTS.8,9 Symptoms increase slowly
over time, with the greatest rate during the seventh
decade,10 such that nearly one in four men over age 80
receives treatment.11 Besides advanced age, risk factors
for BPH include no alcohol consumption (or, for moder-
ate consumption versus none, 0.59; CI, 0.51–0.70) and
smoking 35 or more cigarettes/day (or, compared with
nonsmokers, 1.45; CI, 1.07–1.97).12 LUTS (presumed to
be BPH related in older men) also show significant asso-
ciations with diabetes,13 cardiovascular disease,13 diuret-
ics,13 nocturnal polyuria (excess urine production at
night),14 and an age-related decrease in urine flow rate15

that is independent of any bladder outlet obstruction.16

Natural History of the Aging Prostate

BPH first develops in the third decade, and pathologic
and ultrasound studies demonstrate significant increases
in the volume of hyperplasia with age.6,17 In the seventh
decade and beyond, however, BPH volume shows an
inconsistent or negative relationship with age.6,17 In cross-
sectional studies, the association of BPE with age is
strongest in men less than 60 years of age. A small 7-year
longitudinal ultrasound study18 found that prostate
volume increased by more than 50% in only 3 of 16 men,
with the increase occurring in the seventh decade; in the
remaining men, prostate size changed -24% to +22%. In
a larger 4-year study using MRI measures, mean prostate
volume increased with time, but with wide variability
(mean percent change, 14.1 ± 17.5).19 The strongest pre-
dictor of volume increase was not age but baseline
prostate-specific antigen (PSA): nearly all men with PSA

The seventh and eighth decades bring many a man to an
acute awareness of his prostate and its impact on his quality
of life. Lower urinary tract symptoms (LUTS),particularly
urgency and nocturia,begin to interrupt his days and,most
annoyingly, his nights. After several months he is finally
bothered enough to mention his symptoms to his doctor; a
rectal exam is done, the news delivered that he has benign
prostatic hyperplasia (BPH),and medication is prescribed
to shrink his prostate or loosen the grasp of its smooth
muscle on his urethra. His brother in a nursing home de-
velops urinary retention; BPH is similarly blamed, but
because of his fraility chronic catheterization is deemed
the only possible treatment. Yet, although both these men
are likely to have age-related proliferation of epithelial
and stromal prostate tissue—the hallmark of BPH—it is
not necessarily true that BPH is causing their symptoms,or
that their prostate is enlarged, or that conventional treat-
ment regimens are their only options.

Although the term BPH often is used synonymously 
for prostate enlargement, bladder outlet obstruction, and
associated urinary tract symptoms, these terms are not
equivalent. Histological BPH occurs nearly universally in
older men, yet prostate enlargement results in only about
half, and symptoms occur in only about half of men with
enlargement.1 Moreover, in older men “prostatism”symp-
toms often are caused by age-related physiologic lower
urinary tract changes, comorbid conditions, or medica-
tions independent of any prostate disease2; indeed, similar
“prostatism” symptoms occur in a significant proportion 
of older women.3 Even among symptomatic men with
prostate enlargement, bladder outlet obstruction can be
demonstrated urodynamically in only two-thirds.4,5 Thus,
the prostate is not inevitably the cause of LUTS in older
men, regardless of the presence of prostate enlargement.
In this chapter, BPH refers only to the specific histology,
as distinct from benign prostate enlargement (BPE) and
bladder outlet obstruction (BOO). The term prostatism 
is abandoned for the more general term BPH-related
LUTS.6
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greater than 2ng/ml had subsequent prostate growth,
whereas 33% of men with PSA less than 2ng/ml had
prostate shrinkage.

Clinical natural history studies and placebo arms of
treatment trials demonstrate that symptomatic progres-
sion also is not inevitable, and that associated morbidity
occurs only in a minority. Older studies of men on surgi-
cal waiting lists for transurethral resection of the prostate
(TURP) found that LUTS progressed in only 15% to
20% over 5 years,20–22 independent of initial symptom
severity22 or radiographic evidence of BOO,20 when
LUTS decreased, symptom remission was durable up to
5 years. Controlled studies of medical therapy consis-
tently show that BPH-related LUTS improve in at least
one-third of patients on placebo.23 In the Veterans Affairs
randomized trial of TURP versus watchful waiting for
moderately symptomatic BPH-related LUTS with BPE,
men with watchful waiting had 38% mean decrease in
mean symptom score over 4 years, and 3% developed
urinary retention.24 An observational study of 371 men
with BPH-related LUTS surviving 4 years found that
symptom progression requiring surgical treatment was
related to baseline symptom severity (Table 51.1)25; the
risk of urinary retention was related to age, symptom
severity, and use of anticholinergic drugs, but was low

overall (3% over 3.5 years). Symptom progression may
also be related to baseline PSA: men with PSA less than
1.4ng/ml did not have symptom progression over 4
years.19

Pathogenesis and Pathophysiology

Hyperplasia occurs when prostate cell proliferation out-
paces programmed cell death (apoptosis).1 BPH may
begin with either stimulation of cell growth, inhibition 
of apoptosis, or both. The mechanisms responsible for
BPH are androgen dependent, complex,and incompletely
understood. Sex hormones and aging are necessary to
develop the characteristic combination of stromal and
epithelial hyperplasia. The dominant prostate androgen 
is dihydrotestosterone, which is produced by 5a-
reduction of testosterone within the prostate. The in-
creased incidence of TURP for BPH in men with shorter
CAG repeat length in the androgen receptor gene suggests
that cellular response to androgens, as well as androgen
levels, play an important role.26

The observation that castration causes less than com-
plete prostate involution led to the discovery of addi-
tional androgen-independent factors supporting prostate

Table 51.1. Factors causing lower urinary tract symptoms (LUTS) in older men.

Etiologic factors

Pathophysiological mechanism Outside urinary tract Within urinary tract

Impaired bladder contractility Medications: Underactive bladder (idiopathic, age-related)
Anticholinergics Detrusor hyperactivity with impaired
Calcium channel blockers contractility (DHIC)
Narcotics

Fecal impaction
Neurologic disease:

Lumbosacral spinal disease
Neuropathy (alcoholism, diabetes, B12 deficiency)

Pelvic surgery, radiation
Increased outlet resistance Medications: Urethral obstruction

a-Adrenergic agonists (OTC “cold” medication) Stricture
Bladder sphincter dysynergia

Increased urine volume Age-related shift to increased nocturnal urine excretion Urinary retention
Diuretics: Rx, alcohol, caffeine

Peripheral edema
Endocrine:

Diabetes
Hypercalcemia

Increased fluid intake
Uninhibited contractions Neurologic: Detrusor instability

Dementia DHIC
Cervical spine disease

Multiple sclerosis
Urethral obstruction BOO, stricture
Local inflammation Infection (urine, prostate)

Cancer (prostate, bladder)
Stone

OTC, over the counter; BOO, bladder outlet obstruction.



cell growth, including inflammatory infiltrates, autocrine
cytokine growth factors, and neuroendocrine cell prod-
ucts.27,28 Some of these factors, especially stimulatory 
and inhibitory peptide growth factors, interact with
androgens and estrogens to orchestrate some of the
stromal–epithelial interactions that regulate prostate cell
growth and proliferation.29 The genetics of BPH are
incompletely understood.

The divergence in prevalence between BPH, BPE, and
LUTS reflects the variability in the pathophysiologic
changes associated with BPH. Histologic diversity exists
in the ratio of stromal and epithelial hyperplasia: stromal
proliferation predominates in about half of men with
BPH, glandular in one-quarter, and mixed in the remain-
der.30 Stromal glands tend to be smaller, more sympto-
matic, and less likely to have good symptomatic response
to prostatectomy.30 BPH nodules occur predominantly 
in the central transitional and periurethral zones of the
lateral prostate lobes, thereby predisposing to mechani-
cal occlusion of the prostatic urethra, yet urethral com-
pression and BOO are not universal with BPH.4,5 Some
men develop significantly enlarged median lobes that
compress the bladder base without causing BOO. BPH-
related changes in the fibroelastic composition of the
prostate capsule may alter prostate compliance and
diminish urethral patency in the absence of mechanical
blockage.31 BPH tissue contains an increased number of
alpha-adrenergic receptors (primarily of the a1C class)
that mediate prostate smooth muscle contraction.32 The
magnitude of the contractile responsiveness of these
receptors is increased in symptomatic men with BPH,
especially those with urinary retention.33

BPH-related BOO is associated with several changes
in bladder detrusor muscle structure and function:
increased connective tissue infiltration; smooth muscle
hypertrophy and disintegration; and decreased auto-
nomic neuronal number and a conversion from pre-
dominantly b-adrenergic (inhibitory) to a-adrenergic
(stimulatory) responsiveness.34,35 BOO also is associated
with increased uninhibited contractions [detrusor insta-
bility (DI)], but the causality of this relationship is
unclear, given that DI occurs in normal asymptomatic

elderly men and women.16 Detrusor instability (DI) dis-
appears in up to two-thirds of men (mean age, 69) fol-
lowing transurethral prostatectomy,36 yet it tends to
persist in very elderly men (mean age, 80).37

Clinical Presentation

The most common clinical manifestations of BPH are
urgency, frequency, nocturia, hesitancy, weak urine flow,
interrupted stream, postvoiding dribbling, and a sense of
incomplete emptying. Many men are asymptomatic, even
with BPE and BOO. Hematuria (from prostatic varices)
and urinary retention can occur, but much less frequently.
As noted, the descriptive term prostatism should be
avoided, because it falsely implies a single prostatic eti-
ology.6 LUTS itself is a misnomer, as these symptoms 
can result from a wide range of age-related physiologic
changes, diseases, and medications, as well as lower
urinary tract abnormalities other than BPH (Table 51.2;
see also Chapter 63 on Urinary Incontinence). Further-
more, the separation of LUTS into “irritative” or
“obstructive” groups is a false dichotomy. These group-
ings do not correlate with symptom bother or severity,
urodynamic parameters, or response to medical therapy.38

Irritative symptoms may result from obstructive patho-
physiology (e.g., urinary frequency from severe BOO
with overflow) and obstructive symptoms due to irrita-
tive pathophysiology (e.g., slowed urine flow rate caused
by detrusor hyperactivity with impaired contractility).39

BPH, BOO, and LUTS are not equivalent but over-
lapping concepts (Fig. 51.1).40 The presence of BPH or
BPE does not imply that coexistent LUTS are caused by
benign prostate disease. Moreover, even if symptoms are
related to BPH, they may not be due to BPE with BOO;
up to one-third of symptomatic men with BPH referred
to tertiary centers for TURP do not have urodynamic 
evidence of BOO.5 Conversely, men with severe BOO
and partial or near-complete urinary retention may be
entirely asymptomatic. Additionally, some symptomatic
men have BOO without BPH (e.g., from urethral stric-
ture) or neither BPH nor BOO.

51. Benign Prostatic Hyperplasia 757

Table 51.2. Natural history of untreated benign prostatic hyperplasia (BPH)-related LUTS.

Outcomes at 4 years

Treatment Symptom severity

No treatment Medical treatment TURP Mild–moderate Severe (±) needed TURP
Baseline symptom severity n (%) (%) (%) (%) (%) (%)

Mild 60 (16) 63 27 10 83 17
Moderate 245 (66) 45 31 24 59 41
Severe 65 (18) 33 27 39 23 77

TURP, transurethral resection of prostate.
Source: From Barry et al., with permission.25
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Diagnosis and Differential Diagnosis

Symptoms and Their Impact

LUTS are the usual motivation for men to seek evalua-
tion, especially when symptoms bother, worry, or embar-
rass them. LUTS are quantified using indices such as 
the American Urological Association (AUA) symptom
score41 (Table 51.3) or the similar International Prostate
Symptom Score (IPSS). Because LUTS are not specific
for prostate disease, these indices should never be used
for screening or diagnosis of BPH-related LUTS but only

to establish baseline symptom severity and to monitor
symptoms over time. Changes in symptom score should
be interpreted on the basis of expected intraindividual
variation. Data from untreated men with symptomatic
BPH who had AUA scores repeated 30 days apart sug-
gest that changes greater than ±4.9 points have at least
an 80% probability of indicating a true clinical change.42

This point should be kept in mind when interpreting
treatment studies in which smaller AUA or IPSS changes
reach statistical significance because of study size. Any
magnitude of change can be due to factors independent
of BPH or its progression (see Table 51.2), which should
be investigated before attributing symptom variation to
prostate disease.

The effect of LUTS on quality of life is central, because
for the majority of men the need for treatment depends
on symptom bother alone. Bother may reflect interfer-
ence with daily activities, work, sleep, or sexual function;
worry or embarrassment; or physical discomfort.43,44

The bother from individual symptom(s) may be more
important than overall symptom impact. Older men are
bothered significantly more by nocturia, frequency, and
urgency, independent of overall LUTS severity and the
presence of BOO.45

The initial step in evaluation always should be a full
investigation of potential factors other than benign
prostate disease that can cause these symptoms. Indeed,
the evaluation of older men with LUTS closely parallels
that of any older person with voiding dysfunction. For
details of such an evaluation, see Chapter 63 on Urinary
Incontinence; the additional points specific to benign
prostate disease are emphasized here.

Figure 51.1. Relationship between benign prostatic hyperpla-
sia (BPH), bladder outlet obstruction (BOO), and lower urinary
tract symptoms (LUTS). (After Hald with permission.40)

Table 51.3. The American Urological Association Symptom Index (score range, 0–35 points)

Less than Less than About More than
Not at one time half the half the half the Almost

all in five time time time always

1. Over the past month or so, how often have you had a sensation of 0 1 2 3 4 5
not emptying your bladder completely after you finished urinating?

2. Over the past month or so, how often have your had to urinate 0 1 2 3 4 5
again less than 2 hours after you finished urinating?

3. Over the past month or so, how often have you found you stopped 0 1 2 3 4 5
and started again several times when you urinated?

4. Over the past month or so, how often have you found it difficult to 0 1 2 3 4 5
postpone urination?

5. Over the past month or so, how often have you had a weak urinary 0 1 2 3 4 5
stream?

6. Over the past month or so, how often have you had to push or 0 1 2 3 4 5
strain to begin urination?

7. Over the last month, how many times did you most typically get 0 1 2 3 4 5
up to urinate from the time you went to bed at night until the time 
you got up in the morning?a

AUA symptom score = sum of questions 1–7.
Mild symptoms: 0–7 points; moderate symptoms: 8–19 points; severe symptoms: 20–35 points.
a 0, none; 1, one time; 2, two times; 3, three times; 4, four times; 5, five or more times.
Source: Barry et al., with permission.41



The medical history and review of systems should
inquire about additional urinary symptoms such as hema-
turia, pelvic pain, and previous episodes of urinary re-
tention; cardiac symptoms (regarding possible conges-
tive heart failure); bowel and sexual function (as clues 
to potential sacral and pelvic neuropathies); type and
amount of fluid intake; and sleep disturbance. All medi-
cations (including nonprescription drugs) should be
reviewed. In many cases, a 48-h voiding record will
provide useful information about the possible role of
fluids and urine volume in causing symptoms,2 especially
nocturnal polyuria.46

Physical Examination

A complete physical exam is required to exclude nonuro-
logic causes of LUTS, especially congestive heart failure,
obstructive sleep apnea, and neurologic disease.

Digital rectal exam (DRE) is done to assess prostate
nodularity and rectal tone and to exclude fecal impaction.
Prostate sizing by DRE, however, is inaccurate and
poorly reproducible, even when performed by special-
ists.47 BPH adenomas may occur in the anterior prostate
or median lobe, both inaccessible to rectal palpation.
Importantly, prostate size or volume, as estimated by
DRE, cystoscopy, MRI, or weight of tissue resected at
TURP, is not a proxy for BOO.48,49 Large BPH adenomas
may not obstruct the urethra, and small predominantly
stromal glands may cause significant obstruction.
Prostate size is important for choosing between
transurethral and open surgical approaches (see follow-
ing), but it is not predictive of surgical outcome,50 with
the exception that smaller glands are associated with
more postoperative bladder neck contractures.30

For men with moderate–severe symptoms, coexistent
neurologic disease, or impaired renal function, or those
taking bladder suppressant medications, the postvoiding
residual volume (PVR) should be checked by urethral
catheterization or ultrasound. Radiographic PVR esti-
mates are only qualitative and may be correct only half
the time.51 An elevated PVR may be secondary to detru-
sor underactivity (due to age, disease, or medication)
rather than caused by BOO.39,52 Inability to pass a ure-
thral catheter also is not diagnostic of BOO, as this is
usually due to sphincter spasm from patient discomfort
or anxiety.

Testing

Urine flow rates are commonly used to evaluate LUTS
in men, yet are frequently misinterpreted. Urine flow rate
depends on bladder contractility, outlet patency during
voiding, and bladder volume; thus, low flow rates may
result from impaired detrusor contractility, BOO, or low
bladder volume, alone or in combination. Furthermore,

the prevalence of low flow rate increases with age in men
and women independent of BOO.16,35 Therefore, flow rate
is very sensitive for detecting BOO but is not specific.
Consequently, a normal flow rate confirms the absence of
BOO, but low flow rate is not diagnostic, a point empha-
sized by the repeated observation that low flow rate does
not predict outcome from TURP.50,53–55 As a general rule,
maximum flow rate greater than 12mL/s for a void of 
150mL or more is normal and excludes BOO.56

Maximum flow rate measurement requires an elec-
tronic uroflowmeter, whereas average flow rate can be
calculated by dividing the volume voided (in milliliters)
by the voiding time (in seconds). The dependence of 
flow on bladder volume can be adjusted for by using one
of several nomograms.56,57 Unfortunately, the derivation
populations for these nomograms included few older
persons. Care should be taken to note whether the patient
strains while voiding, which may falsely elevate the flow.

Voiding cystourethography (VCUG) provides a
dynamic evaluation of the urethral outlet during voiding
and direct information regarding BOO. The sensitivity
and specificity of VCUG for BOO have not been inves-
tigated. Radiographic evaluation of bladder morphology
and upper urinary tracts are not required routinely in
men with LUTS. Although radiographic observation of
bladder base indentation or shadowing correlates well
with BOO, their detection is inconsistent as a result of
contrast dilution by urine, x-ray beam angulation, and
prostate morphology.51 Radiographic evidence of bladder
trabeculation correlates poorly with BOO, but more
closely with detrusor instability—thus its frequent obser-
vation in elderly women.58,59 Routine screening for
hydronephrosis is not necessary because it is uncommon
in unselected patients (3%–10%) and mild hydronephro-
sis is occult in even fewer (1.8%).60,61 The relationship
between elevated PVR and hydronephrosis in individual
patients is unclear. Ultrasound is highly sensitive for
detecting ureteral obstruction,62 but intravenous pyleog-
raphy is necessary for the complete evaluation of upper
and lower tracts when hematuria is present.

Cystoscopy is unreliable for assessing BOO because it
evaluates the prostate at rest and not during micturition
and should not be used diagnostically.23 In men already
selected for surgery, or with hematuria or pelvic pain, cys-
toscopy provides important information about potential
intravesical pathology such as tumors, stones, or marked
trabeculation, as well as prostate size, length, and median
lobe enlargement.

Urodynamic tests for evaluating LUTS include cys-
tometry (to determine detrusor stability, contractility, and
compliance) and pressure–flow studies (to detect BOO
and assess detrusor contractility). Voiding profilometry
(simultaneous measurement of detrusor and urethral
pressures) is comparable to pressure–flow studies in
accuracy of BOO diagnosis and may be easier to perform
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in frail patients.63 Whether urodynamics are required to
confirm BOO in all men with LUTS remains controver-
sial.6,64 Arguments for their use include these: obstructed
men have better symptomatic outcomes from TURP than
those without BOO23; urodynamics are the most accurate
method for diagnosing BOO6; and the causes of LUTS 
in older men are diverse, often multiple, and may not 
be distinguishable without physiologically based testing.
Against routine urodynamic evaluation are the concerns
that testing is invasive, expensive, and requires equip-
ment and expertise that are not routinely available even
in most urologic practices.64 Additionally, the marginal
difference in TURP outcome for obstructed versus unob-
structed men is small in routine cases, making defini-
tive diagnosis of BOO less pressing.64 The Agency for
Health Care Policy and Research (AHCPR)/Agency for
Healthcare Research and Quality (AHRQ) Bureau of
Primary Health (BPH) guideline designates urodynamics
“optional” testing whose performance should be based
on the physician’s judgment.23

For geriatricians, there are two principal issues when
considering urodynamic evaluation in older men with
LUTS. First, if the man desires and would be a candidate
for surgical treatment for BOO, then urodynamics should
be strongly considered to exclude other forms of lower
urinary tract dysfunction that do not require surgical treat-
ment [e.g., detrusor hyperactivity with impaired contrac-
tility (DHIC)]. If he is not suitable for or would refuse
surgery, then definitive urodynamic diagnosis is less press-
ing. Second, urodynamic evaluation should be considered
when empiric treatment for BPH-related LUTS has failed,
and when there is coexistent neurologic disease (especially
spinal cord injury). These guidelines are intended to opti-
mize treatment of older men, while recognizing that the
majority of men who today undergo TURP and other inva-
sive treatments for BPH in the United States do not receive
preoperative urodynamic evaluation.

Screening for prostate cancer with prostate-specific
antigen (PSA) should be considered in the evaluation 
of older men with LUTS, if the patient would be a 
candidate for curative treatment of localized cancer 
with radical prostatectomy or radiation therapy, or if a
prostate cancer diagnosis would modify his management.
Initial studies suggest that PSA level also may predict the
progression of BPH-related LUTS19 (see earlier). For a
full discussion of PSA screening, see Chapter 36.

Treatment

The Decision to Treat

BPH, BPE, and BOO have real but small risks of mor-
bidity and cause variable subjective impact. Moreover,
no current treatment prolongs life or abrogates the need

for future treatment. Therefore, all treatment decisions
should be patient centered,23 focusing on symptom sever-
ity and bother, patient preferences, and potential treat-
ment effects and morbidity. Providers offer critical
guidance by exploring these key issues, so that patients
do not feel burdened by decision making, but rather sup-
ported toward the goal of tailoring treatment to their
needs. Importantly, causes of LUTS other than BPH must
be evaluated and treated before prostate-specific treat-
ment is initiated. Because many men tolerate mild to
moderate symptoms, and only a minority will experience
rapid symptom progression or morbidity, care must be
taken not to overtreat; many men are best managed with
watchful waiting and lifestyle changes.65

Symptom bother often drives the decision to initiate
therapy. Indices such as the AUA symptom score can be
used to quantify voiding symptom severity and overall
bother. Asking men specifically which symptom is the
most bothersome may be useful in tailoring treatment
goals. For example, an older man with slow urinary flow,
hesitancy, and nocturia is often most bothered by the
latter45; nocturia, however, generally responds poorly to
BPE/BOO-specific medical and surgical therapies, and
may be better addressed by decreasing evening fluid
intake and eradicating pedal edema.46 The specific nature
of the bother also is important: for the man most both-
ered by worry, evaluation and reassurance alone may
provide relief, whereas symptom eradication may be most
important for the man predominantly bothered by inter-
ference with daily activities.

Patient preferences should be elicited regarding the
immediacy and permanence of symptom relief, short- and
long-term costs and morbidity, and ability to comply with
long-term monitoring. As is common in geriatric medi-
cine, decisions must balance individually the probability 
of desired treatment effect with the need to avoid spe-
cific side effects and interactions with comorbid disease.
In frail institutionalized men, catheter removal may 
be the treatment goal, and side effects intolerable in
younger men (such as impotence) may be less problematic.
Impotence following TURP would not be problematic 
for an older man with diabetes-related erectile dys-
function, whereas orthostatic hypotension from alpha-
blockers could result in a devastating fall for a man with
Parkinson’s disease.

Time to treatment effect varies significantly among
interventions (ranging from days with surgery to months
with finasteride), as does duration of symptom relief and
need for repeat or further treatment. Symptom palliation
alone may or may not be an acceptable outcome short of
cure. “Low-cost” medications can result in significant cost
burden if treatment is long term, requires frequent mon-
itoring, or results in side effects. The AHCPR Clinical
Practice Guideline is a useful source for extensive 
materials comparing direct and indirect BPH treatment



outcomes.23 A selective summary of this information
regarding the major forms of treatment is provided in
Table 51.4.

Lifestyle Changes

Behavioral approaches such as bladder retraining and
unhurried voiding without straining to completely empty
the bladder66 can mitigate LUTS and their impact for
some men. Other suggestions are avoidance of diuretic
beverages with caffeine or alcohol and, for nocturia,
decreasing evening fluid intake or possibly adding an
afternoon diuretic for preemptive diuresis in men with a
large shift to more nocturnal excretion of their daily fluid
load.

Watchful Waiting

The natural history of BPH-related LUTS, along with 
the repeated observation of marked symptom response
without specific therapy and to placebo treatment in
trials, established watchful waiting (WW) as sound man-
agement. Men most appropriate for WW are those with
mild to moderate symptoms who are comfortable with
this approach, can be followed reliably, and have no evi-
dence of bladder decompensation (e.g., elevated PVR).
Watchful waiting is not, however, the absence of any
intervention. Patients must be followed at least yearly to
monitor symptoms, renal function, and possibly PVR and
PSA level. They should be counseled to avoid medica-
tions that may precipitate urinary retention (e.g., over-
the-counter “cold” tablets containing alpha-agonists) and
monitored carefully if anticholinergic or calcium channel
blocking drugs are prescribed.

Watchful waiting may not relieve symptoms, but sig-
nificant morbidity is uncommon. In a randomized trial of

WW versus TURP involving 556 men with moderate
symptoms, at 3 years symptom improvement was signifi-
cantly greater after TURP, although still considerable
with WW (mean symptom score decrease, 60% versus
38%).24 Among WW men, 36% crossed over to TURP,
yet the incidence of absolute treatment failures was low
(urinary retention, 2.9%; PVR >350mL, 5.8%; and high
symptom score, 4.3%). TURP decreased symptom bother
and improved activities of daily living significantly more
than WW; there was no difference between treatments,
however, regarding sexual performance, general well-
being, and social activities. Bother from symptoms
improved less in men who were less bothered at baseline,
especially following TURP (as in earlier studies67).

Medical Therapy

Alpha-Adrenergic Blockers

Smooth muscle contraction in BPH adenomas and the
prostatic capsule is mediated by plentiful alpha-1-
adrenergic receptors (primarily alpha-1A subtype).
Alpha-adrenergic blockers may reduce BPH-related
LUTS by decreasing capsule, tissue, and urethral con-
tractility. Most commonly used are alpha-1-selective
agents, such as prazosin (1–2mg twice a day), the longer-
acting terazosin (2–10mg daily), and doxazosin (4–8mg
daily), and the alpha 1A-selective tamulosin (0.4mg
daily). In general, alpha-adrenergic blockers reduce
symptoms by 30% to 40% over placebo in 50% to 70%
of moderately symptomatic men,23,68,69 and result in better
disease-specific functional outcomes than placebo in 
men with moderate to severe symptoms.70 No significant
differences have been identified between the different
agents.69 Time to onset of action for alpha-blockers is 2
to 4 weeks, compared with 3 to 6 months for finasteride.71
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Table 51.4. Probabilities of outcomes from treatment.

Five-year retreatment
Symptom improvement Serious adverse eventsa Retrograde ejaculationb rate

Treatment Median 90% CI Median 90% CI Mean 90% CI Median 90% CI

Placebo 45% 26%–65% 5% 4%–7% 0% — 38% 15%–65%
Watchful 42% 31%–55% — — 0% — — —

waiting (WW)
Alpha-blocker 74% 59%–86% 5% 4%–7% 6% 3.5%–11% 39% 23%–70%
Finasteride 67% 54%–78% 5% N/A N/A — 27% 25%–29%
TUIP 80% 78%–83% 12% 2%–33% 25% 6%–55% 9%d 1%–28%
TURP 88% 75%–96% 15% 5%–31% 73% 30%–97% 10%d 9%–11%
Open prostatectomy 98% 94%–99.8% 21% 7%–43% 77% 46%–95% 2%d 1%–4%

CI, confidence interval; TUIP, transurethral incision of the prostate; TURP, transurethral resection of the prostate; N/A, not available.
a Leading to discontinuation of drug treatment or involving immediate postoperative complications.
b Probability of retrograde ejaculation.
c High estimate based on initial failure rate assumed to be linear up to 5 years. Low estimates, assuming 20% of the initial failure rate over the
subsequent period, are for alpha-blockers (13%; 90% CI, 4%–31%) and for finasteride (10%; 90% CI, 9%–12%).
d Single point estimates and confidence intervals derived from large clinical series out to and past 5 years.
Source: Modified from AHCPR Clinical Practice Guideline.23
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Drug effectiveness appears to be durable, although all
long-term (2–4 years) data come from “open label” trials
(generally uncontrolled with small numbers of patients
self-selected for treatment response).

Side effects of alpha-blockers include asthenia,
headache, dizziness, lightheadedness, and orthostatic
hypotension; withdrawal rates of 10% to 15% have
occurred in published trials and may be higher in prac-
tice.72 The prevalence of dizziness related to terazosin was
19% in one Randomized Clinical Trial (RCT) and was
not related to age (less than 65 years of age compared to
65 or older) or changes in blood pressure.73 Significant
blood pressure drops and orthostatic hypotension are
more likely in persons with elevated blood pressure
(whether treated or not).74 Alpha-1A-selective agents do
not appear to have fewer side effects.69 Retrograde or
delayed ejaculation occurs with tamulosin in 4.5% to
14%.75 Slow titration from minimal starting doses and
nighttime dosing may mitigate first-dose hypotension.
Although alpha-blockers may seem a reasonable and
concise option in men with BPH-related LUTS and
hypertension, alpha-blockers are not recommended as
first-line antihypertensive treatment, especially given the
increased risk for congestive heart failure observed with
doxazosin in men with other cardiac risk factors in the
ALLHAT trial.76

5a-Reductase Inhibitors

Finasteride causes prostate involution by blocking the
5a-reduction of testosterone to dihydrotesterone, the
steroid sustaining prostate growth. Treatment with finas-
teride 5mg daily decreases prostate volume by at least
one-third in 27% of men by 6 months and in 36% at 12
months; symptom reduction of at least 25% occurs in
54% of men by 6 months and in 58% at 1 year.77 Signifi-
cant symptom improvement over placebo did not occur
until 10 months.77 Variability and delay in symptomatic
response may reflect heterogeneity of BPH pathology
present (with largest responses possibly in men with pre-
dominantly glandular rather than stromal tissue) and
variable effects on obstructed voiding physiology.78,79

Combined data from six RCTs80 and the PLESS trial
(Proscar Long-term Efficacy and Safety Study)81 suggest
that IPSS score improvement with finasteride is 55%
greater in men with large prostates (>60 versus <20g) and
that prostate size accounts for 80% of the variability in
outcome. Finasteride is less effective than terazosin in
reducing symptoms82; however, finasteride can reduce the
risk of urinary retention by 57% and need for TURP 
by 55%83 (appropriate trials investigating the effect of
alpha-blockers on such BPH complications have not
been done). Sustained drug effect requires lifetime use
because prostate growth resumes once finasteride is
stopped. Cost-effectiveness studies suggest that, in men

with moderate symptoms, finasteride is less expensive
and provides more Quality Adjusted Life Years (QALYs)
than watchful waiting (for 3 years or less) and TURP (for
14 years or less)80; over longer periods, the high cost of
the drug is problematic.84

Finasteride decreases PSA levels by up to 40% to 60%
after 1 year in approximately one-third of men85; this het-
erogeneity in response may make monitoring for prostate
cancer difficult.86 If PSA does not decline in a compliant
patient on finasteride, he should be evaluated further
with prostate biopsy. Despite maintained or increased
testosterone levels, finasteride causes adverse sexual
effects, including decreased libido (3%), decreased ejac-
ulate volume (3%), and impotence (3%–4%)77; gyneco-
mastia is reported in 0.4% of patients.83 Preliminary
reports suggest that finasteride has little effect on serum
lipids or bone density, although adequate long-term
studies are lacking.84

Phytotherapy

Plant-derived compounds are widely used as over-the-
counter treatment for BPH. In general, studies of these
agents suffer from short-term treatment (typically 4–24
weeks) and lack of standardized preparations, yet recent
meta-analyses suggest these compounds are efficacious.
Best studied is Serenoa repens, from the dwarf palm tree
or saw palmetto. Meta-analyses demonstrate that, com-
pared with placebo, Serenoa repens improves urinary
symptoms (risk ratio, 1.75; 95% CI, 1.21, 2.54), decreases
nocturia (weighted mean difference, -0.76 times a night;
95% CI, -1.22, -0.32), and increases flow rate (weighted
mean difference, 1.93mL/s; 95% CI, 0.72, 3.14mL/s)87,88;
in two studies, improvements were similar to those seen
with finasteride.87,88 In a systematic review, beta-
sitosterols improved urinary symptoms (IPSS reduction
weighted mean difference, -4.9 points; 95% CI, -6.3 to 
-3.5) and flow rate (weighted mean difference, 3.9mL/s;
95% CI, 0.91–6.9mL/s) compared with placebo.89

Cernilton (pollen from the ryegrass Secale cereale)
improves symptoms more than placebo (risk ratio, 2.40;
95% CI, 1.21, 4.75) but does not improve flow rate.90

These agents have few to no reported side effects, but
long-term data are lacking.

Antiandrogens

“Medical castration” and resultant prostate involution
can be induced through luteinizing hormone-releasing
hormone (LHRH) agonists or androgen receptor in-
hibitors.91 Small uncontrolled trials suggest that such
agents may facilitate the removal of indwelling catheters
in frail older men with BOO.91 A controlled trial of
leuprolide demonstrated significant prostate shrinkage
over placebo but no significant differences in symptoms
until week 48.92 Similar to finasteride, these agents



decrease PSA levels and must be continued indefinitely
to maintain prostate reduction. Side effects also include
impotence, weight gain, and hot flashes (LHRH agonists
and cyproterone acetate) and diarrhea and gynecomastia
(flutamide).

Surgery

Transurethral Resection of Prostate (TURP)

Transurethral resection remains the standard against
which other BPH treatments are compared because it has
the highest rate of symptom improvement, generally 80%
to 88%.23 Despite the advent of alternative surgical treat-
ments for BPH, many urologists continue to employ only
TURP: the 1999 Gallup survey of urologists found that
only 22% perform laser prostatectomy, 17% microwave
thermotherapy, and 7% transurethral needle ablation.93

The absolute indications for TURP are severe lower
urinary tract obstruction, acute urinary retention, recur-
rent urinary infections, hydronephrosis, recurrent hema-
turia, and renal impairment (causes other than BOO
excluded).94 These indications account for nearly one-
third of all surgeries; the rate is higher in studies in men
over age 80 (48%–61%),95,96 although causes for reten-
tion other than BOO were not excluded. Several studies
suggest that men with urodynamically confirmed BOO
have better symptomatic outcomes.64,97

The efficacy of TURP must be interpreted in light of
several considerations. First, quality of life following
TURP may be improved only in those with the most
severe symptoms.67 Second, improvement may not be
durable: in one trial success rates declined from 87% at
3 months to 75% at 7 years among survivors.98 Third,
success rates tend to be lower in the elderly (less than
80%96), often with a concomitant increase in associated
morbidity (up to 71%).94 Fourth, studies of TURP cost-
effectiveness in the United States are complicated by
marked geographic variability for charges and length of
stay.99 Fifth, although treatment options have expanded
widely, there are few trials comparing these to TURP, and
no long-term data. Finally, although a subset of men with
BOO present initially with retention, bladder decom-
pensation, and renal insufficiency, suggesting that earlier
surgery might prevent such outcomes, the time course of
decompensation and the true proportion of patients at
risk are unknown. These concerns regarding selection for,
outcome from, and alternatives to TURP have refocused
attention on the indications for surgery in BPH and have
fueled the controversy.6,64,100

Sexual dysfunction following TURP is a concern for
many men. Around 74% of men develop retrograde ejac-
ulation after TURP,23 which is of concern only if concep-
tion is desired. A small but significant proportion of men
lose potency after TURP; estimates range as high as 40%,

yet the actual rate is closer to 14%, with higher rates in
older men.23,101,102 Urinary incontinence occurs in approx-
imately 5%.23

The major complications of TURP are bleeding requir-
ing transfusion, failure to void, and infection; rarer is
“TURP syndrome,” severe hyponatremia due to systemic
absorption of hypotonic bladder irrigation fluid used
intraoperatively. Several studies suggest that compared
to younger individuals men over age 80 have higher 
perioperative mortality (2%–3% versus <0.5%) and 
morbidity (up to 70% versus 18%–30% for major 
complications)96,103,104; these comparisons, however, do not
adjust for increased comorbidity in the oldest men.
Indeed, in selected robust older men, TURP can be done
as an outpatient procedure.105 In frail patients with small
prostates, general or spinal anesthesia can be avoided 
and TURP performed with sedation and local prostate
anesthesia.106

Open Prostatectomy

Larger prostates require longer transurethral resec-
tion times, with an increased risk of TURP syndrome 
and analgesia complications. Open prostatectomy by 
an abdominal or perineal approach generally is recom-
mended for men with marked prostatic hypertrophy 
(>60g). In practice, however, open procedures account
for 5% or less of prostatectomies, because many surgeons
prefer to perform an “incomplete”TURP rather than risk
the greater morbidity of open surgery.100 Retrospective
studies suggest that TURP has higher reoperation rate
and late mortality compared with open surgery,107,108 but
these did not adequately control for increased age and
comorbidity in TURP patients109 or the secular trend of
lower TURP mortality in older men.110 Unfortunately, a
randomized trial under way to address this issue excludes
patients with an indwelling catheter, that is, up to 40% of
elderly men who undergo prostatectomy.95,96,104

Prostate Incision

If the prostate is small (<30g), prostatotomy or
transurethral incision of the prostate (TUIP) may
provide similar efficacy to TURP with a technically
simpler procedure, shorter operation times, and the
potential for using local anesthesia.111 Randomized
studies demonstrate similar symptomatic success rates
for TUIP compared with TURP at 1 year; in a select case
series with a 2-year mean follow-up, only 8% of patients
required later TURP.112 Additional advantages of TUIP
include lower rates of bleeding complications and 
postoperative retrograde ejaculation. For the higher-risk
older man with BOO and a small prostate for whom 
noninvasive management has failed or is not optimal,
TUIP may be a safe and effective alternative to TURP,
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especially in the hands of a surgeon familiar with the
technique.

Laser Prostatectomy

Several different laser systems currently are used to cause
prostate vaporization or coagulation necrosis. Random-
ized trials indicate that at 6 to 7.5 months TURP is supe-
rior to noncontact laser for symptom improvement,
flow rate, and quality of life, but outcomes equalize at 
1 year.113–115 TURP required longer hospital stay, more
transfusions, and resulted in more urethral strictures,
while laser therapy had longer catheterization and more
infectious complications (including methicillin-resistant
Staphylococcus aureus, MRSA116). The longest study has
followed men for only 2 years.117 Different laser proce-
dures yield results of variable consistency and success.118

Side effects also vary by method, but include impotence,
retrograde ejaculation, increased urgency and frequency
for several weeks, incontinence, and bladder neck stric-
ture. Patients may require catheter drainage for several
weeks until tissue sloughing is complete. Unlike TURP,
laser procedures do not allow tissue examination for
occult prostate cancer.

Microwave Hyperthermia

Controlled trials of transurethral microwave ther-
motherapy (TUMT) have shown variable results re-
garding symptom improvement, ranging from moderate
to no difference from sham,119,120 and only a modest im-
provement in peak flow rate (2–4mL/s).119 One-third of
patients in a 3-year nonrandomized trial required further
therapy for their symptoms.121 Compared with terazosin,
TUMT provided less symptom relief at 2 weeks, but was
better at 6 months (at least 50% decrease in symptoms;
TUMT, 78% versus terazosin, 33%).122 There are no long-
term treatment data.

Other Approaches

One randomized trial found transurethral needle abla-
tion (TUNA) was less efficacious than TURP at 1 year
for improving symptoms (decrease in IPSS, 13.6 versus 16
points), although TUNA resulted in no retrograde ejacu-
lation and less bleeding (32% versus 100%).123 Small,
nonrandomized trials indicate that wire urethral stents,
placed in the prostatic urethra under endoscopic or
radiologic guidance, may restore spontaneous voiding in
frail men with acute or chronic retention who are not sur-
gical candidates or for whom indwelling catheters are
undesirable. Stents consisting of a wire spiral have been 
complicated by encrustation, migration of the device,
infection, urinary incontinence, and retention. Stents
become covered by epithelium in 6 to 8 months, and have
fewer infections, but are associated with a high rate of
urgency and urge incontinence for up to 2 months.

Summary

BPH is nearly universal among older men, and the asso-
ciated morbidity from related prostate enlargement,
bladder outlet obstruction, and LUTS has a substantial
impact on quality of life. The prevalence of BPH ensures
a continuing need for geriatricians to be informed regard-
ing issues in evaluation and treatment, while the estab-
lished role of nonoperative therapy and the recognition
of the importance of patient preferences have opened the
way for expanded primary care involvement in manage-
ment. Basic questions regarding the etiology of BPH and
LUTS, the role of BOO in predicting treatment outcome,
and the measurement of patient-weighted outcomes for
invasive and noninvasive treatments await further study.
In the interim, geriatricians can significantly help their
male patients by understanding the large number of
factors that can mimic prostate disease in older men;
appreciating the often indolent natural history of BPH
and related LUTS; understanding the clinical utility of
current evaluation methods; and especially by assisting
them in weighing risks and benefits of established and
evolving therapies together with their own personal 
concerns and needs.
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approximately the fourth decade, and then declines by
about 10% per decade.18,19 The reduction in RBF is not
entirely due to loss of renal mass, as xenon-washout
studies demonstrate a progressive reduction in blood
flow per unit kidney mass with advancing age.19 The
decrease in RBF is most profound in the renal cortex;
redistribution of flow from cortex to medulla may explain
the slight increase in filtration fraction seen in the
elderly.18,19

Studies in laboratory rats, whose age-related renal
changes resemble an accelerated version of those in
humans, suggest that another functional abnormality 
in aging is an increase in the glomerular basement 
membrane (GBM) permeability, leading to an increase 
in urinary excretion of protein, including both albumin
and higher molecular weight proteins.20 Studies in aging
humans demonstrate decreased sulfation of the GBM
glycosaminoglycans,21 which would be expected to render
the GBM more permeable to macromolecules. Age-
related changes in proteinuria in humans have not been
extensively studied, but the incidence of microalbu-
minuria and proteinuria in the elderly may be slightly 
elevated.22–24

Renal mass increases from about 50 g at birth to 
more than 400 g during the fourth decade, after which 
it declines to less than 300 g by the ninth decade. The
reduced kidney weight correlates well with the reduction
in body surface area.25–27 Loss of renal mass is pri-
marily cortical, with relative sparing of the medulla.27,28

Glomerular number decreases, but studies differ on the
size of the remaining glomeruli.26,29,30 Glomerular shape
changes as well,29 with the spherical glomerulus in 
the fetal kidney developing lobular indentations as it
matures. With aging, lobulation tends to diminish, and the
length of the glomerular tuft perimeter decreases relative
to total area. The GBM undergoes progressive folding
and then thickening.31,32 This stage is accompanied by
glomerular simplification, with the formation of free
anastomoses between a reduced number of glomerular

The biologic price of aging includes progressive struc-
tural and functional deterioration of the kidney, and the
changes in renal function during normal aging are among
the most dramatic of any organ system. This chapter con-
siders the functional and structural changes that occur
with normal aging; more detailed reviews may be found
in several recent publications.1–6

Age-Related Changes in Renal
Function and Structure

The glomerular filtration rate (GFR) is low at birth,
approaches adult levels by the end of the second year 
of life, and is maintained at approximately 140mL/min/
1.73m2 until the fourth decade. Thereafter, GFR declines
by about 8mL/min/1.73m2 per decade.7,8 Acceleration of
age-related loss of renal function has been noted in 
the setting of systemic hypertension,9,10 lead exposure,11

smoking,12–14 and possibly male gender.15 Although clini-
cally important in many elderly patients, it should be
noted that there is wide variability among individuals in
the age-related fall in GFR9,16 The age-related reduction
in creatinine clearance is accompanied by a reduction 
in the daily urinary creatinine excretion, due to reduced
muscle mass.8 Accordingly, the relationship between
serum creatinine (SCr) and creatinine clearance changes.
The net effect is near-constancy of SCr while true GFR
(and creatinine clearance) decline, and consequently,
substantial reductions of GFR despite a relatively normal
SCr level. The creatinine clearance in adult males may be
estimated from the SCr with the following formula:

and, in females, by multiplying this value by 0.85.17

Similar changes in renal blood flow (RBF) occur, so
that RBF is well maintained at about 600mL/min until

Creatinine clearance
140 age weight in kg SCr= -( )( ) ¥( )72
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capillary loops. Frequently, dilatation of the afferent 
arteriole near the hilum is seen at this stage. Eventually,
the folded and thickened GBM condenses into hyaline
material with glomerular tuft collapse. Degeneration of
cortical glomeruli results in atrophy of both afferent and
efferent arterioles, with global sclerosis. In the jux-
tamedullary glomeruli, glomerular tuft sclerosis is accom-
panied by the formation of direct channels between the
afferent and efferent arterioles, resulting in aglomerular
arterioles.32,33 These aglomerular arterioles, which pre-
sumably contribute to maintenance of medullary blood
flow, are rarely seen in kidneys from healthy young
persons; their frequency increases both in aging kidneys
and in the presence of intrinsic renal disease.33

The incidence of glomerular sclerosis increases with
advancing age. Sclerotic glomeruli comprise fewer than
5% of the total under the age of 40; thereafter, the inci-
dence increases so that sclerosis involves as much as 30%
of the glomerular population by the eighth decade.33–35

Thus, both diminished glomerular lobulation and sclero-
sis of glomeruli tend to reduce the surface area available
for filtration, and therefore contribute to the observed
age-related decline in GFP.29 In addition, age-related
changes in cardiovascular hemodynamics, such as
reduced cardiac output36 and systemic hypertension,9,10

are likely to play a role in the reduced perfusion and 
filtration of aging.

Age-Related Alterations in Fluid and
Electrolyte Homeostasis

Advancing age is not characterized by any specific
changes in serum electrolyte or acid–base parameters in
healthy subjects. A comprehensive study of serum elec-
trolytes, enzymes, and other parameters in 327 healthy
individuals ranging in age from 60 to over 100 years 
found that healthy aging subjects exhibit no change in
serum sodium, potassium, chloride, or CO2 levels; pH
decreases only slightly. Values for blood urea nitrogen
(BUN) increase significantly, while serum creatinine does
not change.23 However, the situation changes markedly
when hospitalized or ill elderly subjects are considered.
Such patients frequently exhibit elevated values for BUN
and creatinine (which correlate with the degree of
glomerular sclerosis),37 while alterations in sodium and
potassium levels are more prominent, as discussed next.
These observations indicate ability of the aging kidney to
maintain normal electrolyte homeostasis under steady-
state conditions. However, the aging kidney demon-
strates impaired ability to respond to perturbations of
fluid and electrolyte balance, and therefore a number of
these complications are frequently encountered in the
presence of intercurrent illness. In concert with the loss of
functioning glomeruli, evidence of tubular dysfunction is

found as well, with deterioration of several proximal
tubular functions including maximum excretion of para-
aminohippurate38 and diodrast7 and maximal absorption
of glucose.39 These changes are proportional to changes in
GFR, suggesting a constancy of the relationship between
GFR and tubular function.2 However, studies in experi-
mental animals also indicate fewer energy-producing
mitochondria,40 lower enzyme concentrations,40,41 lower
concentrations of total or sodium–potassium-activated
adenosine triphosphatase (ATPase),42 decreased sodium
extrusion and oxygen consumption,43 and decreased
brush border sodium–hydrogen exchange and sodium-
dependent phosphate transport44 in old versus younger
kidneys. The most prominent abnormalities are found in
renal handling of sodium and water, which probably
relate to changes in innate tubular transport capacity, as
well as to increasingly well-recognized alterations in renal
responsiveness to hormonal stimuli.

Disorders of Sodium Balance

In the absence of acquired renal disease, the aging kidney
is able to appropriately adjust sodium handling in 
the face of extracellular sodium deficiency or excess;
however, the response time is impaired, and management
of these disorders is accordingly complicated.45–48 The
renal response to dietary sodium deprivation in the
elderly is blunted. When challenged with an acute reduc-
tion in sodium intake (from 100mEq/day to 10mEq/day),
elderly subjects are able to conserve sodium and achieve
sodium balance, but at a slower rate than in younger sub-
jects. An acute study of dietary sodium restriction found
that the half-time for reduction in urinary sodium after
salt restriction was 17.6h in young persons but was 
prolonged to 30.9h in older subjects.45 In a more chronic
state of sodium deprivation, administration of a 50mEq/
day sodium diet led to urinary sodium conservation and
achievement of sodium balance after 5 days in younger
subjects, whereas elderly patients did not return to
sodium balance after 9 days despite a weight loss of 
1.4kg.46 Studies in the segmental handling of sodium in
elderly patients suggest that sodium handling is fairly
normal in the proximal tubule, but that the capacity to
reabsorb sodium in the ascending limb of the loop of
Henle is markedly impaired.47 The reduced loop capacity
to reabsorb sodium has two important consequences: the
amount of sodium delivered to the more distal segments
increases, and the capacity to concentrate the medullary
interstitium is reduced, therefore also contributing to
inability to concentrate the urine.

Age-related abnormalities in several hormonal systems
controlling sodium excretion are likely to play a role in
this impaired ability to conserve sodium (Table 52.1).
Plasma renin levels and blood and urinary aldosterone
levels are significantly reduced in the elderly population,



and responses to appropriate stimuli such as sodium
restriction are blunted.48,49 In addition, the tubular re-
sponse to administration of aldosterone is reduced.48

The mechanisms for suppression of the renin-angiotensin
system are not yet well defined. Hall and coworkers have
postulated that these age-related changes result from the
loss of nephrons; compensatory hyperfiltration in the
remaining nephrons leads to increased sodium chloride
delivery to the macula densa, with suppression of renin
synthesis and release, and therefore reduced formation of
angiotensin II and aldosterone.50 Studies in aging animals
indicate that both renal renin synthesis and renin release
in response to volume stimuli are reduced, and that both
contribute to the observed fall in plasma renin concentra-
tion with aging.51

Other mechanisms, although not well studied, could
play a role. Theoretically, the observed decrease in insulin
secretion with aging52 could contribute, as insulin is 
antinatriuretic. In addition, the natriuretic response to
head-out water immersion (a physiologic technique used
to study redistribution of extracellular fluid) is enhanced
in elderly subjects, possibly relating to the greater mean
arterial pressure increments.53 Whatever the mechanisms,
the impaired response to sodium deprivation (or relative
“salt-wasting”) renders the elderly patient more suscep-
tible to developing a cumulative sodium deficit and its
attendant systemic complications.

Similarly, the renal response to a sodium load is slug-
gish in elderly patients.53,54 In a careful study of renal
responses to an acute isotonic sodium load, the amount
of sodium excreted acutely did not differ in older indi-
viduals. However, these individuals had higher baseline
blood pressures, leading to the suggestion that the higher
blood pressures in old versus young subjects serves to
counteract this potential intrarenal defect.55 Natriuresis is
impaired by both the reduced GFR, leading to a reduced
delivery of sodium to the nephron, and by abnormalities
in tubular handling of sodium. Studies in aging animals
indicate both a greater fall in renal perfusion56,57 and fil-
tration57 with angiotensin II administration, as well as
impaired natriuresis and augmented kaliuresis with this
maneuver.57 Similarly, animal studies indicate impaired
natriuretic responses to increased perfusion pressure,
mediated in part by the renal nerves.58

Other vasoactive mediators appear to be involved, as
well. Plasma levels of norepinephrine increase with
age,59,60 and therefore changes in sympathetic tone could
contribute to a tendency to conserve sodium. Both clini-
cal61–63 and experimental64 studies indicate that plasma
levels of atrial natriuretic peptide (ANP) increase with
age. Some investigators have found no differences in
natriuretic responses to ANP infusion between young
and elderly normal subjects,65 but changes in fractional
excretion of sodium were not measured, and the data
indicate the possibility of a lesser augmentation of the
fractional excretion of sodium in the older subjects. Most
studies have noted similar natriuretic responses to ANP
infusion in younger and older subjects,65–67 but the equiv-
alent responses occur only with much higher increments
in plasma ANP levels in older subjects,66 or the effects in
older subjects are more transient than in younger sub-
jects.67 Other studies have found diminished responses in
the elderly.68 Although indirect, these data are consistent
with an altered ANP–sodium dose responsiveness in the
older kidney. It has been postulated that several mecha-
nisms underlie the age-related increase in plasma ANP
levels: that elevated ANP is secondary to enhanced sen-
sitivity of the atrial afferent system for ANP release, and
also that end-organ resistance to ANP actions induces
feedback stimulation of ANP release in the elderly.

Less well studied is another vasodilator, kallikrein; it
has been reported that there is a negative correlation
between age and urinary kallikrein excretion,69 and that
serum kininogen levels decrease with advancing age.70

Moreover, urinary dopamine excretion declines with
advancing age in humans.71,72 Studies in aging rats have
indicated that these changes may be due to a reduction
in DA1 receptor number and subsequent G-protein acti-
vation,73 and that the diminished natriuretic response to
dopamine in aging rats is due to an impaired D1-like
receptor signaling pathway.74 However, the natriuretic
response to infusion of dopamine may be preserved in
the elderly.75 Together, altered levels of, or responsiveness
to, various natriuretic stimuli most likely contribute to
impaired sodium excretion in the elderly (see Table 52.1).
Clinical aspects and therapy are discussed next.

Disorders of Water Balance

Renal concentrating and diluting abilities are also
impaired in the aging kidney.76,77 In response to water
deprivation, studies in healthy elderly patients indicate
that the maximal decrease in urine volume and increase
in urine osmolality are both significantly diminished as
compared to responses in younger subjects and are not
completely explained by the reduced GFR in the
elderly.78

The mechanisms that underlie the impaired concen-
trating capacity have been extensively explored. The
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Table 52.1. Age-related changes in sodium-modulating factors.

Reduced functioning nephron number
Decreased renin-angiotensin-aldosterone formation and effect
Decreased insulin secretion
Increased atrial natriuretic peptide levels with relatively reduced

effect
Increased plasma norepinephrine levels
Decreased renal dopamine
Decreased kallikrein-kinin activity
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reduced number of functioning nephrons may contribute
to an obligatory solute diuresis in the remaining intact
nephrons, as occurs with chronic renal failure. In addi-
tion, the effect of age on the renal response to exogenous
antidiuretic hormone (ADH) has been studied. Although
age-related differences in response to submaximal ADH
infusions were not found, such a defect in concentrating
ability was found when higher doses of ADH were
infused.79 One explanation for these differences may
relate to the relative sparing of medullary blood flow in
the aging kidney; this might contribute to a “washout” of
the medullary osmotic gradient necessary for urine con-
centration by the countercurrent multiplier system.

In addition to altered responsiveness to exogenous
ADH, the release of endogenous ADH in response to
appropriate stimuli is abnormal in elderly subjects. In
some cases, there is a diminution in thirst perception to
water deprivation80–83 or saline infusion,84 so that stimuli
such as volume depletion or hyperosmolality are less
effective. Some studies have challenged this finding, in
adults just over the age of 70.85 Morphologic studies indi-
cate no evidence of age-related degenerative changes in
the supraoptic and paraventricular nuclei, the sites of
ADH production.86 The increase in plasma ADH levels
after infusion of hypertonic saline (an osmolar stimulus)
is greater in elderly than in younger subjects, indicating
enhanced osmoreceptor sensitivity in the elderly.87 In
contrast to the response to an osmolar stimulus, however,
the ADH response to volume–pressure stimuli (assump-
tion of upright posture after overnight dehydration) is
markedly impaired in some elderly subjects,88 as is the fall
in plasma ADH after drinking water.82 A portion of the
afferent limb of the reflex arc involved in this response is
the vasomotor center. In elderly subjects, plasma norepi-
nephrine levels were comparable in those who did 
and who did not respond appropriately to the 
pressure–volume stimulus, suggesting that the defect in
the afferent limb must exist between the vasomotor
center and the hypothalamic area controlling ADH
release. This reflex arc is inhibitory to ADH secretion,
and a defect in this area would result in a lesser damp-
ening of osmotically stimulated ADH release. These
studies suggest that baroreflex input at the hypothalamic
level during aging modulates osmotically mediated ADH
release, and thus may alter water balance.

Plasma ADH levels under basal conditions do not
change with advancing age,60,87,89 nor are there any dif-
ferences in ADH pharmacokinetics following ADH
administration after adaptation to high or low sodium
diets between young and elderly subjects.90 However,
these studies found secondary increases in ADH that
were enhanced in magnitude during low sodium intake
and absent in elderly subjects. Taken together, these
studies indicate that ADH is present in the elderly, and
that provocative stimuli can both accentuate its release

and reduce its suppressibility; the mechanisms underly-
ing these observations, as well as the consequences of
attenuation of secondary ADH release, remain incom-
pletely defined.

Similarly, the aging kidney demonstrates a modest
inability to dilute urine appropriately, as determined 
by the maximal excretion of free water after water
loading.91,92 This change is most likely due to the reduced
GFR and renal perfusion, as well as to functional impair-
ment in the diluting segment of the nephron.48,91 Recent
studies in aging animals indicate that age-related polyuria
is associated with downregulation of the aquaporin-2 and
-3 receptors in the medullary collecting duct.93

Hyponatremia

Serum sodium levels are generally within the normal
range in healthy elderly individuals,23 but the defective
sodium and water homeostatic mechanisms render 
this population markedly susceptible to perturbations.
Hyponatremia is the most common electrolyte disorder
in the elderly, occurring in as many as one-quarter of all
hospitalized or institutionalized elderly patients.46,94,95 In
a survey of hospitalized elderly patients, 3.6% had serum
sodium values below 130mmol/L, even in the absence of
drugs known to affect serum sodium.96 Numerous mech-
anisms contribute to the susceptibility to hyponatremia
and may generally be deduced after clinical evaluation.
The most common underlying mechanisms of geriatric
hyponatremia are (1) decreased ability to excrete water;
(2) water intoxication in the setting of diuretic therapy;
and (3) oversecretion of ADH.

As in patients of any age, evaluation of the hypona-
tremic patient begins with confirmation of true hypona-
tremia, a hypoosmolar state.77,97 Pseudohyponatremia
may be found in the setting of marked hyperglycemia,
hyperlipidemia, and hyperproteinemia. Measurement of
plasma osmolality confirms this diagnosis, as plasma
osmolality is normal in pseudohyponatremia but reduced
in true hyponatremic states. Most clinical laboratories
now use specific sodium electrodes, eliminating this form
of false positive. Further evaluation requires estimation
of extracellular fluid volume status, by physical examina-
tion and measurement of urinary sodium concentra-
tion. Hyponatremia may be associated with extracellular
volume depletion (due to renal or extrarenal losses); with
extracellular volume excess (due to cardiac failure,
nephrotic syndrome, cirrhosis, or renal failure); or with
normal to slightly increased extracellular volume excess
in the absence of edema (endocrine disorders, drugs, and
excess ADH secretion).

Elderly patients may suffer from any of these 
disorders, and in fact carry a disproportionate burden of
illness associated with extracellular fluid volume deficit
and excess.97 Extracellular volume depletion is quite



common, particularly after administration of diuretics;
in one series of 77 elderly patients, diuretic therapy
accounted for two-thirds of all cases of hyponatremia.98

In a survey of 631 hospitalized elderly patients, 11.8% 
of subjects on thiazides were hyponatremic, with the 
percentage being higher in elderly women.96 Several 
age-related abnormalities are likely to contribute to this
increased susceptibility: volume depletion, potassium
depletion, and inhibition of urinary dilution. As com-
pared to younger subjects, elderly patients challenged
with a thiazide diuretic exhibit greater impairment of
minimum urine osmolality and clearance of free water,
possibly associated with lower prostaglandin produc-
tion.92 Diuretic-induced hyponatremia occurs almost
exclusively with thiazide diuretics, which interfere with
urinary diluting but not concentrating ability and there-
fore may engender greater defects in free water excre-
tion, particularly in the presence of ADH. Clinically
significant hyponatremia tends to occur as early as the
first few days of diuretic administration, and the fre-
quency of life-threatening hyponatremia is increased in
the elderly population.99–101 It should also be noted that
thiazide diuretics and nonsteroidal anti-inflammatory
drugs may have an additive effect in causing hypona-
tremia in the elderly.92 Therapy consists of discontinua-
tion of the drug(s) and restriction of water intake. In 
the setting of severe central nervous system symptom-
atology, administration of intravenous hypertonic saline
is warranted.

Hypervolemic hyponatremia is also common in the
elderly, with congestive heart failure being the most
common etiology of this disorder. The reduction in renal
perfusion, and thus GFR, that accompanies congestive
heart failure at any age may be more destructive in the
elderly, in whom values for GFR are only half those of
younger persons when cardiac function is optimal. Con-
gestive heart failure may be accompanied by increased
plasma ADH levels, particularly in elderly patients.102

Therapy consists of water restriction, and treatment of
congestive heart failure with loop diuretics (rather than
thiazides) and other usual modalities.

Relatively isovolemic hyponatremia is also prominent
in the elderly, who may exhibit elevations in plasma ADH
levels in the absence of recognizable stimuli for ADH
secretion.103 The elderly seem to be particularly suscepti-
ble to hyponatremia in the setting of the syndrome 
of inappropriate ADH resulting from pulmonary dis-
ease, central nervous system disorders, paraneoplastic
syndromes, pain, narcotics, and drugs that cause the 
syndrome. The presence of excessive levels of ADH,
together with impaired ability to excrete free water,
render the elderly particularly susceptible to hypona-
tremia in numerous clinical settings, and particularly in
the postoperative setting in the presence of narcotic
administration and large amounts of intravenous hypo-

tonic fluids. In one large series of elderly patients, exces-
sive administration of hypotonic intravenous fluids was
responsible for 14% of the cases of hyponatremia.98 More
recently, the incidence of hyponatremia due to antide-
pressant medication has been increasingly realized,104,105

as has the higher incidence of idiopathic hyponatremia in
the elderly.106,107

Hypernatremia

Hypernatremia is also particularly prominent in the
elderly.108 The major defense against hypernatremia is
thirst, and so the populations at highest risk for hyper-
natremia are those with impaired access to water. A
group at particularly high risk are institutionalized older
patients with cognitive impairment, who manifest failure
to recognize thirst or physical inability to obtain fluids.
Additional evidence, although not entirely unequivocal,
suggests that hypodipsia, or failure to recognize thirst
despite substantial elevations in serum osmolality, may be
more common in elderly patients.81,84,109 Cerebrovascular
disease may also inhibit thirst, as well limiting physical
ability to gain access to fluids. These problems, together
with the inability of the aging kidney to maximally con-
serve water, render elderly patients at higher risk for the
development of hypernatremia.

Hypernatremia may result from loss of sodium and
water with predominant water loss and low total body
sodium (renal and extrarenal losses); water losses with
normal total body sodium (from nephrogenic and central
diabetes insipidus, or inadequate water intake in the 
presence of normal water losses); and sodium addition
with increased total body sodium (endocrine disorders,
intravenous or oral sodium administration). Clinical eval-
uation and measurement of urinary sodium will usually
disclose the cause. Therapy consists of administration of
hypotonic saline in the setting of low total body sodium;
water in the setting of normal total body sodium; and
diuretics and water replacement in the setting of high
total body sodium.

Alterations in Potassium Balance

Plasma potassium concentrations in the elderly remain
within the normal range in the absence of abnormal
stresses.23 However, significant abnormalities in cellular
and total body potassium occur with advancing age.
Erythrocyte potassium concentration (a reflection of
general intracellular potassium content) is decreased, and
both total body potassium and total exchangeable body
potassium are reduced by about 20% as compared to
younger subjects.46,110–112 Several mechanisms for this
reduction in total body potassium concentration have
been proposed, including decreased muscle mass,
alterations of cell membrane characteristics, nutritional
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deficiencies, and inability of the kidney to conserve potas-
sium.46 Renal potassium excretion has been noted to be
reduced in elderly subjects, but when corrected for the
reduction in GFR, the fractional excretion of potassium
may be higher than in younger subjects.46

Hypokalemia

Hypokalemia is the most prominent potassium abnor-
mality in the elderly population, and in one series was
found in 11% of elderly patients visiting an emergency
room, regardless of the reason for the visit.111 The most
prominent etiology of hypokalemia in the elderly popu-
lation is probably diuretic therapy; aging patients appear
to be more susceptible to the hypokalemic effects of
these drugs.98

Hyperkalemia

Hyperkalemia is relatively uncommon in elderly pa-
tients in the absence of renal disease or administration of
potassium-sparing diuretics, despite evidence in aging ex-
perimental animals of impaired ability to excrete a potas-
sium load.113 The reduction in total body potassium stores
may serve to offset the reduced GFR, thus protecting
against significant hyperkalemia. However, the reduced
activity of the renin-angiotensin-aldosterone system 
in the elderly, and the predisposition to the syndrome 
of hyporeninemic hypoaldosteronism (type IV renal
tubular acidosis) may serve to limit potassium excretion,
thus enhancing the risk of hyperkalemia in the presence
of excessive potassium loads or drugs that predispose 
to hyperkalemia.114,115 Elderly patients are less able to
mount a sufficient aldosterone defense when faced with
hyperkalemia.116 In fact, hyperkalemia is more prominent
in elderly subjects than in younger individuals when
administered potassium supplements and other drugs
known to increase serum potassium levels, including 
nonsteroidal anti-inflammatory drugs and trimethoprim-
sulfamethoxasole.117–119 Furthermore, the increasing use
of angiotensin-converting enzyme inhibitors and spirono-
lactone for treatment of congestive heart failure is likely
to induce further hyperkalemia in elderly patients, in the
setting of age-related reductions in renal function.

Disorders of Acid–Base Balance

Abnormalities in both pulmonary and renal acid–base
mechanisms may contribute to disorders in elderly
patients. Despite evidence for substantial deterioration in
lung and kidney function with advancing age, acid–base
balance is remarkably well maintained in the elderly, who
are generally able to maintain normal values for serum
pH, pCO2, and bicarbonate concentrations.23,119–122 There

is a modest, significant decrease in bicarbonate levels
(within the normal range) in the healthy elderly.123

Although these systems adequately dispose of the normal
daily acid load, studies of ammonium loading in elderly
patients indicate a reduced ability to excrete an acute
exogenous acid load. However, when corrected for the
reduced values for GFR, the response of elderly subjects
is similar to that in younger subjects, indicating that
nephron loss rather than tubular dysfunction probably
accounts for this difference.122,124 More chronic acid load-
ing, however, may be associated with delayed restoration
of normal serum pH and bicarbonate concentrations,125

and the response to alkali loading may also be delayed 
in elderly subjects.126 It seems possible that the numerous
etiologies of acidosis and alkalosis (particularly those
resulting from drugs) might result in more frequent,
profound, and long-lasting acid–base disorders in this
population.120,121 Although relatively few data are avail-
able addressing the clinical outcomes of various acid–
base disorders in the elderly population, a recent study
found that administration of potassium bicarbonate to
postmenopausal women resulted in positive calcium 
and phosphate balance, decreased bone resorption, and
increased bone formation.127

Calcium/Phosphorus/Magnesium
Disorders in Aging

Serum levels of total calcium, ionized calcium, phospho-
rus, magnesium, and parathyroid hormone (PTH) gener-
ally remain within the normal range in the elderly,23

although some studies have found significant decreases
in serum calcium, phosphorus, and vitamin D, and
increases in PTH (with values remaining in the normal
range), with advancing age.128 In aging women, there is a
sequence of an increase in serum calcium, followed by an
increase in calcitriol and PTH.129 However, calcium
metabolism is substantially impaired with aging, due to
age-related decreases in intestinal calcium absorp-
tion,130,131 decreased renal 1a-hydroxylase activity and
decreased 1,25(OH)2D3 activity,132–136 and decreased
intestinal adaptation to dietary calcium restriction.137 A
decrease in vitamin D levels is frequently seen in elderly
patients who are in poor health;138,139 contributing factors
may include lack of exposure to sunlight, dietary defi-
ciency, and impaired conversion to 1,25(OH)2D3. Other
factors, including age-related changes in growth hormone
and insulin-like growth factor 1,140 have also been sug-
gested to influence vitamin D levels in the elderly.128

However, renal tubular absorption of calcium does not
seem to be affected in aging,129,137 perhaps contributing to
the observed constancy of serum calcium levels.

Phosphorus metabolism also changes with aging. The
elderly exhibit decreased renal tubular reabsorption of



phosphate,141 and in experimental animals, decreased
intestinal phosphate absorption,130 and impaired renal
tubular adaptation to dietary phosphate restric-
tion.130,142,143 However, as with calcium, these defects do
not appear to substantially influence serum levels.

Serum magnesium levels do not change with advanc-
ing age.23 Erythrocyte magnesium content has been
shown to increase in elderly women, possibly due to
decreased estrogen effect,144 but no clinical consequences
have been identified.

Renal Disease in the Elderly

By itself, age-related loss of functioning nephrons poses
little threat to well-being, because even 50% of the
normal GFR is ample for sustaining renal excretory 
function. However, the gradual loss of renal function that
accompanies normal aging may be greatly accelerated
when surgical loss of renal mass or acquired intrinsic
renal disease is superimposed on this process.

The incidence of primary renal disease in the elderly is
not significantly different from that in young adults,1,145–147

although the preponderance of specific forms of glomeru-
lar injury varies in different age groups. Several large
series of biopsies in elderly patients have indicated the
relative incidence of the major forms of glomerular
injury. Data from a survey of 12 published series from
1980 through 1993, representing patients with nephrotic
syndrome, were recently tabulated by Cameron,148 and
are summarized in Table 52.2. For comparison, results of
a large series of patients undergoing biopsy for various
reasons, stratified by age, are depicted in Table 52.3.149

Although differences in reporting classification make
exact comparisons difficult, several general trends are
apparent from the published studies. In each of these
series, approximately two-thirds of the patients were
found to have primary glomerular disease, with the
remainder exhibiting glomerular disease secondary to
systemic disease, or primary tubulointerstitial diseases.
Of the primary glomerular diseases, membranous
glomerulonephritis was the most frequent etiology,

followed in varying degrees by proliferative or rapidly
progressive glomerulonephritis, and focal glomerular
sclerosis. Of note, most of these series found a substantial
proportion of minimal change disease. Although most
frequently considered to be a disease of children, in
whom it comprises the vast majority of glomerular dis-
orders, this glomerular disease may be found in any age
group, including the elderly. Other primary glomerular
diseases were found relatively infrequently. Thus, the
available data indicated that membranous glomeru-
lonephritis is the most common etiology of nephrotic 
syndrome in the elderly, whereas rapidly progressive
glomerulonephritis is the most common cause of an acute
nephritic syndrome in the elderly population.

Although the incidence of primary glomerular diseases
is not particularly enhanced in elderly patients, the inci-
dence of renal disease secondary to systemic illness such as
atherosclerosis, hypertension, cardiac failure, diabetes,
and malignancy clearly increases with advancing age.145

The etiologies of glomerular diseases secondary to sys-
temic disease are also depicted in Table 52.3. Hypertensive
nephrosclerosis, which was not listed as an independent
category in all series, may be the most frequent etiology 
in this category. The next most common causes are vascu-
litis and amyloidosis, which are relatively infrequent in
younger patients. Particularly prominent in the elderly are
deposition diseases, including amyloidosis, light chain 
deposition disease, and fibrillary glomerulonephritis.

Acute Renal Failure in the Elderly

Elderly patients are susceptible to all the causes of acute
renal failure seen in the general population, and suscep-
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Table 52.2. Etiology of nephrotic syndrome in the elderly.

n Percent

Membranous GN 416 37.3
Minimal change disease 140 12.6
Amyloidosis 151 11.8
Othera 427 38.3

Total 1114 100.0

a Focal sclerosis, membranoproliferative glomerulonephritis (GN),
diabetes.
Source: Data are abstracted from 12 published series. Modified from
Cameron.148

Table 52.3. Pathologic diagnoses in patients undergoing
biopsies.

Patient age (years)

≥60 £60
(n = 244) (n = 875)

Diagnosis
Nephrosclerosis 13.9 10.7
Membranous GN 11.9 7.5
Crescentic GN 11.1 4.1
Focal glomerular sclerosis 7.8 5.6
Amyloidosis 7.8 2.2
Diabetic nephropathy 7.8 8.1
Chronic GN 4.5 6.4
Acute GN 4.5 3.8
Focal GN 4.1 6.7
Minimal change disease 3.7 8.3
Membranoproliferative GN 2.9 6.3
Vasculitis 2.5 2.1
Systemic lupus erythematosus 2.0 6.6

GN, glomerulonephritis.
Prevalence values are given as percentages.
Source: Adapted from Glickman et al., with permission.149
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tibility to acute renal failure may be enhanced,1 Presum-
ably, the elderly may be at higher risk for prerenal causes
of acute renal failure because of a tendency toward
hypodipsia and reduced sodium intake, diuretic adminis-
tration, and inability to conserve sodium, predisposing to
dehydration and sodium depletion. A representative
study of the etiology of acute renal failure in 67 young
and 298 elderly patients is depicted in Table 52.4,150 in
which volume depletion was deemed primarily responsi-
ble in 23.4% of cases in elderly patients. Obviously,
preexisting volume depletion would also enhance risk 
for acute renal failure after administration of contrast
agents or nephrotoxic drugs. In addition, advancing age
increases risk of acute renal failure associated with 
surgical complications, aminoglycoside nephrotoxicity,
nonsteroidal anti-inflammatory drugs, angiotensin-
converting enzyme inhibitor therapy, radiocontrast, and
postrenal (obstructive) causes.1,151 More recently, 4176
consecutive patients admitted to an acute care hospital
were evaluated for the incidence and etiology of acute
renal failure.152 Of these, 1.4% developed acute renal
failure in the hospital. Contributing factors were nephro-
toxic drugs (66%), sepsis and hypoperfusion (45.7%
each), contrast media (16.9%), and postoperative acute
renal failure (25.4%). Of these, contrast media, surgery,
and drugs each predicted acute renal failure on their own.
Mortality in the elderly with acute renal failure was sig-
nificantly higher than in those without acute renal failure
(25.4% versus 12.5%; p = 0.03). Sepsis (odds ratio, 43),
oliguria (odds ratio, 64) and hypotension (odds ratio, 15)
were independent predictors of poor patient outcome.152

When the cause of acute renal insufficiency is not
apparent, a renal biopsy may be required to make the
diagnosis. Recently, the pathologic diagnoses in 1065 con-
secutive patients over the age of 60 who underwent renal
biopsy were reviewed.153 Of these 24.3% had a renal
biopsy because of acute renal failure. Results of that
survey are depicted in Table 52.5.153 The most prominent
diagnoses, pauci-immune glomerulonephritis and acute

interstitial nephritis, are more frequent in the elderly than
in a younger population.

Whether advanced age is an independent risk factor
for mortality associated with acute renal failure, disso-
ciable from other systemic illnesses, is not entirely
clear.150 Certain causes of acute renal failure are certainly
more frequent in the elderly; these include multiple
myeloma; carcinoma leading to obstruction, humoral
abnormalities, and risk of nephrotoxicity from chemo-
therapeutic interventions; polypharmacy with or with-
out inappropriate drug dosing that fails to take into
account the marked reduction in GFR in the elderly;
obstructive uropathy due to prostatic disease; and
atheroembolic renal disease.150

End-Stage Renal Disease in the Elderly

The number and relative frequency of elderly patients
entering end-stage renal disease (ESRD) programs, and
the average age of dialysis patients, is increasing each
year in the United States, reflecting the aging of the pop-
ulation in general. The average age of patients starting
dialysis for ESRD in the United States is now 62 years.
In 1998, the last year for which detailed data are avail-
able, there were more than 65,000 patients aged 65 to 74
(up from 13,000 in 1991), and more than 45,000 patients
aged 75 or older (up from 8,000 in 1991), in ESRD treat-
ment in the United States.154 Moreover, the median age
of hemodialysis patients is continually rising; some 35%
of all ESRD patients are now 65 years of age or older, as
are 45% of all hemodialysis patients.

Thus, elderly patients comprise an ever increasing per-
centage of the patients enrolled in treatment for ESRD.
Indeed, while such interventions as improved hyperten-
sion control and smoking cessation have dramatically
lowered the rates of stroke and fatal myocardial infarc-
tion, they have had no discernible impact on the inci-
dence of ESRD. In addition to the direct burden of renal
disease, the presence of this condition greatly increases

Table 52.4. Causes of acute renal failure.

Young patients Elderly patients
Cause (n = 67) (n = 298)

Nephrotoxins 6.8 10.8
Volume depletion 15.1 23.4
Septic shock 20.5 25.8
Postsurgery 8.2 5.1
Cardiogenic shock 11.0 5.8
Multifactorial 15.1 11.9
Obstructive 5.5 10.5
Hepatorenal syndrome 4.1 1.0
Glomerular disease 5.5 0.7
Other 8.2 5.8

Data are percent (%).
Source: Adapted from Macias Nuñez and Sanchez Romero, with 
permission.150

Table 52.5. Pathologic diagnoses in elderly patients with acute
renal failure.

Percent of
Diagnosis biopsies

Pauci-immune crescentic GN 31.2
Acute interstitial nephritis 18.6
Acute tubular necrosis with nephrotic syndrome 7.5
Atheroemboli 7.1
Acute tubular necrosis alone 6.7
Light chain cast nephropathy 5.9
Postinfectious GN 5.5
Antiglomerular basement membrane antibody GN 4.0
IgA nephropathy or Henoch–Schonlein nephritis 3.6
Nondiagnostic for acute renal failure 9.9

Source: Adapted from Haas, Spargo, Wit et al., with permission.153



cardiovascular risk; ESRD at age 75 confers a relative
risk of death of just under 3, as compared with the pop-
ulation without renal disease.155 All projections indicate
that these trends will continue. The direct economic costs
($17 billion in 1998), and the ancillary costs including 
hospitalization, drugs, disability, and increased cardio-
vascular risk, together pose a grave challenge for the
health care team in the coming years.

Experimental Considerations and
Implications for Further Research

The potential mechanisms associated with the normal
age-related loss of renal function have been explored 
in experimental animals, which also exhibit age-related
declines in renal blood flow and glomerular filtration rate
in association with progressive glomerular sclerosis. The
adaptive response to loss of functioning nephrons consists
of increases in the glomerular capillary pressures and
flows in the remaining functional nephrons, a compensa-
tion that serves to preserve total GFR. In the extreme
case of extensive surgical removal of renal mass in the 
rat, the increased filtration in the surviving nephrons is
accompanied by systemic hypertension, and progressive
azotemia, proteinuria, and glomerular sclerosis. Recent
studies using micropuncture techniques have indicated
that, at least in some rat strains, development of age-
related glomerular injury is associated with glomerular
capillary hypertension,156–158 a hemodynamic abnormality
common to many forms of renal disease. As in other dis-
eases, angiotensin-converting enzyme inhibitor delays
age-related nephropathy in the rat.157

Observations in aging humans and experimental
animals are highly reminiscent of changes observed in the
setting of acquired renal disease, and lend support to the
hypothesis that hemodynamic factors in the aging kidney
operate in similar, albeit slower, fashion to injure and 
ultimately destroy the glomerular population. This for-
mulation suggests that age- or disease-related reduction
in functioning renal mass, systemic hypertension, conven-
tionally treated diabetes, and ad libitum protein intake 
all lead to unrelenting vasodilatation. The resulting 
long-term elevations in glomerular pressures and flows
promote hyperfiltration, impair the permselective prop-
erties of the glomerular wall, and injure the component
cells of the glomerulus. The resulting glomerular sclero-
sis exerts a positive feedback stimulus to compensatory
hyperfiltration in less affected glomeruli, contributing 
in turn to their eventual destruction. Numerous dietary,
endocrine, and toxic factors that may accelerate nephron
loss with normal aging or renal disease have been iden-
tified,1,5,6,159,160 and certain dietary manipulations (par-
ticularly dietary protein restriction and total food
restriction),161,162 as well as angiotensin-converting

enzyme inhibitors157 and angiotensin receptor antago-
nists,163 have been demonstrated to retard the progres-
sion of age-related renal disease in laboratory animals.
Given the vulnerability of the aging kidney to accelera-
tion of renal insufficiency after acquired injury, it remains
imperative to pay attention to those risk factors (volume
depletion, nephrotoxic insults, uncontrolled hyperten-
sion, and dietary factors) that may contribute to loss of
renal function. Although little information is available
specifically addressing these interventions in the elderly
population, it seems likely that these hemodynamically
protective interventions will prove efficacious in this pop-
ulation as well. With the ever-increasing number of
elderly patients entering ESRD programs, clinical studies
evaluating these therapeutic interventions in this popu-
lation at risk are certainly warranted.
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and some intracellular parasites and bacteria, modulates
the immune response to prevent autoimmunity, and (pos-
sibly) defends against the growth of tumors (Fig. 53.1).
The function of the humoral immune system is the pro-
duction of antibodies (produced by differentiated B cells,
or bone marrow-derived lymphocytes), which are the
main defense against bacteria and other infectious agents
that gain entry into an organism (Fig. 53.2). Cells of the
monocyte-macrophage series, in addition to ingesting or
killing foreign material that may or may not have been
previously opsonized or coated with antibodies, also play
an important regulatory role in both humoral and cellu-
lar immune responses.

The distinction between cellular and humoral immu-
nity is in some ways artificial, because both B cells (bone
marrow derived) and T cells (thymus derived) can par-
ticipate in each reaction. For example, although T 
cells are the effectors of cellular immune responses, they
are required for the great majority of humoral (antibody)
responses. Although B cells evolve into antibody-
producing plasma cells, culminating in the humoral
response, they can act as antigen-presenting cells in cel-
lular immune responses. Antibodies can be major par-
ticipants in specific cytotoxic responses. Thus, the high
incidence of anergy to delayed-type hypersensitivity skin
testing seen in adults over 60 years of age3–5 could repre-
sent problems with antigen recognition, T-cell prolifera-
tion, lymphokine production, lymphocyte or monocyte
chemotaxis, vascular responses to inflammatory media-
tors, or a multitude of other steps that are required to
produce induration after an intradermal challenge with
antigens. As details of age-related changes in immunity
grow in quantity and diversity, it may be easier to broadly
categorize them as qualitative or quantitative changes 
in cell populations and production of or response to
macromolecules, rather than as changes in cellular versus
humoral immunity.

Immunologic function is one of the most intensively
studied physiologic processes in gerontology, in part
because of the explosive growth in all aspects of
immunology research in the past several decades and the
ease of obtaining immunocytes (lymphocytes, monocytes,
and polymorphonuclear leukocytes) for study. There 
are more fundamental reasons, however, why the study
of immunology is particularly relevant to gerontology.
Immunologic function declines and becomes dysregu-
lated with age, as do most physiologic functions. Con-
comitantly, there is a rise in the incidence of many
infections and malignancies with age. There is greater
morbidity and mortality associated with infections in
adults over 65 years of age. Elderly persons respond less
well to protective immunizations against common infec-
tions such as influenza and pneumococcal pneumonia.
Also intriguing are early observations linking changes in
immune function with changes in the life span of various
animal species. An understanding of immunologic
changes might be important not only in understanding
the aging process, but also in developing potential strate-
gies to prevent some of the morbidity and other changes
that occur with age.1,2 This chapter describes changes 
in the immune system attributed to aging, and tries to
give an overall sense of our understanding of aging 
and immune function at the beginning of the twenty-first
century.

Organization of the Immune System

The immune system classically has been divided into the
cellular and humoral components, with monocyte and
granulocyte function treated separately. The cellular
immune response, mediated primarily by T lymphocytes
(or thymus-derived lymphocytes), rejects grafts of foreign
tissues, kills virus-infected cells, protects against fungi 
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Figure 53.1. Model of the cellular immune
system. Ag, antigen; CTL, cytotoxic T lympho-
cyte; IFN, interferon; IL, interleukin; IL-2R,
interleukin-2 receptor; M, macrophage/monocyte;
PGE2, prostaglandin E2; TH, T-helper (CD4+)
lymphocyte; THM, T-helper memory lymphocyte;
TS, T-suppressor (CD8+) lymphocyte; TSM,
T-suppressor memory lymphocyte; TV, virgin T
lymphocyte; TNF, tumor necrosis factor.

Figure 53.2. Model of the humoral immune system.
Ag, antigen; B, B lymphocyte, BM, B memory
lymphocyte; IFN, interferon; IL, interleukin; M,
macrophage/monocyte; PGE2, prostaglandin E2; TH,T-
helper (CD4+) lymphocyte; TS, T-suppressor (CD8+)
lymphocyte; TSM, T-suppressor memory lymphocyte.
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Changes in Immune Function with 
Age: Lymphocytes

T Lymphocytes

There are varying reports on quantitative declines in dif-
ferent T-cell populations in aging humans and experi-
mental animals. Studies using monoclonal antibodies to
various receptors on T-lymphocyte membranes have
shown a consistent decline in “virgin” or reactive T cells
and an increase in “memory” or inert T cells in both
helper and suppressor cell subpopulations.2,6–8 Memory T
cells from aged individuals produce smaller amounts of
interleukin 2 compared to young memory cells, whereas
the smaller proportion of virgin T cells produce greater
amounts of interleukin 2 than naïve cells from young
animals.9 On a more fundamental level in both animals
and humans, there seems to be a loss of stem cell poten-
tial to generate T cells.10,11

One of the earliest changes reported in qualitative 
T-lymphocyte function was the decline in proliferative
response to mitogens.3,12,13 In these assays, lymphocytes
are isolated from peripheral blood and cultured in media
with mitogens, such as phytohemagglutinin (PHA) or
pokeweed mitogen, which nonspecifically activate most
lymphocytes. The degree of the proliferative response is
quantified by adding radiolabeled thymidine to the cul-
tures, harvesting the cells, and measuring the amount of
radioactivity incorporated into the lymphocyte DNA.
The proliferative response of lymphocytes to specific
antigens or nonspecific mitogens is thought to be the 
in vitro correlate of delayed-type hypersensitivity skin
testing. Our study of 300 healthy elderly people showed
a substantial decrease in response to phytohemagglutinin
(PHA) with age.4 The mean response of the elderly sub-
jects was significantly less than the mean response of 
the young control subjects to all mitogen doses. PHA
responses were also measured in 24 chronically ill
patients over 65 years of age who had a variety of life-
threatening medical conditions and who were receiving a
number of medications. The responses of this chronically
ill group were not different from those of the healthy
group. Thus, age per se, and not an accompanying illness,
was the major determinant of depressed cellular immu-
nity in this population.

Hyporesponsiveness to mitogens is the sum of several
deficiencies.13 First, the number of mitogen-responsive
cells is reduced in lymphocyte preparations from elderly
persons. Second, the mitogen-responsive cells from
elderly persons do not proliferate as vigorously after
exposure to PHA as do lymphocytes from young persons.
In old compared to young mice, a smaller percentage of
T splenocytes respond to mitogenic stimulation by enter-
ing active phases of cell replication.14 This defect was
noted for CD4+ T-helper cells and, to a lesser extent, for

CD8+ T-suppressor/cytotoxic cells. The smaller propor-
tion of cells entering active phases of replication is regu-
lated by a balance between genes that stimulate DNA
replication and genes which inhibit DNA replication and
lead to programmed cell death, or apoptosis.15,16 Lym-
phocytes from old donors have a deficit in expression 
of genes that stimulate DNA synthesis, coupled with
decreased proliferative responses.17,18

T-helper cells from old mice are less capable of gener-
ating cytotoxic effector cells to participate in delayed
hypersensitivity reactions.19 More clinically relevant are
studies showing a decreased cytotoxic response to
influenza vaccination in old adults, with fewer T-cell
subsets able to respond to influenza antigen.20–22 Old mice
are more likely than young mice to develop influenza
pneumonia after intranasal inoculation, have impaired
cytotoxic T-cell function, and generate ineffective anti-
body, even in the face of prevaccination.23 Cytotoxic lym-
phocytes from aged mice are less able to bind targets,
although they appear to be equally effective in destroy-
ing their targets.24

The role of T-cell lymphocytes in supporting in vitro
antibody production appears to change with increasing
age. Lymphocytes from older subjects produce greater
amounts of IgG and IgM when cultured with pokeweed
mitogen than lymphocytes from young control subjects.25

When lymphocytes are separated into T-cell and B-cell
fractions and various combinations of old T cells are
cultured with old B cells, old T cells with young B cells,
and so on, the old T cells are more capable than the young
T cells of supporting immunoglobulin production by
either young or old B cells.26,27 This increased helper
activity of the old T cells could result from an actual
increase in helper activity or a decrease in suppressor
activity. This question was addressed by studying the
effects of irradiation of T cells, taking advantage of the
fact that suppressor T cells are sensitive to low doses of
irradiation whereas helper T cells are relatively radiore-
sistant. Irradiation of T cells from elderly people resulted
in smaller increases in immunoglobulin production in
subsequent cultures than did irradiation of T cells from
young people.25 This finding suggests that the overall
increase in T-cell helper function with age actually was,
at least in part, caused by a failure of suppressor cell
function.

Failure of tonic inhibition by suppressor T cells is a pos-
sible mechanism accounting for the increased incidence
of autoimmune antibodies seen in aging. Healthy humans
have circulating B cells that are programmed to differ-
entiate into autoantibody-producing plasma cells (pro-
ducing antinuclear, antithyroid, antimitochondrial, and
other antibodies). Suppressor T cells are important in
modulating these normal humoral immune responses 
and preventing the development of autoimmunity. Many
investigators have reported an increase in the prevalence
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of positive tests for various autoantibodies with age 
(antinuclear antibodies, rheumatoid factors, antithyroid
antibodies, antismooth muscle antibodies, and anti-
lymphocyte antibodies), with a steep rise in preva-
lence around 70 years of age.4,28 The rise in the presence
of autoantibodies in elderly persons has been correlated
to the decreased ability of T cells to proliferate in
response to the mitogen PHA29 (i.e., the higher the pro-
liferation of T cells to mitogens, the lower was the level
of autoantibodies). T-suppressor cells from old adults
proliferate less and exert suppressor effects less effec-
tively than those from young adults.25,30–32 In mice,
declines in T-suppressor cell function with age have been
associated with the development of oral tolerance.33 Age-
related changes in T lymphocytes are summarized in
Table 53.1.

B Lymphocytes

Although the number of circulating B cells does not
change appreciably with age,1 there are alterations in the
ratios of surface immunoglobulin and class II molecule
expression on the cell surface.34 Bone marrow precursor
cells from old mice are impaired in their ability to gen-
erate B cells.35–37 Similar to studies in T cells, B cells from
old individuals proliferate less efficiently, and fewer cells
enter active phases of replication.38,39 Some of the early
steps in cell activation are reduced in B cells from old
humans40 (see following).

The functional ability of B cells to mount appropriate
antibody responses does change with age.41 The distinc-
tion between antibody responses to T-cell-dependent and
T-cell-independent antigens (often made in mice, but less
clear in humans) is made on the basis of whether there is
an absolute requirement for T-cell help in the antibody
response. In experimental animals, the decrease in T-
dependent antibody responses is more obvious, with 
an 80% decrease in antibody-forming cells in older
animals.2,3 The repertoire of B cells appears to change
with aging, resulting in an altered ability to recognize

antigens.32,42 Compared to young animals, old mice
develop much larger numbers of immunoglobulin-
secreting cells that react with self-antigens after immu-
nization with sheep red blood cells.43 The accumulation
of anti-idiotypes (antibodies directed against other anti-
bodies) with increasing age may also interfere with the
production of specific antibody.44,45

The ability to respond to a specific antigenic chal-
lenge with specific antibody production is decreased 
in aging.41,46 Defects in the primary response to flagellin
immunization were found in old subjects, who attained
similar peak titers of IgG and IgM antibodies but failed
to maintain the same levels of IgG antibody over time.46

We studied a group of 77 healthy older adults not taking
any medications who were participating in a larger study
of emotions and health behavior. The older adults were
less likely to show an in vivo response to immunization
with the primary antigen, keyhole limpet hemocyanin,
than a group of healthy young control subjects.47 In con-
trast, old subjects meeting rigorous health inclusion cri-
teria48 developed similar numbers of antibody-producing
cells after immunization with Helix pomatia hemocyanin
as did young controls.49

Following in vivo immunization, serum antibody levels
are significantly lower in old than in young adults.50–52 The
antibody isotypes that are important in the aggluination
response against influenza are lower in old adults after
immunization.51 Kishimoto et al.50 studied specific antitet-
anus toxoid antibody production and found evidence of
declining B-cell function in adults over age 65 years.50

Purified B cells from elderly or young subjects were cul-
tured with T cells from a young individual who had been
immunized with tetanus toxoid a week before. The B cells
from the older subjects made significantly less antibody
to tetanus toxoid than those from the younger subjects.
We also have examined changes in tetanus toxoid-specific
antibody production in elderly humans by stimulating
lymphocytes from adults of different ages with tetanus
toxoid in vitro and measuring the amount of antitetanus
toxoid antibody produced.52 Regardless of the time
elapsed since the last booster immunization, the old
adults had significantly lower serum levels of antibody to
tetanus toxoid. In vitro, old adults had fewer B cells that
produced antitetanus toxoid antibody, and each cell pro-
duced significantly less antibody than the B cells from
young adults. In these studies, the number of antitetanus
toxoid precursor cells in the peripheral blood of the older
subjects was more than a log magnitude lower than it was
in the younger subjects. Thus, the lack of precursor cells
with the ability to respond to a specific antigen was pri-
marily responsible for the decreased specific antibody
production against tetanus toxoid.52 Immunizing the
subjects with tetanus toxoid led to an increase in the
numbers of B cells producing antitetanus toxoid antibody
for both age groups. However, the old adults still had sig-

Table 53.1. Changes in T lymphocytes with age.

Decreased Increased

Number of virgin (reactive) T cells Number of memory (inert) 
Number of mitogen-responsive cells T cells
Stem cell generation of T cells T-cell help for nonspecific 
Proliferative response antibody production
Expression of early activation genes
Sensitivity to activating signals
Cytotoxic cell target binding
Suppressor cell function
Help for generation of cytotoxic

effector cells
T-cell help for specific antibody 

production



nificantly fewer B cells producing specific antibody than
did the young adults.53 Booster immunizations did not
alter the mean amount of antibody produced per B cell
for either age group.

Although most investigators agree that the observed
changes in antibody production are the result of declines
in T-lymphocyte function, there is evidence for a decline
in intrinsic B-cell function. Findings from our laboratory
and others suggest a diminished ability of purified B cells
to respond to isolated T-helper cells or to T-cell-derived
helper factors.26,54,55 In old mice, some subsets of B cells
function at a much lower level than the same cells from
young mice.56 Compared to young animals, old mice vac-
cinated with phosphorylcholine generate similar levels of
antibody against Streptococcus pneumoniae, but the vari-
able heavy portions of the antibody molecules are dif-
ferent.57,58 The antibodies produced have lower affinity
for the target bacteria and confer less protection.58,59 Age-
related changes in B-cell function are summarized in
Table 53.2.

Macrophage Function

Macrophage function in aging has not been as well
studied as other lymphocyte subpopulations. Early work
suggested that they appear to produce similar levels of
cytokines60,61 and that differences in immune function
between age groups may be modulated through changes
in T- and B-cell responses to these substances. More
recent studies have challenged this concept, showing
decreased interleukin 1 secretion with mitogen stimula-
tion.62 Studies of cutaneous wound healing in old mice
also suggest declines in macrophage function with age,
as healing took twice as long in old as in young mice.63

Adding peritoneal macrophages from young and old
animals to wounds on old mice sped healing, but
macrophages from young mice accelerated the healing
process to a greater degree.63 Studies of the bone marrow
in senescence-accelerated mice give some evidence that
stem cells are defective in their ability to generate
granulocyte-macrophage precursor cells.64

There appear to be defects in macrophage–T cell 
interactions in old animals and humans. Antigenically
sensitized macrophages from old mice stimulate signifi-
cantly lower levels of T-cell proliferation than young
macrophages.65 Dendritic cells (fixed macrophages) 
from old adults are significantly compromised in their
ability to stimulate formation of germinal centers in
lymph follicles where B-cell memory develops.66 By
replacing macrophages with other sources of activation,
T cells from old adults are able to function at the 
same level as young T cells, suggesting that the defect 
may lay in macrophage–T cell communication.67 Mono-
cytes from old adults display lower cytotoxicity against 
some tumor cell lines and produce lower levels of 
reactive oxygen intermediates and lower levels of 
interleukin 1.62,68

Natural Killer Cell Function

Natural killer cells (NK) are cytotoxic cells that are able
to lyse targets without the need for antigenic sensitiza-
tion, differentiating them from cytotoxic T cells.
Lymphokine-activated killer cells (LAK cells) are
thought to be highly activated NK, and are able to lyse
certain cell lines that are resistant to NK. Murine NK
show an age-related decline in their ability to lyse spleen
cells.69,70 Most early studies showed little change in NK
cytotoxic ability with age,71 in contrast to more recent
work. The actual number of NK cells seems to increase
with age, while cytotoxic activity decreases,72,73 probably
due to increased expression of receptors that downregu-
late activity.74 There may also be differential require-
ments for maximal activation of NK by interferon-alpha,
with young cells showing maximal responses at lower
concentrations of this cytokine.75 Old adults with a defi-
ciency of growth hormone have less active NK, which 
can be partially restored in vitro by exposing cells to 
the hormone’s precursor protein.76 The activity of LAK
also may be reduced in aged compared to young
humans.71,75

Lymphocyte DNA

X chromosomes of T cells from old adults are more
fragile than those from young adults,77 and certain sites
on the X chromosome have been shown to be more sen-
sitive to chemical insults. Humans over age 55 exposed to
radiation in vivo have lymphocytes that mount poor cel-
lular responses as opposed to humans exposed to radia-
tion when under the age of 15.78 These results may reflect
the increased susceptibility of the aging immune system
to radiation. When examining the sensitivity of lympho-
cyte DNA to irradiation, there were actually fewer breaks
in double-stranded DNA in lymphocytes from old adults,
but the cells had a significantly reduced ability to repair
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Decreased surface MHC class II molecule expression
Decreased proportion of cells capable of clonal expansion
Decreased number of bone marrow precursors
Decreased number of T-cell-dependent antibody-forming cells
Decreased specific antibody production to primary and secondary

antigens
Decreased potency
Decreased antigen recognition
Decreased affinity of antibody for targets
Increased anti-idiotypic antibody production

MHC, major histocompatability complex.
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these breaks compared to lymphocytes from young
donors.79 Other investigators have looked at sister chro-
matid exchange, a measure of DNA damage, in healthy
old individuals and newborns.80 The basal frequency of
sister chromatic exchange was 10 times greater in lym-
phocytes from the old subjects.

Cell Activation and Membrane 
Signal Transduction

The proliferative response of T cells to various stimuli
results from a complex set of interactions involving T
cells and macrophages or other accessory cells. Mitogens
such as PHA bind to, cross-link with, and thereby acti-
vate the T-cell antigen receptor; this results in activation
of phospholipase C, cleavage of membrane phos-
phatidylinositol phosphates, and liberation of inositol
bisphosphate and diacylglycerol. Inositol bisphosphate
and its metabolites, inositol triphosphate and tetra-
kisphosphate, raise intracellular free calcium concentra-
tions by releasing bound calcium from intracellular stores
and by opening calcium channels.81–83 Diacylglycerol
binds to and activates protein kinase C, which is further
activated by the increased free calcium concentration. At
least two families of protein kinases, protein phosphate
kinases and protein tyrosine kinases, play a role in cell
activation.

Protein kinase activation stimulates transcription and
subsequent translation of the gene coding for interleukin
2 (also known as T-cell growth factor) and also of recep-

tors for interleukin 2. Interleukin 2 is thus an autocrine
growth factor, produced by the same cells that respond
to it. Exposure of interleukin 2 receptor-bearing T cells
to interleukin 2 results in proliferation. Monocytes assist
T cells in producing and responding to interleukin 2 by
presenting antigen that occupies and cross-links T-cell
receptors. The antigen-presenting cells secrete a variety
of cytokines that provide additional signals necessary for
complete T-cell activation. A model of T-cell activation is
shown in Figure 53.3.

Several laboratories have investigated whether the
decreased proliferative response of lymphocytes from old
animals and adults is due to impaired membrane signal
transduction in response to various stimuli. Investiga-
tions using mouse T cells have found an association
between decreased calcium metabolism and defective
proliferation in some strains with old age.6,84 When T cells
from old mice are stimulated with mitogens, the rise in
intracellular calcium is generally lower than that seen in
cells from young mice.85 Although no change in inositol
triphosphate levels was observed in these studies, it 
was reduced in a different assay system using human
peripheral blood neutrophils.86

Those T lymphocytes from old mice that retain the
ability to proliferate to PHA have normal or enhanced
mobilization of calcium compared to cells from young
animals.87 Work with human peripheral blood lympho-
cytes and isolated T cells has shown contrasting results,
indicating that decreased calcium mobilization was a
factor in some T-cell subpopulations but not others.2,33,88

Figure 53.3. Model of T-cell activation. APC,
antigen-presenting cell; Ca2+, calcium ion;
DAG, diacylglycerol; IL, interleukin; IL-2R,
interleukin-2 receptor; IP2, inositol biphosphate;
IP3, inositol triphosphate; MHC II, major histo-
compatibility complex molecule; mRNA, mes-
senger RNA; N, nucleus; PKC, protein kinase C;
PLC phospholipase C; PPK, protein phosphate
kinase; PTK, protein tyrosine kinase.



Compared to young donors, monocyte-depleted lympho-
cytes from old donors displayed decreased cell–cell
binding, a calcium/magnesium-dependent interaction.89

Other steps in the signal transduction cascade are
altered with aging. Protein kinase activation by mitogens
is significantly reduced in cells from old humans.90 In 
particular, levels of protein kinase C-alpha are reduced,91

as well as the level of phosphorylation of the protein
phosphokinases92 and protein tyrosine kinases.93 The acti-
vation of protein kinase C and the protein tyrosine
kinases also appears to be reduced in B cells from old
humans.40 The transcription of nuclear factors is also
decreased, and correlates with reduced production of
interleukin 2.95

Production of and Response to
Immunoregulatory Factors

Many of the changes in cell function already described
may be secondary to age-related changes in sensitivity 
to a variety of other endogenously produced substances.
For example, circulating trough cortisol levels appear to
increase with age,96 resulting in a flattening of the ampli-
tude of diurnal variation of this hormone. Altered sensi-
tivity to glucocorticoids may contribute to poor responses
of aged mice to novel immunogens.97

Prostaglandins

Arachidonic acid metabolites have been implicated in
age-related changes in humoral immunity. Prostaglandin
E2 is a feedback inhibitor of T-cell proliferation in
humans,98 and T cells from adults over 70 years of age 
are much more sensitive to inhibition by prostaglandin
E2.99,100 Thus, prostaglandin E2 may interfere with the
expansion of antigen-specific T-cell helper clones. Recent
studies have shown not only greater depression of pro-
liferation and interleukin 2 production in T cells from 
old mice, but also age-related increases in production of
prostaglandin E2 by splenocytes from old mice compared
to young mice.101,102 Old macrophages produce more
cyclooxygenase, the enzyme that metabolizes arachidonic
acid into prostaglandins.103

Increased sensitivity to prostaglandin E2 was the 
cause of an impaired primary antibody response of 
lymphocytes from older adults that were cultured with
trinitrophenylated polyacrylamide beads.60 Removing
monocytes (the source of prostaglandin E2 production)
or adding drugs that blocked the production of
prostaglandin E2 partially reversed the depressed
response of lymphocytes from older subjects.60,99 In con-
trast, other investigators have not found increased
prostaglandin production by unstimulated or mitogen-
stimulated lymphocytes from old versus young donors,

nor suppression of nonspecific antibody production by
prostaglandin.104

The increased sensitivity with age to prostaglandin E2

would not appear to be part of a general increase in sen-
sitivity to all immunomodulators. Lymphocytes from sub-
jects over 70 years of age actually are less sensitive to
inhibition by histamine and hydrocortisone than are lym-
phocytes from young control subjects.100

Interleukins

Accessory cells such as monocytes help T cells produce
and respond to interleukin 2 by cross-linking T-cell recep-
tors. They secrete interleukin 1 and other monokines that
provide additional signals necessary for complete activa-
tion of T cells (see Fig. 53.3). The response to interleukin
2 has been extensively studied as one mechanism under-
lying the age-related defect in cellular immunity. Several
laboratories have demonstrated decreased production of
interleukin 2 after mitogen stimulation and a decreased
density of interleukin 2 receptor expression and
decreased proliferation of these cells in response to
interleukin 2.22,105–108 Additional experiments in rodents
suggest that the picture might be more complex, with spe-
cific defects in production of or sensitivity to interleukin
2, depending on the immunologic stimulus.109,110 Other
investigators have shown that lymphocytes from aged
rats are defective in their ability to express messenger
RNA for interleukin 2.111 Some studies have found no dif-
ferences in T-cell proliferation or interleukin 2 produc-
tion when stimulating memory T cells from old and young
donors.112 Helper T cells from old mice accumulated
similar levels of interleukin 2 transcripts, although they
secreted lower levels of interleukin 2.113 Studies at the
molecular level suggest that induction of interleukin 2
involves activation of a complex cascade of cell receptors
and gene families.114 The somewhat conflicting results
may be explained by the different systems and substances
utilized by different investigators, resulting in differential
activation at various steps in the activation pathway.

Interleukins 1 and 2 play a role in activation, recruit-
ment, and proliferation of T lymphocytes. These activated
T cells go on to produce a variety of cytokines including
B-cell growth and differentiation factors such as inter-
leukin 4, interleukin 6, and gamma-interferon. Experi-
ments with rodents provide evidence that lymphocyte
production and response to other cytokines, such as inter-
leukin 1 and tumor necrosis factor, are also defective in
aging.2,115 Monocytes from old adults secrete less inter-
leukin 1 when stimulated with the mitogen lipopolysac-
charide, although they produce comparable amounts of
interleukin 1 precursor.68 When lymphocytes from old
adults are mixed with cells from other donors, they
produce higher levels of interleukin 1, interleukin 2,
and tumor necrosis factor-alpha (TNF-a) than cells from
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young adults.116 In vivo circulating levels of interleukin 1
may increase with age.117

In some studies, lymphocytes from old animals display
a lower stimulatory response than when interleukin 4 is
added to lymphocytes from young mice,118 and B-cell pro-
liferation to interleukin 4 and anti-IgM is significantly
lower in old mice than in young mice.119 Memory T cells
from old mice produce less interleukin 4 than memory
cells from young mice.120 We have shown that lympho-
cytes from old adults produce less interleukin 4 when
stimulated by specific antigen than lymphocytes from
young adults, and are less sensitive to inhibition of spe-
cific antibody production when interleukin 4 is added
early in the course of stimulation with specific antigen.121

This finding is similar to findings in murine models.122

Again, seemingly contradictory findings have been re-
ported in other systems, with either similar or increased
production of interleukin 4 by aged cells117,123 and higher
percentages of aged cells participating in production of
interleukin 4.124

Interferon-gamma (IFN-g) can have a differential
effect on NK activity, depending on the age of the
donor.75 NK cells from old adults secreted less IFN-g
than those from young adults.125 Lymphocytes from old
rats produced smaller amounts of IFN and interleukin 2
when stimulated with concanavalin A.126 Others found no
relationship between the degree of lymphocyte prolifer-
ation to mitogen and the production of IFN-g.127 In this
system, cells from old donors were more sensitive to IFN-
g and interleukin 2. Several other investigators have
reported increased IFN-g mRNA128 and IFN-g produc-
tion by old T cells and lymphocytes.128–130

Several investigators have described elevated in vivo
blood levels of interleukin 6 in old mice, monkeys, and
adults131–133 whereas some found no differences.134 In
vitro, peritoneal macrophages from old mice stimulated
with the mitogen lipopolysaccharide, and human B cells,
produce higher levels of interleukin 6 than macrophages
from young mice.135 Interleukin 6 levels are elevated 
in 24-h, unstimulated culture supernates of lymphocytes
from murine spleen and lymph nodes and in peripheral
blood mononuclear cells from old humans compared to
their young counterparts.131 Other investigators did not
find differences in interleukin 6 production in vitro.123

Newer investigations utilizing flow cytometry have
detected greater intracellular increase in interleukin 6 in
T cells from old versus young donors.117,136,137

Production of interleukin 8 (neutrophil chemoattrac-
tant) by old lymphocytes may be decreased, although this
unresponsiveness was observed primarily in cells from
male donors.138 Interleukin 5 has been little studied with
aging, but at least one study has reported increased pro-
duction by lymphocytes from old mice.139

The balance between interleukins 10 and 12 is im-
portant in determining different patterns of cytokine

secretion, with interleukin 10 leading to production of
cytokines stimulating B-cell differentiation and antibody
production and interleukin 12 leading to production of
cytokines stimulating cytotoxic T cells and a cellular
immune response (see Fig. 53.3). Cells from old humans
have been reported to produce greater levels of inter-
leukin 10 than cells from young humans.117,140 The
increased susceptibility of old mice to infection with
Mycobacterium tuberculosis is associated with lower
levels of interleukin 12 production in the lung.141 There
appears to be a delay in the emergence of IFN-g-secreting
T cells, and these cells are slower in expressing surface
adhesion markers that allow migration across endothelial
linings to sites of active infection.142 Other cytokine alter-
ations may contribute to increased spread of the disease
in old animals.143 T cells from young mice are able to
protect old mice from infection, suggesting that old
macrophages function adequately.144,145

At this point, it is unclear which of the age-related
changes in cytokine production is the most critical. The
defects in interleukin 2 production may well account for
some of the fundamental changes in lymphocyte function
and have been linked to increased susceptibility to
disease. It might be that changes in patterns of cytokine
production are more important, as these patterns induce
commitment to a TH 1 (cellular) response as opposed to
a TH 2 (humoral) response. There continue to be con-
flicting reports as to which pathways are predominant in
normal aging.146,147 Age-related changes in interleukins
are summarized in Table 53.3.

Stress, Immunity, and Aging

It has long been known that stress affects the occurrence
of disease. Investigators in the field of physiologic psy-
chology have described complex and direct links between
the perceptual capabilities of the central nervous system
and the immune system. For example, it is possible to
elicit specific immune responses in animals with sensory
cues. Ader and Cohen have performed a series of elegant
taste-aversion learning experiments in rats.148 In one 
of these studies, a flavored substance, saccharin water,
was administered to the animals along with a dose of
cyclophosphamide. Several days later, the animals were
injected with sheep red blood cells, with or without read-
ministration of the saccharin solution. Animals given the
saccharin had profound suppression of the hemaggluti-
nation response to the sheep red blood cells.

The neurohumorally mediated effects of stress on the
immune system have been well demonstrated in carefully
controlled experiments with animals.149 In primates,
levels of cortisol and complement factors are profoundly
affected by a single stressful event.150 Studies in humans
have demonstrated similar effects, although it is impossi-



ble to achieve the same degree of control as in the animal
studies. Correlational studies have found that clusters of
illness (from the common cold to cancer) occur around
the time of major life changes.151 Others have found
strong correlations between loneliness and decreased
proliferative responses of lymphocytes to mitogens,
decreased natural killer cell activity, and impaired DNA
splicing and repair in lymphocytes.151,152 We found that
healthy adults over the age of 60 years with a strong social
support system (i.e., a close confidant) had significantly
lower serum uric acid levels and cholesterol levels,
greater total lymphocyte counts, and a stronger immune
response (mitogen-induced proliferation of lymphocytes)
than those without such a relationship.153 Indeed, being
married has been correlated with lower mortality from
any cause, in contrast to being single, widowed, or
divorced.154

Quasi-experimental or “natural” experiments also
have linked stress to depressed immune function and
illness. Depressed lymphocyte proliferation in response
to mitogens after bereavement has been described.155 The
stress of final examinations has been correlated with the
recurrence of herpes simplex type 1 cold sores and rises
in serum antibody titers against the virus156 and with
decreased proliferation of memory T cells.157 Persons
experiencing the stress of caring for a spouse with demen-
tia have poorer antibody responses to influenza vac-
cination than age- and sex-matched controls.158 Their
lymphocytes make less interleukin 1-beta and interleukin
2 when exposed to influenza virus in vitro.158 The care-
givers also showed delayed wound healing after skin
punch biopsy compared to controls.159

Old age is associated with a greater frequency of major
life changes, such as loss of spouse or close friends and
changes in lifestyle resulting from retirement. Because 
of the decreased reserve in immune function with aging,
elderly persons may be more sensitive to the effects of
such stressful life events.

Immunologic Function, Morbidity,
and Mortality

Despite vigorous investigation in the field of immunol-
ogy, evidence that links depressed or disordered immune
function in humans directly to subsequent morbidity or
mortality is still scarce. There certainly is evidence that
disruption of immune function can result in serious
disease, of which the AIDS epidemic is a glaring example.
The question of whether decreased immune responses
contribute to morbidity and mortality in elderly persons
has been addressed by looking for associations between
abnormalities in a particular immune response and
health status. Several studies have found an association
between the response to delayed-type hypersensitivity
skin tests and mortality. Elderly subjects who are anergic
(responding poorly or not at all to a battery of antigens
placed intradermally) have an increased risk of mortality
compared to elderly subjects who respond well to one 
or more of these antigens.3,160 In our studies of healthy
elderly individuals in New Mexico, approximately one-
third were anergic at initial testing.4 The anergic group
had about a twofold higher mortality rate and also a
twofold higher incidence of pneumonia during 8 years of
follow-up.160

A similar study examined the in vitro correlate of
delayed hypersensitivity skin testing, lymphocyte prolif-
eration in response to mitogens, in a group of 403 adults
over the age of 65 years.12 In this group of community-
living adults seen in an outpatient geriatric clinic,18% had
lymphocytes that did not respond to any of three mito-
gens. A 3-year follow-up found a significantly greater
mortality rate among those with no response than among
those with a positive response, 26% versus 13%. The
increase in overall mortality was not due to an increase in
one particular cause of death, such as infection or malig-
nancy, and this increase remained significant after the
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Table 53.3. Changes in interleukins with age.

Decreased Increased or unchanged

Expression of IL-2 mRNA In vivo levels of IL-6
Proportion of cells expressing IL-2R Nonspecific stimulation of T-cell IL-4 and IL-6
High-affinity binding sites for IL-2 Nonspecific stimulation of T-cell IFN-gamma and IFN-gamma mRNA
T-cell production/secretion of IL-2 Memory T-cell production of IL-2
T-cell proliferative response to IL-2 Lymphocyte production of IL-1 in MLC
Memory T-cell production of IL-4 Lymphocyte production of IL-5?
Sensitivity to IL-4 Lymphocyte production of IL-10
B-cell sensitivity to IL-4
Nonspecific stimulation of lymphocyte-produced IL-8
Monocyte secretion of IL-1
IL-2-stimulated NK production of IFN
IL-12 production in TB-infected mouse lungs

IL, interleukin; mRNA, messenger RNA; IL-2R, IL-2 receptor; IFN, interferon; MLC, mixed lymphocyte culture; NK, natural killer cells;TB, tuber-
culosis.
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investigators controlled for medication use, an indirect
indicator of health. Clarkson and Alexander demon-
strated that vasectomies led to accelerated athero-
sclerosis in monkeys who were fed a high-fat diet.174

Monkeys who were vasectomized and maintained on a
very low fat, no-cholesterol diet still had an increased
incidence of atherosclerosis at autopsy 9 to 14 years later
compared with nonvasectomized control monkeys.174

Thus, a very mild stimulus for autoantibody formation
leads to accelerated atherosclerosis even without an
atherogenic diet. This evidence provides a strong theo-
retic basis for proposing that autoantibodies and the
resultant circulating immune complexes in humans, by
causing a low level of chronic irritation in blood vessels,
contribute to the development of atherosclerosis. Indeed,
histologic examination of atherosclerotic blood vessels
from humans reveals increased lymphocyte and cytokine
infiltration in areas of plaque formation.176

There are epidemiologic data supporting a link between
autoimmunity and atherosclerosis in humans. Mackay and
his colleagues found an association between the presence
of autoantibodies and the presence of cardiovascular
diseases in the adult population of Busselton,Australia.177

The presence of autoantibodies in the same adults was
associated with an increased risk of death due to vascular
disease and cancer during 6 years of follow-up.177

Reversal of Age-Related
Immunodeficiency:
Mechanistic Theories

Studies of substances that reverse age-related immuno-
deficiencies suggest mechanisms that might underlie
these changes. One point to keep in mind is that differ-
ent physiologic systems can display different levels of
defect within a single individual and do not appear to be
synchronized with each other.2,45 Immunomodulating
substances may affect only some systems and not others.
A few more recent studies have added weight to the asso-
ciation between age-related declines in immune meas-
ures and mortality.4,160–163

As mentioned earlier, one function of the immune
system may be to protect against the development of
cancer. Early theories of “immune surveillance” pro-
posed that the cellular arm of the immune system was
constantly surveying for and eliminating malignancies
and that the development of cancer represented a failure
of this system.164–166 If this is indeed the case, elderly
persons or those with depressed immune function should
have a higher incidence of malignancy. Indeed, advanced
age is one of the strongest risk factors for the develop-
ment of cancer.167,168 However, the lack of a generalized
increase in most malignancies among immunosuppressed

individuals has thrown this theory into relative disre-
pute.161 However, there continue to be observations in
animal models of cancer that link age-related immune
changes to malignant progress, particularly malignant
transformation of B cells.169–171 It is most likely that age-
related changes in immune function influence the expres-
sion and progression of malignancy, rather than acting as
a direct cause of cancer.

Other evidence that links disordered immune function
to disease and death concerns the possible role of autoan-
tibodies and circulating immune complexes in the etiol-
ogy of atherosclerosis. It has been recognized for many
years that circulating immune complexes produced by
repeated injections of a foreign antigen can cause an
acute arteritis. There is also evidence suggesting that the
chronic atherosclerosis associated with the acute autoim-
mune arteritis is exacerbated by an atherogenic diet.172,173

The links between autoimmunity and atherosclerosis
have been demonstrated in primates, as well as in
rodents.174,175 Vasectomy is a mild stimulus for autoanti-
body and circulating immune complex formation, with
antisperm antibodies developing in about 50% of all
vasectomized human males and experimental animals.175

Associated with declines in T-cell function, is the involu-
tion of the thymus with subsequent loss of thymic
hormone influences.178 Thymic lymphatic mass, particu-
larly in the cortical area, decreases with age in humans
and experimental animals, starting in adolescence. The
thymic mass of aging humans and experimental animals
is approximately 10% that of a younger thymus.179 In
spite of this involutional process, the remaining thymic
tissue from old animals maintains its ability to generate
new T cells.180

Associated with the loss of thymic mass is a decreased
output of thymic hormones, such as thymosin.179

Exposing lymphocytes of old individuals to thymic 
hormones either in vivo or in vitro has resulted in at 
least partial restoration of immunity on a temporary
basis.181–185 Administering thymopentin to aged 
mice increased their resistance to cutaneous Leishmania
infection.186

Several other hormonal substances whose in vivo pro-
duction declines with age have been studied for their
potential to reverse age-related immune dysfunction.
Melatonin, a pineal hormone with free radical-
scavenging, antioxidant properties, displays age-related
declines in production.187 Administration of melatonin to
old mice increases antibody production, T-helper cell
activity and interleukin 2 production.188 Administering
interleukin 2 and melatonin to humans before surgical
treatment of gastrointestinal cancer resulted in increased
numbers of lymphocytes, T cells, and T-helper cells after
surgery.189 Perhaps more clinically relevant, the combina-
tion of interleukin 2 and melatonin appeared to result in
at least partial tumor regression and enhanced 1-year sur-



vival of patients with some metastatic solid tumors com-
pared to supportive care alone.190

Growth hormone and its precursor, insulin-like growth
factor 1, have immunoenhancing effects, including stimu-
lation of phagocytes and production of cytokines, which
may help protect against bacterial infection.191 Old
patients with growth hormone deficiency have lower NK
activity, and this can be partially restored by exposing 
NK cells to the precursor protein in vitro.76 By contrast,
administering growth hormone to healthy old women for
6 months did not change proliferative responses of lym-
phocytes or the mean number of virgin T cells compared
with untreated controls.192

Dehydroepiandrosterone (DHEA), the most abun-
dantly produced adrenal steroid, is another substance
whose endogenous levels appear to decline with age.
When DHEA is administered in vivo, it augments anti-
body production by upregulation of T-cell subsets associ-
ated with increased antibody production.193 When aged
mice are pretreated with DHEA, they display enhanced
responses to vaccination with hepatitis B surface antigen
and influenza vaccination, as well as increased resistance
to infection with influenza.194,195 Old humans who
received oral DHEA before influenza vaccination dis-
played a fourfold increase in hemagglutinin inhibition
titers compared to untreated elderly individuals.196

Often the most intriguing scientific discoveries are
those that also are without an obvious practical conse-
quence. An early example was the discovery by McCay
and his colleagues in 1935 that caloric restriction of
experimental animals markedly prolonged their life
span.197 Restricting total caloric intake to 50% to 60% of
that which is required to maintain normal growth in ado-
lescent mice, rats, and guinea pigs resulted in approxi-
mately 50% prolongation of the total life span of animals
that survived the 6- to 12-month period of restriction.
This interesting medical oddity received little attention
over the next three decades until other investigators
showed that the early starvation of experimental animals
resulted in a preservation of normal immune function
into old age.198 Similar effects have been observed with
lesser degrees of caloric restriction.199,200 In contrast to the
studies on protein-calorie restriction in animals, nutri-
tional deficiencies in humans are generally associated
with poor immune responses.201 In both nutritionally defi-
cient and healthy elderly adults, caloric supplements and
supplementation with vitamins and trace elements have
been associated with enhanced immune responses,
better responses to vaccines, and fewer days of infectious
illness.202,203 Rasmussen et al. provided “reverse” support
for the role of nutrition in immunocompromise by noting
significant declines in NK activity in older men ingesting
a diet high in polyunsaturated fatty acids.204

There has been a tremendous upsurge in interest in
antioxidants as potential “antiaging” treatments. Much 

of this interest is based on solid laboratory-based and
epidemiologic and clinical evidence. Some of the most
intriguing data involve the effects of vitamin E adminis-
tration on immune function in old experimental animals
and, more recently, in older men and women.205,206 Sup-
plementation with 400 to 800U of vitamin E in healthy
elderly subjects results in improved immune parameters
such as response to delayed-type hypersensitivity skin
testing and increased production of interleukin 2 in
vitro.207,208 Vitamin E may cause these effects via inhibi-
tion of suppressive factors such as prostaglandin E2.205

The most dramatic demonstration of antioxidant effects
was in a report by Chandra, who conducted a placebo-
controlled, double-blinded trial of supplementation of
healthy older men and women with a multiple vitamin
containing the recommended daily allowance for most
vitamins with the exception of vitamin E and beta
carotene, which were at about four times the upper quar-
tile of usual intakes.203 Supplementation was associated
with marked increases in various parameters of immu-
nity. More importantly, the supplemented group had 
only half the number of days with infection and 60% of
days taking antibiotics during the 1-year trial.203 If these
remarkable results can be reproduced in other popula-
tions, it will have major implications for recommenda-
tions on appropriate intake of the antioxidant vitamins.
Although two large studies looking at antioxidant sup-
plementation found a higher incidence of lung cancer in
heavy smokers taking beta carotene, vitamin E supple-
mentation was not related to an increased incidence of
lung cancer.209,210

Another potential means of reversing or improving
age-related declines in immunity is by administering
drugs that stimulate immune function in one way or
another. Prostaglandin synthetase inhibitors, such as the
nonsteroidal antiinflammatory drugs (NSAIDs), reduce
production of the feedback inhibitor prostaglandin E2

and stimulate immune responses both in vitro and in
vivo.98 For example, two of our patients with an adult-
acquired immunodeficiency who were completely anergic
became responsive to delayed-type hypersensitivity 
skin testing when they were treated with the cyclooxy-
genase inhibitor indomethacin.211 Aspirin administration
enhanced specific antibody production to A/Beijing after
influenza immunization in adults over the age of 75.212

Such therapeutic strategies might be especially relevant
to elderly persons, whose T cells are more sensitive to
inhibition by prostaglandin E2.99 Other evidence suggests
that prostaglandin synthetase inhibitors can also stimu-
late the primary antibody response to novel antigens60

and might reduce the increase in autoantibody produc-
tion that occurs with age.213

Investigations studying stress-induced suppression of
immune function have explored the effects of psycho-
logic interventions on the same measures of immunity.
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Writing about traumatic events, and simple relaxation
exercises, have been associated with enhanced immune
responses, although the duration of the benefit is
unknown.214,215 ‘The mechanisms underlying such associ-
ations are not fully understood.

Another theoretical explanation for age-related
immune decline involves the role of cellular oncogenes
and antioncogenes in aging. Over long periods of time,
the activation of oncogenes, and loss of tumor suppres-
sive genes, have been associated with the progression of
malignant lesions.216 These genes are thus postulated to
play a role in the development of malignancies by their
regulation of cell growth and differentiation. In vitro
experiments in which hybrids are created between senes-
cent cells and immortalized cell lines lead to finite life
spans of the hybrids, a property thought to be controlled
by antioncogenes.217 Thus, antioncogenes may play a role
in immune senescence by regulating programmed cell
death.

The foregoing examples of immunostimulation are
representative of the many therapies that have been pro-
posed or tested to reverse age-related immune decline.
Although it is difficult to justify medical intervention in
a healthy individual with a disordered laboratory param-
eter (such as chronic nonsteroidal anti-inflammatory 
use in an individual with low PHA response or skin test
anergy), the studies of nutrition and immunity, and stress
and immunity, suggest the possibility of more benign
interventions that may have a significant impact on the
health status of elderly individuals.
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betes mellitus, which has a high incidence of infectious
complications, is the sixth leading cause of death in those
aged 65 years and older.5 Furthermore, older adults who
have infections experience a higher mortality rate than
younger adults with the same affliction. Table 54.1 
illustrates as a ratio the comparative mortality rates of
common infectious diseases in the elderly versus young
adults. With the exception of urinary tract infection
(UTI), most of the common infections are associated with
at least a twofold higher death rate or more in the elderly
population.6–13 Although earlier data suggested that bac-
teriuria and UTI was associated with a higher mortality
rate in the elderly,14 more recent studies have refuted
these findings.8,15

In addition to a decreased survival rate, older patients
who have infections suffer more complications related to
the illness than do younger patients. In Table 54.2, select
examples of infectious-related complications are listed
along with the relative frequencies of these morbidities
in the elderly in comparison with young adults.16–20 For
example, the incidence of bacteremia/sepsis in associa-
tion with UTI (upper tract; pyelonephritis) was four to
five times more common in elderly women than young
women.16 Also, the debilitating complication of posther-
petic neuralgia following herpes zoster infection (shin-
gles) is essentially a morbid event confined to persons
over the age of 60 years.20

The higher rates of complications in the elderly trans-
late into higher rates and longer duration of hospital-
ization, as well as greater risk for hospital-acquired
infections. According to the National Nosocomial Infec-
tions Surveillance (NNIS) data between 1986 and 1990,
54% of nosocomial infections occurred in patients age 
65 years and older.21 In another study of 4031 nosocomial
infections in 2565 patients, the daily infection rates were
0.59% and 0.40% in patients 60 years and older and
under 60 years, respectively.22 The mean length of hospi-
talization was 8.1 days for patients age 59 years and
younger and 10.4 days for patients 60 years and older.22

Epidemiology and Risk Factors

Mortality and Morbidity

Today, worldwide, infectious diseases account for one-
third of all deaths. It has been estimated by the World
Health Organization that approximately 50,000 people
die each day throughout the world from an infectious
disease.1 In industrialized countries, such as the United
States, infectious diseases were the major causes of death
and disabilities until the mid-twentieth century.2 Ad-
vances in sanitation, public health measures, antisepsis,
antimicrobial drugs, and immunizations substantially
reduced the mortality and morbidity caused by infections
in developed nations during the past 50 years. The impact
of the reduction in infections can be seen most strikingly
in statistics on life expectancy in the United States. The
average life expectancy at birth in 1900 in the United
States was approximately 47 years (48 years for females
and 46 years for males).3 In contrast, the present life
expectancy at birth in the United States is approximately
75 years (80 years for females and 73 years for males).3

Although persons age 65 years and older constituted only
4% of the entire population in the United States in 1900,
they currently represent 1300 of the total number of
Americans.4 Thus the virtual eradication of many death-
causing infectious diseases over the past century has
resulted in the extraordinary growth in the number of
people living to old age. Moreover, it is projected that the
very old population (i.e., those persons age 80 years and
older) will expand at an even greater rate over the next
50 years.

Unfortunately, the “benefits” of growing older have
associated “costs,” and one of these is an increased sus-
ceptibility and mortality to infections. Although heart
disease, cancer, and stroke are now the top three causes
of death in the general and geriatric populations, pneu-
monia/influenza and sepsis are the fourth and ninth
leading causes of death, respectively, in the elderly.5 Dia-
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Risk Factors and Pathogenesis

The topic of age-associated changes of immune function
is discussed in detail in Chapter 53 and thus is mentioned
only briefly here. Infection is broadly defined as a host
response to the presence of a microbial agent; these
responses may include fever, systemic symptoms and
signs, markers of inflammation (e.g., presence of neu-
trophils in tissue or leukocytosis in the blood; production
of cytokines), or immune responses. In the elderly,
changes in functional status, both physical and cognitive,
should also be considered as a host response to micro-
organisms. In contrast, “colonization” is the presence of
microorganisms without an associated host response. An
example of colonization is the skin, which normally can
be found to have bacteria (e.g., Staphylococcus epider-
midis) on its surface with no evidence of disease or host
reactions in healthy persons. Thus, the skin has a “normal
flora.”

Whether infection develops or becomes established in
a person is dependent on host–microorganism interac-
tion. Three primary factors determine the outcome of a
host–microorganism interaction: virulence, inoculum, and
host resistance. For an organism to cause infection, it
must be pathogenic or virulent to the host, that is, possess
inherent properties to (a) gain access to the host (e.g.,
migrate, attach, and penetrate mucocutaneous surfaces);
(b) replicate in the host environment; (c) avoid host
defense processes; and (d) induce a host response. Inocu-
lum refers to the number or quantity of microorganisms
present at the time of introduction or entry into the host.
Although a specific microorganism may have relatively
low virulence when the host’s defense mechanisms are
intact, if an enormous number of these organisms are
introduced, the available host resistance processes may

be “overwhelmed” and be unable to mitigate the repli-
cation and subsequent tissue and organ injuries of these
“pathogens.” For example, the large intestine is filled with
billions of bacteria that normally cause little damage to
or responses from the host (part of the normal bowel
flora). However, if in the course of an elective, uncom-
plicated abdominal surgery, the colon is damaged with
subsequent contamination of the peritoneum with
normal flora, an infection is immediately established, that
is, peritonitis.

The third major factor in the host–microorganism
interaction is host resistance. Host resistance or host
defenses include the mucocutaneous surfaces, phagocytic
cells, complement, humoral immunity, and cellular 
immunity. Host resistance may also be termed immune
responses, which can be divided into two interactive 
components: innate or natural immunity and acquired 
or adaptive immunity. Innate immunity is composed of 
a cellular component, macrophages, polymorphonuclear
leukocytes (PMNLs), natural killer (NK) cells, and den-
dritic cells, and a noncellular component, complement, C-
reactive protein, mannose-binding protein, and serum
amyloid protein.23 Compromises in the integrity and
function of any or all components of the host’s defense
mechanisms by age-related changes or underlying dis-
eases or disorders place the elderly at greater risk for
contracting an infection as well as experiencing a more
severe illness.24 The relationship of virulence, inoculum,
and host resistance can be simply expressed in the fol-
lowing equation:

Thus, the risk or severity of infection is directly propor-
tional to the virulence of the microorganism and number
of microorganisms and inversely proportional to host

Infection
virulence inoculum

host resistance
@

¥

Table 54.1. Comparative mortality rates of infections in
elderly and young adults.

Infection Ratio mortality rates: elderly versus young

Pneumoniaa 3
Tuberculosisb 10
Urinary tract infectionc 1
Bacteremia/sepsisd 3
Cholecystitis 2–8
Appendicitis 15–20
Septic arthritis 2–3
Bacterial meningitis 3
Infective endocarditise 2–3

a Community acquired.
b From 1979 to 1989.
c Bacteremic cases.
d With nonfatal and ultimately fatal underlying diseases.
e Medically treated cases.
Source: Data from Marston et al.6; Centers for Disease Control7;
Ackermann et al.8; McCue9; Norman et al.10; Norman et al.11; Gorse et
al.12; Werner et al.13

Table 54.2. Morbidity from infections in elderly versus young
adults.

Infectious complication Elderly Young adult

Urinary tract infection and bacteremia (%)a 50 11
Pneumococcal pneumonia bacteremia 15–25 1–9

(per 100,000 population)b

Pneumococcal bacteremia without fever (%)c 29 11
Perforation of appendix (%)d 32 6
Postherpetic neuralgia (%)e 48 4

a Less than 65 versus 65 years or older.
b 35–59 versus 60 years or older (frequency varies depending on study
group and age cohorts (see also Ref. 144).
c 20–64 versus 65 years or older.
d Less than 60 versus 60 years or older.
e Less than 20 versus 70 years or older.
Source: Gleckman et al.16; Mufson et al.17; Finkelstein et al.18;
Peltokallio et al.19; Demorgas et al.20



resistance. Simply stated, susceptibility to infection is
greater when the organism is virulent, there are a large
number of microorganisms, or there is a reduction in the
integrity of the host’s defense mechanisms.

Clinical Patterns of Infection

Important Infections

Although there is an apparent increase in susceptibility
to infections with aging, there are no data that indicate
elderly persons are at greater risk or have a higher
mortality rate to all infections. Rather, there is evidence
that certain infectious diseases occur with greater inci-
dence, have higher mortality rate, develop more severe
complications, or present special or unique diagnostic 
and management challenges with aging. These important
infections in the elderly are summarized in Table 54.3.25,26

Intra-abdominal infections, particularly cholecystitis,
diverticulitis, perforated appendicitis, and liver abscess,
are seen with greater frequency in elderly persons and,
as shown earlier (see Table 54.1), may be associated with
high mortality.27,28 Because diabetes mellitus is a major
health problem of aging adults, the infections associated
with diabetes are a major complication for the elderly.
Malignant otitis externa caused by Pseudomonas aerug-
inosa, and foot infections including osteomyelitis, are
especially common in the geriatric diabetic patient and
may result in serious complications including death.29–31

Nearly 50% of the elderly have some form of joint dis-
order and many have prosthetic joints, which makes them
highly vulnerable to septic arthritis. Older adults account
for 40% of all nongonococcal joint infections, with most
caused by bacteria.32,33

Infections by Setting or Environment

Elderly persons can be typically categorized as residing
or temporarily staying in three broad types of settings,
depending on their overall health status. These three set-
tings include the home or community, acute care facility
(hospital), and long-term care facility (e.g., nursing facil-
ity). Interactions between the environmental setting,
functional status, and underlying disease(s) of the elderly
person influence the types of infections often seen in the
community, hospital, or long-term care facility.

In the home or community setting, the majority of
elderly persons are ambulatory and functionally inde-
pendent. The most common infections encountered (first
diagnosed) under these circumstances include respira-
tory infections (bronchitis, pneumonia), UTI, gastroen-
teritis and intra-abdominal infections (cholecystitis,
diverticulitis, apendicitis), cellulitis, septic arthritis, herpes
zoster, and infective endocarditis.25 However, depending
on the severity of the illness, many of these infections may
require hospital management.

If an elderly patient is in the hospital, there is a substan-
tial risk for acquiring a nosocomial infection. These 
infections typically include UTI (often related to urinary
bladder catheterization),aspiration pneumonia (including
postendotracheal intubation), skin or soft tissue infections
(infected pressure ulcers, wound infection), septic throm-
bophlebitis (line sepsis from intravenous catheters), gas-
troenteritis including antibiotic-associated (Clostridium
difficile) diarrhea, and bacteremia/sepsis.21,22,34

In a long-term care setting, most of the studies on infec-
tions have been in nursing facilities (nursing homes).
Numerous investigations indicate that pneumonia,
urinary tract infection, and skin/soft tissue infections
(PUS) account for at least 75% of all infections in nursing
facilities.35 In addition, bacteremia/sepsis, viral respira-
tory infections, viral hepatitis, and C. difficile diarrhea/
colitis are being reported with increasing frequency in
long-term care facilities.36–41

Multidrug-resistant bacteria, that is, penicillin-resistant
pneumococci, drug-resistant gram-negative bacilli,
methicillin-resistant Staphylococcus aureus (MRSA),
and vancomycin-resistant enterococci (VRE), are being
isolated from residents of long-term care facilities in
greater numbers than expected.42 Approximately 30% of
all penicillin-resistant invasive pneumococcal infections
occurred in patients aged 65 or older. Strains of pneu-
mococci that have a minimal inhibitory concentration
(MIC) greater than 1.0 mg/mL are considered resistant.
The majority of UTIs in long-term care facilities are
caused by gram-negative bacteria. Resistance to a variety
of antibiotics is occurring and has been seen for
Escherichia coli, Klebsiella, and Providencia.

MRSA was first reported in nursing home residents in
1970, but since then it has appeared in a variety of long-
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Table 54.3. Important infections in the elderly.

Pneumonia
Influenza
Tuberculosis
Urinary tract infection
Chronic bacterial prostatitis
Skin and soft tissue infections
Herpes zoster
Cholecystitis
Appendicitis
Diverticulitis
Liver abscess
Infective endocarditis
Malignant otitis externa
Diabetic foot infection/osteomyelitis
Septic arthritis
Meningitis
Tetanus

Source: Yoshikawa et al.25; Yoshikawa et al.26
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term care settings (LTCF) (community, Veterans Affairs,
large, small, adult, pediatric, urban, and rural) throughout
the United States. Currently approximately 40% of
Staphylococcus species are resistant to methicillin. Risk
factors for acquiring MRSA are age, Medical Intensive
Care Unit (MICU) or prolonged hospital stay, and a
history of invasive procedures. Colonization rates with
MRSA are approximately 25% with infection rates of
approximately 3%. Colonized individuals do not require
antimicrobial therapy.

Risk factors for VRE include severe illness, advanced
age, prolonged hospitalization, and previous exposure to
antibiotics, especially vancomycin. VRE strains are found
more frequently in Enterococcus faecium than in other
species of enterococci. Most older patients with VRE in
LTCF are simply colonized, and these patients do not
require antibiotic therapy. However, those infected with
VRE should receive antimicrobial therapy, preferably in
an acute care facility. Therapeutic options are limited, and
thus in vitro lab susceptibility testing of VRE as well as
in vitro synergy tests of antibiotics should be used to
determine appropiate antibiotic therapy. Combinations
of penicillin (PCN), vancomycin, and gentamycin have
been suggested if the organism is susceptible to gen-
tamycin at an MIC less than 32 mg/mL, ciprofloxacin 
with ampicillin, novobiocin, or rifampin if the MIC to
ciprofloxacin is less than 8 mg/mL.

Clinical Manifestations

Fever

The presence of fever has traditionally been viewed as 
a symptom or sign of an underlying infection, although
other noninfectious diseases can cause a febrile
response.43 The pathogenesis of fever is a complex and
dynamic process, and a detailed description of this
process is beyond the scope of this chapter. It is only men-
tioned that eliciting an elevation of body temperature
from infection involves a cascade of events from 
exogenous substances (e.g., microorganisms, microbial
products), endogenous mediators [cytokines such as
interleukin 1 (IL-1), IL-6 tumor necrosis factor, and 
interferon-gamma], the thermoregulatory center in the
anterior hypothalamus, physiologic changes. and behav-
ioral modifications.43 Alterations along any aspect of this
pathway could modify the host’s capacity to mount a
fever.

There has been accumulating evidence from a variety
of human and animal studies that febrile responses may
be blunted or abrogated with aging.44 Approximately
25% of elderly patients who have serious infections, such
as bacteremia, pneumonia, infective endocarditis, or
meningitis, may not demonstrate a fever on initial pre-

sentation.45–48 Recent studies in frail nursing facility resi-
dents suggest that although febrile responses to infection
may be diminished with aging, there are, nevertheless,
elderly persons who mount an elevation of core body
temperature with an infection but are recorded as being
“afebrile.” These individuals had low baseline core tem-
peratures but responded with a rise in body temperature
of at least 2.4°F (1.3°C) but failed to reach the traditional
criterion of fever, that is, 100°F (37.8°C) or 101°F
(38.3°C).49,50 Furthermore, nearly 90% of the nursing
facility residents with infection had a temperature of 
99°F (37.2°C) or higher. It has been suggested that the
criteria for fever in frail elderly persons, especially those
in long-term care facilities, be revised to the following:
(1) an oral temperature of 99°F (37.2°C) or greater 
on repeated measurements; (2) a rectal temperature of
99.5°F (37.5°C) on repeated measurements; or (3) a per-
sistent elevation of body temperature of at least 2°F
(1.1°C), regardless of technique of measurement.51

Conversely, the presence of an elevated body temper-
ature above normal in the elderly is a reliable and spe-
cific indicator of an underlying infectious disease process.
Elderly patients manifesting robust fevers of at least
101°F (38.3°C) have been shown to be harboring serious
bacterial (or viral in some cases) infections.52–54 More-
over, fever in the presence of leukocytosis and a “left
shift” (increased percentage of band neutrophils and
metamyelocytes) increases the positive predictive value
for diagnosing a bacterial infection.54 Alternatively, in the
absence of any clinical evidence of infection or fever and
with a normal leukocyte count and no left shift, the like-
lihood of a bacterial infection in the elderly is low.

Temperature measurements in incapacitated, debili-
tated, or cognitively impaired elderly persons may be 
difficult using oral or axillary thermometry. In addition,
rectal temperature measurements may be problematic 
in persons with fecal incontinence or persistent diarrhea.
An alternative approach to measuring body temperature
is the use of infrared tympanic membrane thermome-
try.55,56 Although studies have been limited in elderly
persons, it appears that tympanic thermometry may be a
reliable method to measure body temperature and detect
fever.57,58

Other Symptoms and Signs

Although many older adults with a specific infectious
disease manifest symptoms and signs typical for that
infection (e.g., cough, fever, and dyspnea for pneumonia;
frequency, urgency, and dysuria for UTI), a substantial
number of the elderly may only exhibit nonspecific
complaints or have confounding findings because of the
changes of aging or coexisting chronic diseases.59 These
clinical manifestations may include delirium or other
cognitive impairments, lethargy, anorexia, weakness, and



fatigue, as well as acute urinary incontinence, falls, and
failure to thrive. Furthermore, the presence of an under-
lying chronic disorder may mask an acute infectious
process; for example, a chronic degenerative osteo-
arthritis of the knee may delay the diagnosis of an 
active septic arthritis, or an elderly person with underly-
ing Alzheimer’s disease may be harboring a tuberculous
meningitis but the symptoms are attributed to the
dementing process.

Thus, in any elderly person who demonstrates a fever,
or experiences a rapid onset of a change in functional
capacity—physical or cognitive—or lack of well-being
that cannot be explained by other health problems, an
infectious disease should be considered as part of the
initial differential diagnosis.

Diagnostic Approach and Treatment 
of Common or Life-Threatening
Infections

Once infection is considered as part of the differential
diagnosis, the diagnostic approach should be guided by
the most likely source(s) or site(s) of infection based on
the initial history and physical examination. Further-
more, determining the elderly person’s environmental
setting, whether community, hospital, or long-term care
institution, can provide clues to the most likely primary
causes of infection (see earlier discussion). In older
patients who are suspected of harboring an infection but
in whom no site or focus of infection can be determined
on preliminary assessment, it is suggested that the fol-
lowing laboratory and radiologic studies be performed:
complete blood count including differential count; uri-
nalysis with urine culture; chest radiograph (posteroan-
terior and lateral views); renal function tests; and liver
function tests. In elderly patients who are ill enough to
require hospitalization, blood cultures should also be
obtained.

The results of these preliminary studies and continued
examination of the patient should allow the clinician to
make decisions about additional laboratory, radiologic, or
imaging studies. In some instances, older patients may
develop prolonged fever and be considered to have a
“fever of unknown origin” (FUO).44 In contrast of
younger adults with FUO, the cause can be identified in
the majority of older patients with prolonged fever (more
than 90% of cases versus 50% cases).60 Moreover, infec-
tions (35%) are the leading cause of FUO in the elderly,
followed by multisystem diseases (e.g., polymyalgia
rheumatica) (28%).60

The following discussions focus on the diagnosis and
treatment in different settings of the more common and
life-threatening infections encountered in the elderly.

Urinary Tract Infection

Diagnosis

Urinary tract infection (UTI) is the most common bac-
terial infection in older persons as well as the most fre-
quent cause of bacteremia/sepsis, may be associated with
indwelling bladder catheter, and, paradoxically, is most
often asymptomatic.61–63 Chronic bacterial prostatitis may
be a contributor to recurrent UTI in elderly men.64

In an ambulatory setting, an elderly patient with sus-
pected UTI should have a urinalysis and a confirmatory
test for presence of bacteria. A clean-catch midstream
urine specimen is the preferred method of urine collec-
tion for women; elderly men can provide a reliable 
specimen by a first-voided urine sample.65 Besides being
a screening test for bacteriuria, a urinalysis provides an
estimate of pyuria, which has a high negative predictive
value for absence of bacteriuria in the patients with low
or absent white blood cells in the urine.66,67 Alternatively,
a dipstick test for leukocyte esterase can be used to deter-
mine the presence of neutrophils in the urine.68 The pres-
ence of bacteriuria can be screened by the nitrite (Greiss)
test, a dip-strip that becomes positive (pink color) when
bacteria convert nitrate to nitrite by the enzyme nitrate
reductase.68 However, the disadvantages of the nitrite test
are that it has a sensitivity of only 65%, it fails to detect
enterococci, and is best used for the first morning voided
specimen (bacteria requires at least 4h incubation in the
bladder to convert nitrate to nitrite; thus, random urine
samples are less likely to be positive for bacteria). The
dip-slide culture is a glass slide coated with nutrient agar
on one side and differential agar to isolate gram-negative
bacteria on the other side. An estimate of quantity of bac-
teria is made by comparison of density of bacteria on the
slide to a standardized chart.69 The correlation of the 
dip-slide culture method to standard culture method is
greater than 95%. The dip-slide culture can be sent to a
microbiology laboratory for incubation, or a small office
incubator can be used. Any growth of organism on the
slide can be subcultured for standard microbiologic pro-
cessing and identification. The leukocyte esterase, nitrite,
and dip-slide tests offer convenience, low cost, and a 
rapid means to screen for bacteriuria in an ambulatory
setting.70 The majority of ambulatory elderly patients
with uncomplicated UTI (primarily cystitis; no sepsis,
catheterization, underlying genitourinary abnormalities,
or recurrence) harbor Escherichia coli (60%–70%), with
Proteus spp. and Klebsiella spp. being isolated 20% to
30% of the time. Patients with more complicated infec-
tions will be infected with more diverse pathogens (e.g.,
Enterobacter spp., Pseudomonas aeruginosa, Enterococ-
cus spp.).

For elderly patients who require hospitalization for
managing their UTI, in addition to a urinalysis and urine
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culture, blood cultures should be obtained. Urine should
be obtained by standard voided methods as already
described; however, in very sick or functionally incapac-
itated elderly, urinary bladder catheterization may be
necessary to obtain a specimen as well as to monitor
urine output. Hospitalized patients and those who have
complicated infections (upper tract, recurrent, catheter-
related) need assessment of renal function (blood urea
nitrogen, serum creatinine), as well as evaluation of the
genitourinary anatomy (ultrasonography; intravenous
pyelography) and bladder function (residual urine
volume). Some patients will warrant a cystoscopy, and
male patients may require a careful examination of the
prostate gland to exclude chronic bacterial prostatitis 
or prostatic hyperplasia.71 Uropathogens are similar to
those found in ambulatory UTI patients.

In a long-term care setting (e.g., nursing facility), if the
resident is clinically stable enough not to require hospi-
talization, a urinalysis and urine culture are sufficient for
the initial evaluation of a UTI. Urine samples from
incontinent men in nursing facilities can be collected with
excellent accuracy by using an external catheter system.72

In incontinent women who do not have an indwelling
bladder catheter, a straight in-and-out catheterization
may be required to obtain an accurate (uncontaminated)
urine sample. Residents with long-term bladder catheters
should have their catheters changed before obtaining a
urine specimen.73 Catheters remaining in the bladder for
prolonged periods become heavily colonized with numer-
ous different species of microorganisms, which may inval-
idate the isolation of pathogens residing in the bladder.
Institutionalized elderly appear to be infected more 
often with antibiotic-resistant bacteria such as Citrobac-
ter freundii, Pseudomonas aeruginosa, and Providencia
stuartii, especially those with chronic urinary catheters.71

Persons with chronic urinary catheters frequently have
polymicrobial bacteriuria, with Enterococcus spp.
occurring in about 25% of cases.

Treatment

For empiric therapy of elderly ambulatory patients with
UTI, the most commonly recommended antimicrobial
agent is trimethoprim-sulfamethoxazole.74,75 Although
oral beta lactam agents previously were also prescribed
as primary therapy for routine UTI (i.e., ampicillin,
amoxicillin-clavulanate, cephalosporins), increasing anti-
microbial resistance has reduced their efficacy. Oral 
fluoroquinolones are now preferred as an alternative to
trimethoprim-sulfamethoxazole or as primary treatment
in patients who are unable to tolerate trimethoprim 
or sulfonamides or fail on this regimen.76,77 Duration of
therapy is at least 7 days, with more complicated cases
requiring up to 14 days of treatment. Elderly men 
should generally be prescribed 14 days of antibiotics.

A repeat urine culture should be obtained approxi-
mately 7 to 10 days after completion of therapy for 
evidence of cure.

Older patients requiring hospitalization for UTI
should be initially administered antibiotics until there is
clinical improvement (afebrile for at least 24h; improve-
ment in other vital signs; able to eat and drink), at which
time they may be switched to oral antibiotics based on
culture and sensitivity data. Effective parenteral drugs
for UTI (pyelonephritis, urosepsis) include fluoro-
quinolones, extended-spectrum cephalosporins, beta
lactam-beta lactamase agents, and aminoglycosides.76,77

Aminoglycosides should be avoided in the elderly, when-
ever possible, because of the potential renal and eighth
nerve toxicities of these drugs. If Enterococcus spp. is 
isolated or suspected, ampicillin-sulbactam is recom-
mended. Most older patients with UTI in this setting
should be treated with 10 to 14 days of antimicrobial
therapy. A follow-up urine culture should be obtained 7
to 10 days after completion of treatment.

The management of UTI that requires treatment in the
setting of a long-term care facility will be similar to 
managing UTI in an ambulatory setting. Most residents
can be treated with oral antibiotics, that is, trimethoprim-
sulfamethoxazole or fluoroquinolones; amoxicillin-
clavulanate should be considered for patients with 
enterococci in the urine. Short-term parenteral therapy
can be administered with intramuscular third-generation
cephalosporin (e.g., ceftriaxone). Duration of antibi-
otics is similar to that prescribed for ambulatory UTI 
patients.

Respiratory Infections

Diagnosis

Pneumonia and influenza are particularly relevant in the
elderly because of their associated high mortality rates
and the high incidence of pneumonia with aging in both
the community and institutional settings.78–81

The most important respiratory infection is lower res-
piratory infection, which includes acute or chronic bron-
chitis and pneumonia. In the ambulatory setting, acute
and chronic bronchitis is the dominant lower respiratory
infection managed in an outpatient and home environ-
ment. Most acute bronchitis cases are caused by viruses
and require no specific diagnostic evaluation. However,
if the elderly patient appears to have more severe res-
piratory symptoms or fever, a chest radiograph may be
warranted to exclude possible pneumonia. Chronic bron-
chitis is especially prevalent in older men, with as many
as 40% of cases occurring in men age 65 years and older.82

Chronic bronchitis is defined as the presence of cough
and sputum production on most days for at least 3



months per year for 2 consecutive years.83 The disease
often is a prelude to or is accompanied by airway obstruc-
tion, leading to chronic obstructive pulmonary disease
(COPD). The most common pathogens found in chronic
bronchitis are Haemophilus influenzae, Streptococcus
pneumoniae, and Moraxella catarrhalis. However, in
more severe lung disease, as determined by the forced
expiratory volume in 1 s (FEV1) there appears to be a
higher isolation rate of gram-negative bacteria (Entero-
bacteriaceae and Pseudomonas species) from sputum in
patients with exacerbations of chronic bronchitis. With 
an FEV1 less than 35%, 40% of chronic bronchitics had
gram-negative bacteria isolated from purulent sputum 
in comparison with only 10% isolation rate for those 
with FEV1 greater than 50%.84 The evaluation of an
elderly patient with chronic bronchitis should include a
chest radiograph to exclude pneumonia or other respi-
ratory complications; collection of expectorated sputum
for microbiology is of limited value because of oropha-
ryngeal contamination. Measurement of FEV1 may be
considered in those elderly patients with chronic bron-
chitis who fail to respond to standard therapy (see section
on Treatment).

Most elderly patients (nearly two-thirds) with 
community-acquired pneumonia require hospitaliza-
tion.85 In one large study, 18% of outpatient-treated 
pneumonia cases were in the elderly, but 60% of the hos-
pitalized patients with community-acquired pneumonia
were 65 years and older.86 More recently, the Pneumonia
Patient Outcome Research Team (PORT) cohort study
established objective criteria to predict prognosis (death)
for patients with community-acquired pneumonia within
30 days of presentation.87 Equally important, this study, by
using clinical data and select laboratory/radiologic find-
ings to develop a point scoring system, could infer which
patients would most likely benefit from inpatient hospital
care for their pneumonia. A total point of 91 or greater
(class IV) predicted a poorer prognosis and thus justified
hospitalization. With each year of a patient’s age counted
as 1 point, the elderly patient is more likely to achieve a
point score of 91 or greater. Based on the PORT study, in
addition to a chest radiograph, the following diagnostic
studies are recommended on initial evaluation of an
elderly patient with community-acquired pneumonia:
arterial blood gas, hematocrit (complete blood count),
blood urea nitrogen (BUN), serum sodium (electrolyte
panel), and serum glucose. Microbiologic studies include
blood cultures, sputum for Gram stain and culture, and
tuberculin skin test if tuberculosis is part of the differ-
ential diagnosis. The most common reported cause of
community-acquired pneumonia in the elderly is S. pneu-
moniae (40%–60%); however, H. influenzae (in COPD),
gram-negative bacilli, and Legionella species may also be
isolated.88 If legionellosis is suspected, appropriate sero-
logic and staining tests should be ordered.

Pneumonia acquired while in the hospital for another
medical problem also occurs with greater frequency in
elderly patients; the incidence is three times higher in 
the elderly compared with younger patients.89 Hospital-
acquired pneumonia in the elderly is caused by patho-
gens similar to those in younger adults, with nearly half
of patients having more than one organism isolated; these
are gram-negative bacilli (40%–50%), anaerobic bacteria
(35%), Staphylococcus aureus (31%), and Streptococcus
pneumoniae (26%).90 The evaluation of hospital-acquired
pneumonia would be similar to that of community-
acquired pneumonia (see earlier discussion).

In residents of long-term care facilities who develop
pneumonia, most studies are from nursing facilities
(“nursing-home” acquired pneumonia).19 The PORT
study predictive index for prognosis and severity of pneu-
monia has also been successfully applied to nursing facil-
ity residents with pneumonia.91 Whether nursing facility
residents with pneumonia require hospitalization or can
be treated within the long-term care setting remains
unclear and controversial.92,93 The availability of appro-
priately trained staff and diagnostic and therapeutic
support services in a long-term care facility, as well as the
favorable pharmacokinetics of oral antibiotics, facilitate
treatment of pneumonia in this setting.91,94,95 In recently
developed practice guidelines endorsed by several geri-
atric/gerontology and infectious disease professional
organizations, the diagnostic evaluation for suspected
pneumonia in residents of long-term care facilities should
be limited to the following tests: (1) chest radiograph; (2)
pulse oximetry to determine oxygen saturation (diagnos-
tic and prognostic value); and (3) respiratory secretions
(expectorated sputum or nasopharyngeal aspirate) for
assessing purulence (predominance of neutrophils), with
subsequent analysis by Gram stain and culture and sen-
sitivity if purulence is present.96

Treatment

Acute bronchitis in an ambulatory setting should be
managed symptomatically because most cases are caused
by viruses. Hydration and nutrition are important in the
frail elderly.74 For severe cough, a mild antitussive agent
should be prescribed, but more potent drugs (e.g.,
codeine) are not recommended for the elderly because of
their side effects. If bronchospasm is present, an inhaled
bronchodilator will be helpful. When a secondary bacte-
rial infection occurs, empiric antibiotic treatment with
such drugs as amoxicillin-clavulanic acid, cefuroxime
axetil, azithromycin, clarithromycin, or erythromycin are
recommended. Most patients will require only 5 to 7 days
of treatment. Acute exacerbation of chronic bronchitis in
the elderly generally requires antibiotic therapy.97 In
patients with repeated bouts of cough and purulent
sputum, antibiotic therapy may be extended to 7 to 14
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days. In elderly patients with FEV1 less than 35% and
failure on standard antibiotic regimens for bronchitis or
patients with bronchiectasis, the likelihood of the pres-
ence of a gram-negative bacillary organism is high and
treatment with an oral fluoroquinolone should be pre-
scribed.78 Immunization with influenza vaccine should be
done on a yearly basis and at least one injection of pneu-
mococcal vaccine should be administered (see section on
Immunizations).

Community-acquired pneumonia requiring hospital-
ization should be managed with intravenous antibiotics
until the patient clinically improves and is afebrile for at
least 24 to 48h, is able to eat and drink, the respiratory
rate is less than 25/min, and pulse rate is less than
100/min.98 Patients can be discharged if the preceding cri-
teria are present plus the following conditions: (a) nega-
tive blood culture(s); (b) oxygen saturation on room air
is above 90% (with COPD, arterial oxygen >60mmHg
and carbon dioxide <45mmHg, or both values return to
baseline); and stable status of underlying diseases.98

Antibiotic selection depends on severity of disease,
suspected pathogens, and drug tolerance. Generally, an
extended-spectrum cephalosporin (e.g., third-generation
cephalosporin) or beta lactam-beta lactamase inhibi-
tor (e.g., ampicilllin-sulbactam, piperacillin-tazobactam)
combined with a macrolide (i.e., azithromycin, clar-
ithromycin, erythromycin) has been commonly recom-
mended as initial empiric therapy until microbiologic
data become available.99 A fluoroquinolone (e.g., levo-
floxacin, moxifloxacin, gatifloxacin) alone is also ac-
ceptable. If aspiration is suspected, clindamycin should 
be included in the regimen. Patients suspected of har-
boring Pseudomonas aeruginosa should be treated with
more than one antipseudomonal agent (e.g., piperacillin
or piperacillin-tazobactam plus a fluoroquinolone).99 Pa-
tients allergic to beta-lactam drugs should be treated with
a fluoroquinolone plus clindamycin.

Residents who acquire pneumonia in a long-term care
facility (e.g., nursing facility) may be treated in this setting
or transferred to a hospital.92–95 The severity of disease,
availability of 24-h/7-day per week appropriately trained
nursing staff in the facility, physicians willing to follow
patients at regular intervals (e.g., daily) in this setting,
capacity to provide parenteral therapies and respiratory
support treatment, quick and easy access to necessary 
laboratory and radiologic tests, advance directive or
mutually agreed decision between patient/family and
physician, and local institutional policies regarding trans-
fer of residents will determine whether treatment occurs
in the long-term care facility or hospital. A recent study,
using a treatment guideline for nursing facility-acquired
pneumonia based on community practices of geriatri-
cians, demonstrated that 72% of residents could be 
initially treated in the nursing facility with 61% requir-
ing only oral antibiotics.100 The 30-day mortality rates

between those initially treated in the nursing facility
(22%) and those treated in the hospital (31%) was not sig-
nificant. Additionally, the mortality rates for residents
treated in nursing homes with oral agents (21%) versus
intramuscularly administered antibiotics (25%) was also
similar.100 A suggested guideline for treating pneumonia
in a nursing facility was provided. Residents selected to be
managed in the long-term care setting can be treated with
a variety of antibiotics, with the route chosen determined
by several factors mentioned earlier (i.e., severity of
disease including ability to take oral medications, capac-
ity to give intravenous or intramuscular medications, and
availability of parenteral antibiotics). Appropriate intra-
venous antibiotics would be similar to those used to treat
hospitalized elderly patients with pneumonia (see earlier 
discussion). Commonly used intramuscular antibiotics
include certain third-generation cephalosporins such as
ceftriaxone, cefotaxime, and cefoperazone.100–103 If oral
administration of drugs is feasible,94,95,102 antibiotics such
as amoxicillin-clavulanic acid, second- or third-generation
cephalosporins (e.g., cefuroxime axetil, cefixime), or fluo-
roquinolones (with activity against S. pneumoniae, e.g.,
levofloxacin) would be primary choices. Clindamycin,
macrolides (erythromycin, clarithromycin, azithromycin),
or trimethoprim-sulfamethoxazole could be prescribed 
in select circumstances, such as aspiration (clinda-
mycin), beta-lactam allergy (macrolides, clindamycin,
trimethoprim-sulfamethoxazole), or possible legionel-
losis or mycoplasma (macrolides).

Skin and Soft Tissue Infections

Diagnosis

A variety of skin and soft tissue infections afflict older
persons, but the most difficult to manage clinically are
infected pressure ulcers, which occur most often in frail,
debilitated elderly.104,105

Cellulitis that is localized and without associated sys-
temic symptoms requires no diagnostic evaluation. Most
cellulitis cases are managed in an ambulatory setting.
Most cases of cellulitis are caused by either group A
streptococci or Staphylococcus aureus.106 In older patients
with skin infection associated with diabetes mellitus, the
lesions may be ulcerated or at times gangrenous. The
microbial agents in diabetic skin lesions are often mixed.
In early diabetic cellulitis, the organisms are primarily
staphylococci; lesions that are more chronic and ulcer-
ated are generally composed of streptococci, gram-
negative bacilli, and anaerobic bacteria.106 Diabetic skin
or soft tissue infections, especially in diabetic foot disease,
should have a plain radiograph of the underlying bone to
exclude a coexisting osteomyelitis.107 If plain radiographs
are negative and bone infection is still suspected, a bone



scan or magnetic resonance imaging (MRI) should be
considered.

Another dermal infection occurring primarily in the
elderly is herpes zoster (shingles) and its complication,
postherpetic neuralgia.20,108 It is managed primarily in an
outpatient setting. This infection is discussed separately
in Chapter 71 and is not covered here.

In both hospital and long-term care facility settings,
pressure ulcers that become secondarily infected pose
major problems for the elderly, especially the frail and
debilitated patient or resident. The topic of pressure
ulcers is discussed in Chapter 66, and there are numerous
excellent reviews on this clinical problem.109–111 The only
comments to emphasize regarding infected pressure
ulcers are (a) the microbiota of chronic lesions are gen-
erally a mixture of anaerobic and aerobic bacteria; (b) all
wounds are always colonized with organisms and thus
swab cultures of the surface of ulcers are not clinically
useful; and (c) antimicrobial treatment should only be ini-
tiated if there are associated signs of purulence, cellulitis,
or drainage of the wound or there is evidence of systemic
toxicity or osteomyelitis.

Treatment

Cellulitis in ambulatory elderly patients can generally be
effectively treated with oral cloxacillin or dicloxacillin for
7 to 10 days. Alternative drugs include oral cephalexin,
clindamycin, and amoxicillin-clavulanic acid. Diabetic
foot lesions with ulceration or those that are chronic may
have anaerobic organisms as part of the flora; treatment
with amoxicillin-clavulanic acid or a combination of clin-
damycin and an oral fluoroquinolone is recommended.
If no bone infection is present, diabetic skin infection
should be treated for approximately 2 weeks. Wound and
foot care are also equally important for these infections.

The treatment of pressure ulcers is discussed in
Chapter 66.

Tuberculosis

Diagnosis

Tuberculosis among persons without human immunode-
ficiency virus (HIV) infection occurs with the highest
incidence rate in the geriatric population and poses 
some diagnostic challenges and a different therapeutic
approach.112–113

Most cases of tuberculosis in the elderly (or any age
group) are diagnosed in an ambulatory setting. The rec-
ommended screening test remains the tuberculin skin
test, using a purified protein derivative (PPD) antigen 
in a strength of 5 units and applying the Mantoux 
technique.114,115 A two-step procedure for tuberculin test
should be implemented in all elderly persons suspected

of tuberculosis because of the “booster effect.” In persons
over age 55, the booster effect increases; that is, there is
previous sensitization to mycobacteria primarily from
earlier infection, the initial skin test application is nega-
tive, and a repeat test in 1 to 3 weeks becomes positive
(10mm or greater of induration with at least 6mm
increase from the first skin test). If a skin test is positive
or if the elderly person has symptoms and signs sugges-
tive of tuberculosis in the absence of a positive skin test,
a chest radiograph should be performed.112 An abnormal
chest radiograph with findings consistent with tuberculo-
sis (except old calcified granuloma as the only lesion)
warrants sputum collection from the patient for acid-fast
bacilli smear and culture for mycobacteria, specifically
Mycobacterium tuberculosis. Approximately 75% of all
tuberculosis in the elderly involves the lung.112

Disseminated tuberculosis and tuberculosis involving
the pericardium and meninges (pericarditis, meningitis)
generally require hospital care initially. The evaluation
would be similar as in the ambulatory setting, but addi-
tional studies specific to the organ involved would be
indicated (e.g., echocardiogram or pericardiocentesis for
pericarditis; cerebrospinal fluid examination and imaging
of the brain with meningitis).

Tuberculosis in a long-term care setting has been well
described.113,116 The initial evaluation would be the same
as described in the ambulatory setting. However, resi-
dents identified as having potential tuberculosis disease
(active tuberculosis) based on abnormal chest radiograph
or positive microbiologic studies require transfer to an
acute care facility in which isolation procedures for tuber-
culosis are available unless (1) chemotherapy is promptly
instituted at the time the diagnosis is suspected or 
confirmed; (2) recent and current contacts are evaluated
and placed on appropriate therapy; and (3) new contacts
can be prevented for a 1- to 2-week period.117

Treatment

The most recent recommendations for chemotherapy for
tuberculosis were published in 1994;118 these are noted in
Table 54.4. The recommendations are basically a four-drug
regimen at the outset and are based on the assumption that
resistance to isoniazid or rifampin may be prevalent.118

However, if isoniazid resistance is less than 4% in the 
community, a two- or three-drug regimen is acceptable.
Because most elderly patients acquired their tuberculous
infection before the usage of isoniazid, most M. tuberculo-
sis infections acquired by older adults are drug sensitive to
both isoniazid and rifampin.119 Most elderly patients with
pulmonary tuberculosis disease (active infection),whether
they are ambulatory,hospitalized,or institutionalized,may
be treated with isoniazid and rifampin for 9 months or iso-
niazid, rifampin, and pyrazinamide for 2 months, followed
by isoniazid and rifampin for another 4 months.119 For

54. Infectious Diseases 809



810 T.T. Yoshikawa

miliary or disseminated tuberculosis or tuberculous
meningitis, osteomyelitis, and pericarditis, therapy should
be extended to 12 months.

The indications for chemoprophylaxis (now called
treatment of latent tuberculosis infection) for elderly
patients or residents with positive tuberculin skin tests
are the same as for younger adults.113,119 Previously, stan-
dard chemoprophylaxis was 6 months of isoniazid.118

More recently, the Centers for Disease Control and Pre-
vention has revised its recommendations for chemopro-
phylaxis.120 Isoniazid is now recommended for 9 months;
2 months of rifampin and pyrazinamide is also accept-
able. Four months of rifampin alone is an alternative but
less acceptable regimen.

Elderly patients may have a higher incidence of 
isoniazid-associated hepatitis, and thus careful clinical
and laboratory monitoring of liver abnormalities is rec-
ommended. Baseline and follow-up liver function tests
(serum aminotransferase; SGOT) are obtained every 1 to
2 months. Elevation of the SGOT to five times above
normal or baseline or clinical signs of liver toxicity is an
indication to discontinue isoniazid (and rifampin and
pyrazinamide).113 After resolution of symptoms or abnor-
mal liver function tests, the isoniazid (and other drugs)
may be resumed at lower doses with gradual increasing
dosages. Recurrence of liver abnormalities requires a
trial of an alternative therapeutic regimen.

Infective Endocarditis

Diagnosis

As the American population ages and the incidence of
childhood rheumatic heart disease has declined, the inci-
dence of infective endocarditis has risen in the elderly;

nearly 50% of all cases of infective endocarditis in 
the United States occur in persons age 60 years and
older.121,122

Although the elderly patient with infective endocardi-
tis may be initially seen in an office setting, all patients
require diagnostic and therapeutic interventions per-
formed in a hospital. Immediate obtaining of at least
three sets of blood cultures at three different points in
time and an echocardiogram are the most important tests
for the diagnosis of infective endocarditis.123 More recent
criteria for diagnosing infective endocarditis incorporate
findings of an echocardiogram.124 The finding of persist-
ent bacteremia with clinical findings of infective endo-
carditis (regurgitant murmur, evidence of septic emboli)
or evidence of vegetation(s) on echocardiogram is suffi-
cient to make the diagnosis. In general, patients with
moderate to severe cardiac failure, prosthetic valve 
endocarditis, or failure on medical treatment should be
evaluated by cardiac surgery (see Treatment section of
Infective Endocarditis). The most common organisms
causing infective endocarditis in the elderly are 
streptococci, including viridans group streptococci and
occasionally Streptococcus bovis, Enterococcus spp., and
Staphylococcus aureus.125 In patients with prosthetic
valve endocarditis, S. aureus and S. epidermidis are the
dominant pathogens.

In a long-term care setting, if a resident is suspected of
infective endocarditis, he or she should be transferred to
an acute care facility for further diagnostic evaluation.

Treatment

Elderly patients with infective endocarditis require 
hospitalization. Ideally, if the patient is clinically stable,
specific antimicrobial therapy should be initiated after
identification of the organism from blood cultures.
However, most patients with suspected infective endo-
carditis are empirically treated immediately after blood
cultures are obtained, and antibiotics are then adjusted
according to the pathogen(s) isolated. Empiric therapy
for infective endocarditis in the elderly should be
directed toward streptococci, enterococci, and staphylo-
cocci. A suggested regimen is intravenous ampicillin,
nafcillin (or oxacillin), and an aminoglycoside (e.g.,
gentamicin) administered in high doses.126 Patients aller-
gic to beta-lactam antibiotics should be prescribed van-
comycin plus an aminoglycoside. Duration of therapy
varies depending on severity of illness, sensitivity of the
organism(s) to the antibiotics, complications of endo-
carditis, valve involvement (e.g., aortic valve infection
requires longer duration of antibiotics than tricuspid
valve endocarditis), and clinical response. Antimicrobial
therapy for infective endocarditis generally is for 4 to 6
weeks; prosthetic valve endocarditis requires at least 6
weeks of treatment.

Table 54.4. Treatment options for tuberculosis.

Drugs Frequency

Option 1
Isoniazid, rifampin, pyrazinamide and Daily

ethambutol or streptomycin for 8 weeksa;
then isoniazid and rifampin for 16 weeks Daily or two or three

times weeklyb

Option 2
Isoniazid, rifampin, pyrazinamide and Daily

ethambutol or streptomycin for 2 weeks;
then same drugs for 6 weeks; then Twice weeklyb

isoniazid and rifampin for 16 weeks

Option 3
Isoniazid, rifampin, pyrazinamide and Three times weeklyb

ethambutol or streptomycin for 24 weeksa

a If isoniazid resistance is less than 4% in a community, omit fourth drug;
streptomycin is not recommended for the elderly because of potential
ototoxicity.
b Intermittent dosing should be directly observed.
Source: Bass et al.118



Surgical intervention for infective endocarditis is indi-
cated for the following: (1) refractory congestive heart
failure; (2) more than one serious systemic embolic
episode; (3) persistent infection despite appropriate
antibiotics; (4) significant valve dysfunction as demon-
strated by echocardiography; (5) unavailability of effec-
tive antimicrobial therapy (e.g., for fungal endocarditis);
(6) resection of mycotic aneurysm; (7) antibiotic-resistant
organism causing infection; and (8) local valvular or
myocardial abscesses.127 In addition, the American Heart
Association has identified the following echocardio-
graphic features as associated with increased potential
for surgical intervention: (1) persistent vegetation after a
major systemic embolic episode; (2) anterior mitral valve
vegetation more than 1cm in diameter; (3) increase in 
the size of vegetation after 4 weeks of antimicrobial
therapy; (4) acute mitral valve insufficiency; (5) valve 
perforation or rupture; and (6) periannular extension of
infection.128

Recent data suggest that with early diagnosis of 
infective endocarditis using sensitive echocardiographic
methods such as transesophageal echocardiography, the
clinical outcome of elderly patients with valve infection
is similar to that for younger patients.13 Antimicrobial
chemoprophylaxis for preventing infective endocarditis
is the same for elderly patients as for the general adult
population, as has been published elsewhere.129

Meningitis

Diagnosis

As previously mentioned (see Table 54.1), meningitis 
in the elderly has an especially high mortality rate;12 in
adults, the incidence of bacterial meningitis increases
with advancing age.130,131

Unless an office setting or outpatient clinic has the
capacity for doing spinal punctures and immediate micro-
biologic studies (e.g., Gram stain), all elderly patients sus-
pected of meningitis should be managed in a hospital.
The sine qua non to making a specific diagnosis of menin-
gitis requires examination of the cerebrospinal fluid.
Most cases of meningitis in the elderly are caused by 
bacteria, primarily Streptococcus pneumoniae; Listeria
monocytogenes, Neisseria meningitidis, and gram-
negative bacilli (E. coli, Proteus, Klebsiella) are also
important meningopathogens in elderly patients. An
immediate Gram stain, immunologic studies for bacterial
antigens, and culture of the cerebrospinal fluid are the
most important initial tests; the cerebrospinal fluid
glucose (with simultaneous serum glucose), white blood
cell count with differential, and protein are also useful
diagnostically. A low cerebrospinal fluid glucose (below
40mg/dL or less than 30% of the simultaneously mea-

sured serum glucose), high white blood cell count (>500
cells/mL) with a differential of at least 80% neutrophils,
and an elevated protein (>100mg/dL) are consistent with
bacterial meningitis.132 In patients who present with focal
neurologic signs, seizures, coma, or suspicion of intra-
cranial hypertension (e.g., papilledema), a brain imaging
scan (e.g., computed tomography) should be performed
before doing a lumbar spinal tap to exclude a coexisting
mass lesion or shifts in brain structures. Under these 
conditions, the cerebrospinal fluid examination should be
postponed to avoid potential herniation of the brain.

Treatment

Because most meningitis cases in the elderly are second-
ary to a bacterial infection, effective antimicrobial
therapy is available for this life-threatening disease. In
patients who are clinically stable without evidence of
intracranial hypertension or mass lesion in the brain,
empiric antimicrobial therapy may be withheld until
blood cultures and lumbar spinal puncture are per-
formed. Treatment then can be more specific and directed
to a suspected etiologic pathogen based on findings on
the initial examination of the cerebrospinal fluid (e.g.,
Gram stain). However, in elderly patients who are
hypotensive, comatose, or having seizures or demon-
strating rapid development of focal neurologic deficits
(e.g., within 24h) should receive the initial dose of antibi-
otics intravenously immediately after blood cultures are
obtained and before any other tests are done (e.g.,
imaging scan of brain).133 Under these circumstances,
studies have shown that delays in antimicrobial therapy
seriously affect the clinical outcome.134 Earlier studies
have indicated that prior antimicrobial therapy may
affect the yield of organisms on Gram stain and culture,
but that the microbiologic data retrieved after a few
doses of antibiotics still remain substantial.135

Empiric antibiotic treatment in elderly patients sus-
pected of bacterial meningitis should be initiated with a
third-generation cephalosporin, that is, cefotaxime or cef-
triaxone, that penetrates well into the cerebrospinal fluid
and has good antibacterial activity against S. pneumoniae,
N. meningitidis, and gram-negative bacilli. Because L.
monocytogenes is always a potential meningopathogen in
the elderly, either penicillin G or ampicillin should also be
added to the empiric therapeutic regimen (cephalo-
sporins are relatively ineffective against this pathogen).132

In penicillin-allergic patients or if penicillin-resistant S.
pneumoniae is suspected (e.g., because of a high incidence
of this pathogen in the community), vancomycin should
be prescribed in place of the cephalosporin for patients
with beta-lactam allergy or added to the cephalosporin in
penicillin-resistant S. pneumoniae cases. In addition, if
methicillin-resistant Staphylococcus aureus is suspected
or isolated, vancomycin would be the drug of choice;
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otherwise, nafcillin or oxacillin should be administered
for methicillin-sensitive S. aureus meningitis. All drugs
should be administered intravenously during the entire
period of therapy. For Streptococcus pneumoniae and N.
meningiditis meningitis, most elderly patients should be
treated for approximately 10 days, assuming there is a
good clinical response. Meningitis caused by L. monocy-
togenes and gram-negative bacilli require at least 14 days
and as long as 21 days of treatment.

With a good clinical response, repeat lumbar spinal
punctures are not necessary at the completion of therapy.
Measuring changes in cell counts, glucose, and protein in
the cerebrospinal fluid are not better than clinical assess-
ment (symptomatic improvement) in determining when
to discontinue antibiotic therapy.136 Although systemic
corticosteroids have been recommended for children
with acute bacterial meningitis,133 data are lacking on
their benefits for treatment of routine cases of bacterial
meningitis in adults.137 Nevertheless, in elderly patients
with evidence of severely impaired mental status,
intracranial hypertension, cranial nerve palsy, or cerebral
edema, adjunctive corticosteroid therapy with dexa-
methasone may be beneficial even though supporting
data for this are lacking.133

Infectious Diarrhea

Infectious diarrhea has been recognized as a significant
cause of morbidity and mortality in older adults in devel-
oped countries and is the fourth most common infectious
disease in elderly patients confined to chronic care facil-
ities. Acute diarrhea in the elderly is associated with the
recovery of a specific diarrhea-inducing microorganism
or toxin in the stools of 40% to 50% of patients.

Infectious causes generally result from two main
pathophysiologic mechanisms: exudative (inflammatory
or invasive) and secretory (noninflammatory or noninva-
sive). Exudative diarrhea is characterized by inflamma-
tion, necrosis, and sloughing of the intestinal mucosa and
the presence of fecal leukocytes and occult or gross blood
in the stool. Common diarrheal pathogens that operate
predominantly by this method include Salmonella,
Shigella, Campylobacter, and Clostridium difficile (C.
difficile). Secretory diarrhea involves ion secretions that
cause obligatory water loss. This diarrhea is unaffected by
fasting and has been associated with viral infections
(rotavirus, Norwalk virus), Giardia lamblia, and Vibrio
cholerae.

Clostridium difficile infectious diarrhea following
antibiotic use is more protracted and severe in the elderly
because of repeated and prolonged use of these agents.
It is managed by discontinuation of the offending 
antibiotic and treatment with oral metronidazole or 
vancomycin.

Immunizations

Influenza

Epidemics of influenza occur annually during the winter
months and account for approximately 20,000 deaths
each year in the United States.138 Although the rates of
influenza infection is the highest among children, the
rates of serious morbidity and mortality are highest in 
the population age 65 years and older and in persons of
any age with serious underlying medical conditions.139

Influenza viruses that infect humans are primarily types
A and B (there is a type C, but it is not clinically 
relevant), with influenza type A predominating in most
epidemics. During the past three influenza seasons
(1997–2000), influenza type A(H3N2) has been the 
dominant strain.140

Vaccination is the primary method for the prevention
of influenza and its complications (e.g., death, pneumo-
nia). The primary target groups for immunization against
influenza are those with the highest risk of experiencing
complications from this infection, that is, all persons age
65 years and older and those persons under 65 years with
chronic underlying medical conditions.81 In addition,
individuals who are in contact with the high-risk
influenza target groups should also receive immunization
to prevent transmission of infection, such as health care
personnel, staff of long-term care facilities, employees of
assisted living and other residential settings housing high-
risk groups, persons providing home to care to high-risk
groups, and household members of persons in high-risk
groups.81 Immunization with the influenza vaccine should
be administered annually, usually from October through
November. The influenza vaccine has a 30% to 40%
effectiveness in preventing influenza in residents of long-
term care facilities, and perhaps a slightly higher rate 
of protection in ambulatory elderly.81 Its greatest benefit
is its effectiveness in reducing the severe complications
of influenza. It is 50% to 60% effective in preventing 
hospitalization or pneumonia and 80% effective in 
preventing death in elderly residents in chronic care 
institutions.81

Use of antiviral agents against influenza is an im-
portant adjunct to influenza immunization in the control
and prevention of this infection. Presently, amantadine
and rimantadine are approved for both treatment and
prophylaxis against influenza type A (neither drug is
effective against influenza type B). Amantadine and
rimantadine must be given within 48 h of onset of illness
to be effective in reducing severity and duration of
influenza. The standard dosage of 100 mg twice daily of
amantadine should be reduced to 100 mg per day in the
elderly; rimantadine, similarly, should be prescribed at a
dosage of 100 mg/day for those age 65 years and older;81

further dose reduction is justified with renal impairment.



The drugs are given for 3 to 5 days or discontinued within
24 to 48h after marked improvement of symptoms. Both
drugs can be used as chemoprophylaxis against influenza
type A infection during an outbreak but are not a sub-
stitute for immunization. It is recommended that chemo-
prophylaxis be prescribed for high-risk groups who have
not been vaccinated, those who cannot be vaccinated
(e.g., having allergy to vaccine), or individuals with dis-
eases that are associated with inadequate antibody
responses to immunization.81 In addition, during an out-
break chemoprophylaxis should be considered for all
elderly residents in long-term care facilities, even those
who have been appropriately vaccinated, because the
vaccine has only a 30% to 40% effectiveness in prevent-
ing influenza. Duration of prophylaxis is not clear, but
most would recommend prescribing the drug until the
peak activity of influenza in the community resolves.

Recently, two newer antiviral agents have been
approved for treatment of influenza types A and B, the
neurominidase inhibitors zanamivir and oseltamivir.141

The drugs are only recommended for persons with clini-
cal symptoms of influenza for no more than 2 days (effi-
cacy of drug after 48h of symptoms has not been shown).
Data are not available at the time of this writing show-
ing whether either zanamivir or oseltamivir prevents 
the complications of influenza, but preliminary studies
suggest their efficacy in reducing the incidence of in-
fluenza in previously vaccinated elderly.142 Zanamivir is
administered via oral inhalation spray and oseltamivir is
taken as an oral capsule: both drugs are prescribed for 
5 days. Zanamivir and oseltamivir, at present, are not
approved for chemoprophylaxis.

Pneumococcal Infection

Invasive Streptococcus pneumoniae (pneumococcal)
disease in the United States increases with age. In one
study, the annual incidence of bacteremia secondary to S.
pneumoniae in the general population was 15 to 30 cases
per 100,000 population; in persons age 65 years and older,
the incidence was 50 to 83 cases per 100,000 population.143

The majority (>60%) of pneumococcal bacteremia in
adults is associated with pneumonia.144 The incidence of
pneumococcal meningitis in adults is also the highest in
persons age 65 years and older.145 Pneumococcal infec-
tion causes 40,000 deaths annually in the United States,
with the case-fatality rates being the highest for bac-
teremia and meningitis; the highest mortality occurs in
the elderly population and patients with serious underly-
ing medical conditions.145

Immunization against invasive disease caused by the
most common serotypes of S. pneumoniae is the most
effective means of prevention. In immunocompetent
persons aged 65 years and older, the pneumococcal
vaccine was shown to have an effectiveness of 75%.146 A

single dose of the pneumococcal vaccine is indicated for
all persons aged 65 years and older, including previously
unvaccinated persons and persons who have not received
the vaccine within 5 years and were less than age 65 years
at the time of the vaccination.145 Persons in whom their
vaccination status is unknown should receive the vaccine.
A repeat dose is presently not indicated except for im-
munocompromised persons. In immunocompromised
persons (human immunodeficiency virus infection,
leukemia, lymphoma, multiple myeloma, generalized
malignancy, chronic renal failure or nephritic syndrome,
status postorgan transplantation, and receiving immuno-
suppressive chemotherapy), a single revaccination is rec-
ommended after 5 or more years have lapsed since the
first dose of pneumococcal vaccine.145 The pneumococcal
vaccine may be administered at the same time the in-
fluenza vaccine is given, provided they are injected at
opposite sites.

Tetanus

Although the total number of cases of tetanus has con-
tinued to decline over the past 50 years, recent reports
indicate that 35% of tetanus cases in the United States
occurred in persons aged 60 years or older. The case-
fatality rate also increased with age.147

During 1995 to 1997, the average annual incidence of
tetanus among persons age 60 years and older was 0.33
cases per 1 million population, which is a 2-fold increase
compared with persons aged 20 to 59 years and a 12-fold
increase compared with persons aged 1 to 19 years.147 The
case-fatality ratio was also highest in the older adult 
age group.147 The primary explanation for the higher inci-
dence and death rate from tetanus is the lack of adequate
immunization.

The Advisory Committee on Immunization Practices
(ACIP) recommends that immunization status be re-
viewed at age 50 and tetanus immunization be adminis-
tered to all older adults.148 However, there are no data on
the cost-effectiveness of immunizing all persons age 
50 and older (or 65 years and older) against tetanus in the
United States, given the relatively few number of cases
reported annually (average, 25 cases per year). In a Cana-
dian study that examined the cost-effectiveness of imple-
menting a primary tetanus vaccination program among
the elderly for family physicians, the conclusion was that
there was a questionable value of using health care
resources for this program.149 At that time (1984),
in Canadian dollars, the cost of preventing one case of
tetanus would be $1.9 million. Some have recommended
administering tetanus vaccine to all nursing home 
residents, which seems premature, given the lack of evi-
dence for cost-effectiveness.150 Immunization with tetanus
vaccine should, perhaps, be considered for older adults
who are at risk for wounds or injuries, and for institu-

54. Infectious Diseases 813



814 T.T. Yoshikawa

tionalized elderly who are a significant risk for cutaneous
ulcers.

Immunization for tetanus is administered using a com-
bined tetanus-diphtheria toxoid preparation in adults. A
primary series of three injections is given, followed by a
booster vaccination every 10 years.147
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55
Hematologic Problems
Gerald Rothstein

variances. The prevalence of anemia is increased in
populations of community-dwelling, clinic-visiting, and
hospitalized elderly. However, anemia is not a conse-
quence of age. Indeed, the distribution of hematocrit
values for elderly patients falls roughly into two popula-
tions: one that is in the anemic range, and another that
overlaps with the distribution for normal young adults.2

This finding supports the concept that older persons
develop anemia because of underlying disease. Indeed,
careful diagnostic testing of elderly anemic subjects
reveals one or more identifiable causes for the anemia in
at least 80% of cases.2

Substrates for Blood Cell Production

Critical substrates for blood cell production are iron,
vitamin B12, folic acid, dietary calories, and protein.
Deficiencies in one or more of these substrates cause
anemia, as well as other adverse consequences.

In the elderly, the body’s iron is highly conserved.
There is no excretory pathway for iron, and aged women
are not affected by the iron loss of pregnancy or normal
menstruation. Loss of iron from the body is only approx-
imately 1 milligram (mg) per day, occurring as skin and
gut cells are shed passively. In contrast to this slight daily
insensible loss, total body iron is normally approximately
3g, distributed roughly equally between red cell hemo-
globin and storage iron within reticuloendothelial cells.3

Consequently, storage iron alone is approximately 1500
times greater than the expected daily insensible loss. This
extensive supply of stored iron provides a reserve with
which to replace the iron of hemoglobin if blood were
lost. Indeed, even if no dietary iron were ingested, more
than 4 years would elapse before the iron stores were
exhausted by insensible iron loss and anemia began to
develop. Therefore, iron deficiency should never be
considered to be a consequence of dietary deficiency 
of iron. Iron deficiency should always be considered a

The bone marrow and circulating blood cells make up the
blood cell system. This system is a dynamic one where, in
the nondiseased steady state, production and utilization
of blood cells are equal. However, when there is an
increased demand for blood cells, such as during anemia
or infection, the marrow produces more cells to provide
for the increased need. In young and middle-aged adults,
the system functions appropriately, responding to physi-
ologic needs and then returning to the steady state ready
to respond to new demands. However, as aging pro-
ceeds, the response to increased demand for blood cells
becomes disordered and a variety of factors combine to
increase the prevalence of anemia and hematologic
malignancy.

The Bone Marrow During Aging

The bone marrow is the site of production for circulating
red blood cells, granulocytes, and platelets. As aging pro-
ceeds, the marrow becomes increasingly localized to the
axial skeleton. However, in nondiseased elderly persons,
the total number of marrow cells in the body is not
decreased; it is similar to that of healthy young adults.1

Consequently, clinical examination of the marrow (the
myeloid: erythroid ratio, maturation of cell lines,
karyotypic analysis, and presence and distribution of
stainable iron) of older persons does not differ from that
of normal young adults.

The Blood Cells and Their Laboratory
Values During Aging

The concentrations of red cells, platelets, and leukocytes
in the blood of healthy older persons do not differ from
those of young adults. The normal ranges for hematocrit
are expected to increase with altitude and are best inter-
preted in the context of locally generated means and
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consequence of blood loss, and should prompt a thorough
search for a source of bleeding, such as occult colon car-
cinoma. Indeed, in more than 80% of cases of iron defi-
ciency the reason for iron loss is identified, and, at least
in a population of variously aged adults, almost always
the cause is blood loss.4

Folic acid and vitamin B12 have a critical role in cellu-
lar proliferation. Deficiencies in these vitamins lead to
macrocytic anemia with characteristic morphologic
alterations (megaloblastic changes) in the precursors of
the marrow and circulating neutrophils. Vitamin B12 is
also important for maintenance of the integrity of the
nervous system, and its deficiency leads to subacute com-
bined degeneration of the nervous system with periph-
eral sensory manifestations and cognitive impairment.
The megaloblastic anemia of either vitamin can be cor-
rected by folic acid, so that administration of folic acid
can mask the anemic manifestations of vitamin B12 defi-
ciency. The neurologic changes of B12 deficiency are only
inconsistently reversed by replacement therapy and may
be irreversible if advanced.5

Regulation of Blood Cell Production
During Aging

In steady state and during periods of increased demand,
blood cell production is regulated by erythropoietin and
a variety of cytokine stimulators, as well as being under
the influence of endocrine hormones such as thyroxine,
and corticosteroids. During aging, steady-state regulation
of the marrow appears normal, as evidenced by normal
numbers of marrow precursors.1,6–8 During periods of
increased hematopoietic demand, the hematopoietic
response of the elderly is dysregulated. For example,
phlebotomized aged mice do not repair posthemorrhagic
anemia as rapidly as young animals.6 The cause of this
impaired regeneration of red cells is unclear and may be
multifactorial. In elderly persons, deficiency of erythro-
poietin is a frequent contributing or causative factor,
and the administration of recombinant erythropoietin is
effective in reversing at least some of the anemias in
elderly persons due to erythropoietin deficiency.9 Defects
in leukocyte regeneration have also been demonstrated
in aged animals, which do not replace utilized neutrophils
as briskly as young adults.7 In fact, in bacterially infected
aged mice, there is a paradoxical reduction in both the
number and proliferative rate of neutrophil precursors.7

The marrow precursors of elderly persons show a similar
defect, with paradoxical reductions in the concentrations
of progenitor cells for granulocytes, as well as red cells.

A number of studies have shown that these hema-
topoietic defects may in part be explained by impaired
production of cytokine stimulators such as granulocyte-
macrophage colony-stimulating factor (GM-CSF).10

However, the disordered production of cytokines is not
one of universal impairment; the production of other
cytokines, such as interleukin 6 (IL-6) (a promoter of B-
lymphocyte survival and growth) appears to be increased
in the elderly.11,12 Consequently, factors that control the
production of blood cells appear to be dysregulated
during aging, thus impairing the ability of the marrow to
appropriately respond to increased demand for blood
cells. The age-associated paradoxical reduction in marrow
cells during infection and anemia is not yet understood,
but it can be speculated that the dysregulated production
of cytokines, such as IL-10, which induce programmed cell
death (apoptosis), may account for this.13 It can also be
proposed that dysregulated production of cytokines that
impair normal marrow growth or promote the growth of
neoplastic clones may be factors in the increased preva-
lence of hematologic malignancies in the elderly. IL-6 is
an example of an age-associated increase in cytokine
production that can promote the emergence of a specific
malignant disease, multiple myeloma. IL-6 is a promoter
of the survival and growth of myeloma cells, and IL-6 also
impairs the effectiveness of antimyeloma therapy with
corticosteroids by blockading their mechanism of action:
induction of programmed cell death.14

Anemia in the Elderly

Although anemia is more prevalent as aging proceeds,
this cannot be assumed to be due to aging alone. In the
elderly as in young adults, discrete and identifiable
diseases cause anemia. However, elderly persons can be
considered to be more susceptible to anemia-inducing
events because of an age-associated impairment of the
marrow’s ability to appropriately increase red cell
production.

Prevalence of Anemia in the Elderly

The prevalence of anemia in the elderly is greater than
that of young adults, ranging from 5% to 51%, with the
lowest prevalence in community-dwelling elderly who
consider themselves healthy, intermediate values for
prevalence among those enrolled in clinics for health
care, and the greatest prevalence among the oldest old
who are hospitalized.2,15–17 This correlation of age-
associated anemia and health status supports the concept
that anemia is a consequence of disease in the elderly 
and not due to age alone.

Clinical Presentation of Anemia

The clinical presentation of anemia depends on the
degree of anemia, the underlying cause, and the presence
of comorbid conditions. Often, anemia in the elderly is



associated with such nonspecific symptoms as fatigue,
functional decline, and weakess, and is only discovered 
by laboratory survey. Under these circumstances, the
patient’s perception of quality of life may be adversely
affected, even when hemoglobin levels are as high as 
11g/dL. Importantly, the fatigue and poor quality of life
associated with anemia respond to correction of the
anemia even when serious underlying conditions such as
malignancy are unresponsive to treatment. When anemia
is a consequence of malignancy such as myeloma, the
dominant presenting symptoms may be those associated
with the underlying neoplasm, such as bone pain, symp-
toms of uremia, or even confusion due to hypercalcemia.
When anemia is associated with newly developed
postural hypotension, increasing dyspnea, or increasing
angina, this may indicate that the anemia has developed
acutely, is severe, or is associated with acute bleeding and
intravascular volume loss. In such cases, aggressive inter-
ventions to restore intravascular volume and red cell
mass are indicated.

Determining the Etiology of Anemia

The etiology of anemia should be established to identify
the pathologic process responsible for the anemia, to
determine the appropriate therapeutic approach for the
anemia, and to provide prognostic information. The task
of diagnosis is simplified by the consideration that
anemia can be categorized kinetically as being due to
decreased production of red cells, increased destruction
of red cells, loss of red cells (bleeding), or ineffective
erythropoiesis. The various laboratory tests that can be
used to place anemia in one of these kinetic categories
are shown in Table 55.1, as are disorders associated with
each kinetic category. It can be seen that the decreased
production category is primarily composed of deficien-
cies of molecular substrates for hematopoiesis, and by
infiltrative diseases (e.g., hematopoietic malignancies,

metastases, myelofibrosis). The category of increased
destruction is composed of the hemolytic anemias and by
bleeding into closed body spaces, such as retroperi-
toneally. The category blood loss is a simple one, related
to mechanical trauma, gastrointestinal lesions, or hemor-
rhagic diatheses. Ineffective erythropoiesis is associated
with clonal hematoproliferative disorders and mega-
loblastic states.

In addition to the basic tests already listed, the com-
plete blood count (CBC) should include a measure of the
mean red cell volume, the MCV. In this way, the anemias
may be characterized morphologically as normocytic,
microcytic, or macrocytic. The morphologic categories of
anemia are shown in Table 55.2, along with diseases asso-
ciated with them. The need for the tests other than the
CBC and MCV varies from example to example, and effi-
cient and effective determination of etiologies is greatly
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Table 55.1. The kinetic categories of anemia: supportive laboratory tests and associated disorders.

Kinetic category of anemia Laboratory tests Corresponding disorders

Decreased red cell production Reticulocyte counta (reduced) Iron deficiency, anemia of chronic disease, megaloblastic
Marrow cellularity (reduced) anemias, protein/calorie malnutrition, endocrine diseases,
Marrow myeloid: erythroid ratio (increased) erythropoietin deficiency marrow infiltrative diseases,

aplastic anemia, anemia secondary to chemotherapy

Increased red cell destruction Indirect bilirubina (increased) Hemolytic anemias, bleeding into closed body spaces,
LDH (increased) paroxysmal nocturnal hemoglobinuria

Loss of red cells History of bleedinga GI blood loss, surgical blood loss, bleeding diatheses
Stool guaiac (positive)a

Ineffective erythropoiesis Reticulocyte counta (reduced) Myelodysplastic syndromes, megaloblastic anemia
Indirect bilirubina (increased)
LDH (increased)
Marrow myeloid :erythroid ratio (increased)

a Tests useful for screening purposes.

Table 55.2. Morphologic categories of anemia and selected
corresponding disorders.

Morphologic category Disorders

Microcytic Iron deficiency
Anemia of chronic disease
Thalassemia, hemoglobin E disease
Spherocytic hemolytic anemias

Macrocytic Megaloblastic anemia (B12 and/or folate
deficiency, antimetabolites)

Liver disease with target cells
Greatly increased numbers of reticulocytes

Normocytic Renal failure
Erythropoietin deficiency
Endocrine disorders
Anemia of chronic disease
Protein-calorie malnutrition
Infiltrative diseases of the marrow
Aplastic anemia
Anemia secondary to chemotherapy
Polymyalgia rheumatica
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enhanced by coupling tests of kinetic parameters with the
morphologic information. However, results can some-
times be complex, such as is found in anemia resulting
from ineffective erythropoiesis, where the corrected
reticulocyte count is low (evidence of decreased pro-
duction of red blood cells, RBC), the indirect bilirubin is
elevated (increased destruction of RBC), and the bone
marrow is hypercellular (increased RBC production).
Also in hemolytic states, evidence of increased RBC
destruction is frequently accompanied by an increased
reticulocyte count. Effective use of the morphologic 
and kinetic information serves the essential process of
progressively excluding disorders in the differential
diagnosis until the correct cause is identified and
confirmed.

Interpretation of Laboratory Tests for Anemia

The utilization of the various laboratory tests for the
diagnosis of anemia requires an understanding of the
strategies and pitfalls of their interpretation.

Laboratory reports for reticulocyte count are
expressed as percent (%), or the number of reticulocytes
(young red cells) per 100 red cells in the blood smear
preparation. The normal range is from 0.8% to 2.5% in
men and 0.8% to 4.1% in women if anemia is not present.
However, anemia is expected to stimulate increased pro-
duction of reticulocytes. In anemic subjects, an adjusted
reticulocyte percentage should be calculated by multi-
plying a patient’s raw laboratory reticulocyte percent by
the ratio of the patient’s hematocrit to an average normal
hematocrit value, such as 45%.

Measurements of serum folate should be conducted
before patients are fed in hospital because single feedings
of foods rich in folic acid may raise folate levels into the
normal range. Measurements of red cell folate content
provide a better estimate of folate status for preceding
months. Folic acid deficiency is most frequently caused 
by decreased dietary intake, although deficiency can also
occur because of intestinal malabsorption and because of
blockage of absorption by such drugs as anticonvulsants
and sulfasalazine.

Serum levels of vitamin B12 may also be difficult to
interpret. Some reports have suggested that concentra-
tions of less than 100pg/mL are necessary for establish-
ing the diagnosis of B12-deficient anemia. However, more
recent studies suggest that levels greater than 100pg/mL
are found in more than one-third subjects with pernicious
anemia.2 Other investigators suggest that even levels of
B12 in the low-normal range may be associated with the

Corrected reticulocyte %

uncorrected reticulocyte %
patient hematocrit %

45
= ¥

( )

central nervous system changes of B12 deficiency, so 
that measurements of methylmalonic acid may be
indicated when B12 is in the low-normal range (200–
300pg/mL).2,18,19. Vitamin B12 is plentiful in animal prod-
ucts and is stored in considerable quantity, so that strict
vegetarian (vegan) diets appear necessary to cause defi-
ciency states based on reduced dietary intake. More
frequently, B12 deficiency is based on defective absorp-
tion, either because of deficiency of gastric-produced
intrinsic factor needed for B12 absorption, or due to intes-
tinal mucosal atrophy or removal of the jejunum. The
Schilling test can be used to assess the mechanism of B12

malabsorption but is relatively insensitive as a diagnostic
tool for the deficiency state, so that normal Schilling test
results do not exclude the diagnosis of B12 deficiency.

Measurements of erythropoietin must be interpreted
in light of the degree of anemia that is present. In the
presence of anemia, erythropoietin production should be
increased and circulating levels should rise. Unfortu-
nately, the response of serum erythropoietin to varying
degrees of anemia has not been clearly defined and varies
among laboratories. However, serum erythropoietin is
expected to rise to levels above those described as normal
for nonanemic individuals, and many laboratories can
supply at least partially complete data for relationship of
erythropoietin levels to various degrees of anemia. If
such data are not available, a practical approach would
be to expect erythropoietin levels in patients with
moderate or severe anemia to rise to at least fivefold 
of the upper limit of the laboratory’s normal range.

Evaluation of Renal Function

For the purpose of assessing the role of renal function in
anemia, one should use creatinine clearance. The “normal
range” reported for serum creatinine by laboratories is
derived from studies of young adults and assumptions
that depend upon a phenotypically young body compo-
sition. During aging, lean body mass comprises a pro-
gressively smaller proportion of body weight, so that the
source for creatinine diminishes; this change is magnified
even further in elderly women. Consequently, reliance on
serum creatinine measurements alone results in an over-
estimate of renal function in the elderly. To correct for
the age-related change in body composition, the creati-
nine clearance can be estimated by the Cockcroft–Gault
equation:

For women, the calculated creatinine clearance from this
equation is multiplied by 0.85. Creatinine clearances of
30mL/min can be expected to be associated with anemia,

Creatinine clearance
140 age years weight kg

serum creatinine concentration mg dL
= ¥ - ( ) ¥ ( )

( )
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and when creatinine clearance is 20mL/min or less, the
hematocrit is usually 30% or less.20 In otherwise unex-
plained normocytic anemia, measurement of erythro-
poietin measurement may be useful even if calculated
creatinine clearance is more than 40ml/min because the
Cockroft–Gault formula only provides a rough estimate
of creatinine clearance, and there may be uncoupling of
erythropoietin secretion and renal function.21

Serum iron, total iron-binding capacity, transferrin
saturation, and ferritin frequently are sufficient to assess
iron stores.22 To avoid artifactual variation related to
ingested iron or diurnal variation in iron concentration,
the serum iron should be measured fasting and in the
morning, and in the absence of medicinal iron supplemen-
tation. Normal values among laboratories vary highly and
may range from 28 to 122 mmoles/L; consequently, the
normal values used should be those established for the lab-
oratory performing the test. The total iron-binding capac-
ity (TIBC) reflects the quantity of iron transport protein,
transferrin,and ranges from 250 to 435 mmoles/L. Elevated
TIBC values are most often found in iron deficiency; low
values are expected in the anemia of chronic disorders and
in the presence of protein-calorie malnutrition. The trans-
ferrin saturation is calculated by dividing the serum iron ¥
100 by the TIBC. The transferrin saturation is expected to
be reduced to a mean value of 7% in iron deficiency, as
compared with a mean of 15% in the anemia of chronic
disease, and is between 20% and 45% in normal individu-
als. Saturations greater than 75% are found in sideroblas-
tic anemia and iron overload conditions. Measurement of
serum ferritin is a useful means of indirectly assessing the
quantity of stored iron. Values greater than 300 micro-
grams per liter (mg/L) suggest iron overload, such as can
occur with multiple transfusion or hemochromatosis.21–23

In studies of the elderly, serum ferritin measurements are
informative in considering the diagnosis of iron deficiency.
Concentrations greater than 100 mg/L are associated with
a probability of less than 10% of iron deficiency whereas
values less than 18 mg/L indicate a greater than 95%
probability of iron deficiency.24

Microscopic examination of the blood and marrow is
also useful in identifying the etiology of anemia. Exami-
nation of the blood smear is highly dependent on the skill
of the examiner, and should be carried out when the
morphology of circulating RBC and white blood cells is
critical to identifying the etiology of anemia. Variations in
the size (anisocytosis) and shape (poikilocytosis) of red
cells are prominent features of iron deficiency,and also are
prominent with certain infiltrative diseases of the marrow,
such as myelofibrosis and metatastases to the marrow.
Circulating nucleated red cells may also be found in the
infiltrative diseases. In iron deficiency, the red cells are
microcytic and their hemoglobin concentration (MCHC)
is usually reduced (hypochromia) when the hematocrit is
as low as 25%. Hypochromia is variably present or absent

when the hematocrit is greater than 30%.25 Young red
cells (reticulocytes) can be recognized by their large diam-
eter, a bluish cast to the cytoplasm, and the presence of
stippling, which is due to polyribosomes completing the
synthesis of hemoglobin. Megaloblastic anemias are char-
acterized by the presence of large, oval-shaped circulating
red cells (macrocytes), and further examination usually
reveals hypersegmented neutrophils with six or more
nuclear lobes. The blood smear in megaloblastic anemia
also may disclose a reduction in the numbers of leuko-
cytes and platelets. In addition, examination of the blood
smear can reveal leukemic white blood cells, myeloma
cells, target cells (large red cells with a target-like distri-
bution of hemoglobin), and a host of other abnormalities.
Consequently, examination of the blood may aid substan-
tially in identifying the cause of the anemia.

The marrow can be prepared by smearing cells on a
slide, preparing pathologic sections of clotted aspirates,
or preparing sections of biopsies obtained by cutting
needle or surgical resection. Aspirates may theoretically
be obtained from any bone bearing marrow, but most are
obtained from the iliac crests. Occasionally, marrow is
obtained by aspirate of the sternum, but this procedure
is potentially hazardous because of the risk of pericardial
or cardiac puncture in all patients; the risk is even greater
in elderly persons with osteoporosis. Usually, both aspi-
rated and biopsy specimens are obtained. Aspirated cells
examined in smears are useful for morphogic evaluation
of cellular maturation, examination for stainable storage
iron, and determination of the myeloid: erythroid ratio.
Aspirated cells can also be submitted for chromosomal
analysis. In cases of megaloblastic anemia, examination
of the marrow reveals typical changes characterized by
red cell precursors whose nuclei appear younger than
expected for the degree of hemoglobin synthesis in the
cytoplasm. This “nuclear/cytoplasmic dissociation” is a
hallmark of megaloblastic red cell production. Usually,
the workup of anemia can be completed without marrow
examination, and such examination is only carried out to
definitively address issues such as iron status, infiltrative
or malignant disease, megaloblastic processes, aplastic
anemia, and sideroblastic anemia or myelodysplastic
syndromes. The quantitative cellular content (cellularity)
of the marrow can be estimated by examination of clot
sections of aspirates and biopsies, but not by smears of
aspirates.

The Basic Laboratory Approach to Anemia

A practical approach is to begin with the morphologic
classification of the anemia and then proceed through
additional selected tests to identify the etiology. Note that
the values for mean corpuscular volume (MCV) may
differ among laboratories, and values specific for each
laboratory should be used.
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Microcytic Anemias (MCV < 80fL)

The most common diagnoses are iron deficiency, the
anemia of chronic disorders and thalassemia. First, iron
status should be defined.

Initial Laboratory Tests

Serum iron
Serum TIBC
% Transferrin saturation
Serum ferritin
Optional: Marrow for stainable iron if the serum tests do

not clearly define iron status

Interpretation and Course of Action

This panel of tests defines iron status. Reduced serum
iron, increased TIBC and greatly reduced % transferrin
saturation establish the diagnosis of iron deficiency.
When those results are ambiguous, staining of the
marrow for iron represents the “gold standard” for
evaluation of iron stores. When iron stores are depleted,
stainable marrow iron is absent. The diagnosis of iron
deficiency dictates an effort to identify the source of iron
loss (bleeding) and to proceed with iron replacement
therapy.

Reduced serum iron, decreased or normal TIBC,
mildly decreased % transferrin saturation, normal or
increased ferritin, the presence of stainable iron in the
marrow, and the presence of an active inflammatory
disease suggest the anemia of chronic disease. Approxi-
mately 30% of patients with the anemia of chronic
disease have microcytic red cells, so the absence of micro-
cytosis does not exclude this diagnosis.25 The anemia of
chronic disease may respond partially or completely to
effective treatment of the underlying inflammatory con-
dition26 and, in some cases, erythropoietin administration
may be indicated to improve quality of life, even if the
underlying condition is not responsive to treatments
directed against it.9,27

Macrocytic Anemias (MCV > 100fL)

In general, the diagnoses comprising this category can be
divided into those caused by impaired DNA synthesis
(megaloblastic anemias), increased reticulocytes,
alterations of the RBC membrane due to liver disease,
or, more rarely, hemoglobinopathy. The anemias of
myelodysplastic disorders usually are also macrocytic.
The etiology usually can be identified as follows.

Initial Laboratory Tests

Reticulocyte count
Indirect bilirubin

Interpretation and Course of Action

An increased reticulocyte count signifies increased RBC
production in response to either blood loss or hemolytic
anemia. In the absence of an elevated bilirubin, blood
loss is most likely and the source of blood loss should be
identified. If the bilirubin is also elevated, hemolytic
anemia should be suspected.

If reticulocyte number is normal or reduced, proceed
to examination of blood and bone marrow for mega-
loblastic changes.

Interpretation and Course of Action

If megaloblastic changes are found in the marrow, this
confirms the diagnosis of megaloblastic anemia. Serum
vitamin B12 and folic acid concentrations should be
measured. If a deficient value is found, therapy should 
be instituted to correct the deficiency. If antimetabolite
therapy has been administered, this should be considered
the cause of the anemia. If the marrow is not mega-
loblastic, the blood smear should be examined for the
presence of target cells, which may signal the presence of
liver disease, hypothyroidism, or, rarely, an inherited
hemoglobinopathy such as hemoglobin C disease.

Normocytic Anemias (MCV 81–100fL)

This morphologic category includes a wide variety of eti-
ologies including posthemorrhagic anemias or hemolytic
anemias without extensive reticulocytosis, conditions in
which marrow cell production is impaired (e.g., aplastic
anemia, infiltrative diseases of the marrow, anemia due to
decreased erythropoietin production, the anemia of
protein-calorie malnutrition, and most examples of the
anemia of chronic disease). A useful initial procedure is
to perform a reticulocyte count.

Initial Laboratory Test

Reticulocyte count

Interpretation and Course of Action

An increased reticulocyte count reflects an increase in
RBC production and should prompt consideration of 
the diagnoses of hemolytic anemia or posthemorrhagic
anemia. A history of blood loss should be sought, and
tests that can reflect increased red cell destruction 
should be obtained (indirect bilirubin, LDH). If evidence
of hemolysis is found, the differential diagnosis should
include autoimmune causes with or without underlying
malignancy or oxidant sensitivity due to glucose-6-
phosphate dehydrogenase deficiency. It should also be
noted that bleeding into closed body spaces, such as
retroperitoneally, can yield kinetic and morphologic lab-
oratory results that are indistinguishable from those of
hemolytic anemia.



A normal or reduced reticulocyte count should prompt
the consideration of hepatic or endocrine disorders. If
these screening surveys are negative, an additional labo-
ratory test should be preformed.

Microscopic Examination of the Peripheral Blood

Bone marrow aspirate and biopsy
Serum iron, TIBC, transferrin saturation, and ferritin

Interpretation and Course of Action

Examination of the blood and bone marrow is fre-
quently sufficient to establish or exclude the diagnoses 
of leukemia, myeloma, myelofibrosis, myelodysplasia, or
infiltration of the marrow with metastases. Submission of
aspirated marrow cells for karyotypic analysis may be
useful in differentiating certain of these causes. Iron
studies that reveal a reduced serum iron, decreased
TIBC, modest decrease in the % transferrin saturation,
and normal or elevated ferritin are consistent with the
diagnosis of the anemia of chronic disease, in which nor-
mocytic RBCs are found in approximately 70% of cases.26

Treatment of Anemia

The goal in treating anemia is to increase or completely
restore the circulating red cells to normal levels. The
appropriate strategies for increasing the red cell mass
should be specifically directed by the urgency of the need
for treatment and the underlying cause of the anemia.
Some remediable causes of anemia and their key labora-
tory findings and treatment, are displayed in Table 55.3.

Transfusion

Transfusion is associated with significant risks, such as
volume overload, immunologic transfusion reactions, and
the unintended infusion of infectious agents, such as
transfusion-associated hepatitis, Epstein–Barr virus, and
human immunodeficiency virus. Consequently, transfu-
sion should not be given simply because a patient’s
hemoglobin or hematocrit has reached an arbitrary level.
Indications for transfusion include acute blood loss with
symptoms of hypovolemia, progressive symptoms of
decreased oxygen delivery such as angina or increasing
confusion, or symptomatic anemia that is refractory to
nontransfusion therapy. When transfusion is used to treat
refractory anemia without loss of blood volume, concen-
trated red cells should be used to avoid volume overload.
However, even when restoration of blood volume is
indicated, blood banks may only supply concentrated red
cells rather than whole blood. In such cases, concentrated
red cells may be given together with crystalloid or syn-
thetic plasma volume expanders. The infusion of plasma
or albumin appears unnecessary except when volume loss
has exceeded 50% of total blood volume.28 When blood
transfusion is urgent, it should be given together with
measures to ensure restoration of the blood volume.

Correction of Deficiencies of Substrates for Red
Blood Cell Production

This strategy represents the ideal for management of
anemia. A diagnostic process clearly identifies a defi-
ciency of iron, folic acid, vitamin B12, or protein/calories,
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Table 55.3. Some remediable causes of anemia, their key laboratory results, and treatment.

Etiology Laboratory results Treatment and other interventions/studies

Iron deficiency Microcytic RBC Identify source of iron loss and correct. Give oral iron 3 months,
Reduced serum iron repeat iron studies. Intravenous iron only if iron cannot be 
Increased TIBC given orally.
Reduced Tf saturation
Reticulocytes not increased

Anemia of chronic disease Normo- or microcytic RBC Identify underlying inflammatory disease. Apply remedy to underlying
Reduced serum iron disease when available. May be responsive to erythropoietin
Reduced TIBC administration.
Reduced Tf saturation
Reticulocytes not increased

B12, folate-deficient anemia Macrocytic RBC Evaluate diet for sources of B12, folic acid. Rule out malabsorption.
Hypersegmented PMN on Administer B12 or folate for replacement. Track response with

blood smear reticulocyte counts, Hct/Hgb. B12 replacement must be for lifetime.
Reduced B12 or folic acid
Megaloblastic changes on bone

marrow exam
Reticulocytes not increased

Protein-calorie-deficient anemia Normocytic RBC Restoration of protein-calorie nutrition restores the hematocrit to 
Reduced lymphocyte count normal.
Reduced serum albunin
Reduced serum transferrin
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and administration of the appropriate substrate 
corrects the anemia. Usually, a response to therapy can
be observed within 4 weeks of initiating therapy, and the
anemia is repaired in 3 months or less. When iron therapy
is needed, oral administration is the preferred route, and
the gluconate, sulfate, or fumarate salts of iron are all
effective. The iron should be administered with meals to
avoid gastrointestinal side effects, and therapy is con-
tinued for 3 to 6 months after the anemia is resolved to
assure replacement of iron stores.29 If taken as directed,
oral iron therapy is almost always effective in treating
iron deficiency, although treatment failures may be
encountered because patients may not comply with
therapy. Parenteral iron therapy may be necessary in
patients who are unable to tolerate oral iron, patients
who are noncompliant with oral therapy, situations in
which bleeding continues at a rate that exceeds the ability
of oral iron to compensate for loss, patients with malab-
sorption of oral iron, dialysis patients unable to maintain
adequate iron by oral intake, and in those who repeat-
edly and very frequently donate large amounts of blood.
Iron-dextran is the preferred preparation for parenteral
use and is usually administered intravenously because
repeated intramuscular injections are painful and cause
staining of the skin at the site of injection. It should be
recognized that iron-dextran may cause hypersensitivity
reactions.

Vitamin B12 can be administered either intramuscu-
larly, monthly at a dose of 1000 mg, or orally, in large doses
of 1000mg/day, even for treatment of pernicious anemia
resulting from intrinsic factor deficiency.30 Folic acid is
also administered orally, and daily doses of 1mg/day
provide a generous excess above the minimum daily
requirement of 50 to 100 mg/day. It should be noted,
however, that large doses of folic acid are capable of
reversing the anemia of B12 deficiency while permitting
the neurologic consequences of pernicious anemia to
advance. Consequently, therapeutic trials with folic acid
are potentially dangerous, and therapy should be directed
in a focused manner only after the specific deficiency
state has been identified. In some patients, the response
to vitamin B12 or folate may appear to fail before the
anemia is repaired. In such cases, the explanation may be
that existing iron stores have been exhausted by utiliza-
tion for new red cell production. Iron status should there-
fore be evaluated and, if iron is deficient, its cause should
be identified and replacement therapy instituted.

Treatment of Underlying Conditions

Some anemias are partially or completely resolved 
when therapy is directed toward underlying etiologic con-
ditions. A noteworthy example is the anemia associated
with polymyalgia rheumatica (PMR), which resolves
when corticosteroid treatment of PMR is successful.

Similarly, replacement or thyroid hormone in hypothy-
roidism induces resolution of the associated anemia,
unless it is due to the B12 deficiency related to associated
gastric autoimmunity.31 However, the response may be
sluggish, requiring 3 to 12 months before the anemia
resolves.32 The anemia associated with myeloma is also
resolved by chemotherapeutic measures that induce
remission of the malignancy, but may also respond to
erythropoietin.

Growth Factors and Erythropoietin

An important characteristic of the hematopoietic
progenitors of the elderly is the preservation of their
responsiveness to hematopoietic stimulators. With the
availability of recombinant growth factors and erythro-
poietin, an evolving strategy for the treatment of anemia
is the use of these agents to directly drive erythropoiesis.
For example, it is now clear that in myelodysplastic
syndromes (MDS), prolonged administration of a com-
bination of the hematopoietic stimulator, recombinant 
G-CSF, and erythropoietin can increase the hematocrits
of individuals with these disorders.27

Alterations of the White Blood Cells

Although the white blood cells (WBC) of the elderly
exhibit in vitro changes in their function, the clinically
observable function of WBC, laboratory values, and
WBC morphology in the elderly are not different from
those of young adults. However, some neoplastic dis-
orders of the WBC such as chronic lymphocytic leukemia
(CLL), polycythemia vera, atypical chronic myelocytic
leukemia, and the myelodysplastic syndromes are par-
ticularly prevalent in the elderly.

Aging and Physiologic Function of WBC

The WBC are a system that includes the neutrophils,
monocytes, eosinophils, basophils, and lymphocytes.
The neutrophils constitute a major physiologic barrier 
to microbial challenge; their function is based on their
ability to migrate toward inflammatory attractants, engulf
foreign particles, and kill bacteria via oxidant and 
enzymic mechanisms. Monocytes also possess migratory
and microbial properties and appear particularly impor-
tant in eradication of microbial organisms that could oth-
erwise survive and proliferate intracellularly. Monocytes
also possess the ability to detect and eradicate tumor cells
and appear important for eliminating emerging neoplas-
tic clones. Eosinophils participate in resistance to para-
sitic infections and in hypersensitivity reactions, whereas
basophils are thought to serve as sources of histamine.
Lymphocytes also participate in hypersensitivity reac-



tions, as well as in antibody synthesis. Both lymphocytes
and monocytes synthesize and release a variety of
cytokines, which modulate the function of a wide range
of cells including blood cell progenitors. Regulation of
the production of all the WBC is not completely under-
stood. However, it is clear that neutrophil production can
be driven in vitro and in vivo by recombinant growth
factors such as G-CSF, and the progenitors of young
adults and elderly persons appear to be equally respon-
sive to such stimulation.33 Proliferation of T lymphocytes
is stimulated by interleukin 2, and the production of this
cytokine is impaired during aging.34 However, whether
this is the cause of a predominance of naïve T cells that
occurs in the elderly is not known.

Specific defects in the function of some types of WBC
have been demonstrated in aged animals and man. For
example, in in vitro studies, neutrophils from aged indi-
viduals do not generate antimicrobial oxidants as vigor-
ously as the neutrophils of young adults.35 However, this
laboratory finding does not correlate with defective func-
tion of neutrophils in vivo. Monocytes from aged indi-
viduals also generate a reduced flux of antimicrobial
oxidants in vitro, and this change may be a contributing
factor in the increased susceptibility of aged rodents and
man to infection with intracellular microbial agents, such
as toxoplasma, legionella, and mycobacteria.36 Despite
observations in animals, which demonstrate impaired
production of neutrophils after bacterial challenge,7 there
is no evidence that elderly persons experience impaired
neutrophil production during infection. Maldistribution
of T cells is observed during aging, with the emergence
of a predomination of naïve T cells. This change has been
implicated in the reduced and shortened duration of anti-
body responses to antigen challenge in the elderly.34

Laboratory Evaluation of the WBC

WBC are evaluated by numerical counting and morpho-
logic examination. Blood usually is collected in tubes
containing calcium chelators to prevent coagulation. The
cells are counted electronically as they pass through an
aperture and create the electrical resistance characteris-
tic of nucleated cells. Thus, the laboratory “white blood
count” is in reality a total nucleated cell count and not
specific for WBC. Even so, the white blood count usually
accurately reflects the number of leukocytes and not
other cells. However, when large numbers of nucleated
red cells are present in the circulation, the actual leuko-
cyte count must be calculated by multiplying the WBC by
the percentage of leukocytes as determined by differen-
tial counting.

Enumeration of the various types of WBC is carried out
by performing a differential count, either electronically or
by microscopic examination of smeared and stained
blood. Laboratories ordinarily perform electronic differ-

ential counts, which do not detect the “band” form, the
less mature neutrophils that appear in the blood during
infection. Consequently, when WBC are to be evaluated
for signs of bacterial infection, microscopically deter-
mined differential counts should be ordered. Differential
counting adds much to the evaluation of WBC, because
this establishes the percentage of the total white blood
count for each type of leukocyte. However, differential
counting alone is insufficient to quantitatively assess each
cell type. To quantify the various types of WBC, absolute
cell counts should be calculated by multiplying the per-
centage for the cell type in question by the white blood
count. For example, for a WBC of 8.4 ¥ 103/mL with 33%
neutrophils, the absolute neutrophil count is 2.77 ¥ 103/mL
(8.4 ¥ 103/mL ¥ 0.33). Values for the WBC and the various
types of leukocytes are shown in Table 55.4.

Interpretation of Variations in the 
Leukocyte Counts

Decreased Leukocyte Counts

A decrease in the WBC (leukopenia) cannot be inter-
preted without a differential count and calculation of
absolute counts.

The significance of neutropenia (neutrophil count 
<1.4 ¥ 109/L) depends on the distribution and kinetics of
neutrophils in the blood and their subsequent delivery 
to sites of infection (Fig. 55.1). Neutrophils are produced
in the marrow, and then released into the blood where
they have a transit time (T1/2) of 4 to 10h.37 Once they
enter the circulation, they may be within a freely circulat-
ing pool of cells and available to the phlebotomy needle,
or marginated along the walls of vessels where they cannot
be obtained in a blood sample and therefore are not
counted. Because the circulating and marginated neutro-
phils freely exchange, together they comprise the total
pool of neutrophils available for function. Therefore, the
neutrophil count alone does not always reflect the total
pool of neutrophils. Indeed, when due to increased mar-
gination, even pronounced neutropenia is not associated
with an increased risk for infection. The risk for infection
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Table 55.4. Laboratory values for the white blood cell count
and absolute counts for specific leukocytes.

Cell type Mean (109/L) Range (109/L)

White cell count 6.6 3.5–9.8
Neutrophils 4.01 1.31–6.71
Lymphocytes 2.1 0.90–3.22
Monocytes 0.37 0.12–0.62
Eosinophils 0.13 0.00–0.30
Basophils 0.0 0.01–0.09

Source: Wintrobe’s Clinical Hematology, 10th Ed. Philadelphia: Lea &
Febiger; 2000, with permission.
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correlates best with the supply of neutrophils, and neutro-
penia can exist in circumstances where the total pool of
neutrophils is decreased but the rate of production and
use of neutrophils is increased, such as in Felty’s syn-
drome. In this latter case, the supply of neutrophils is ade-
quate and the risk for infection is not increased. When
neutropenia reflects a reduced total neutrophil pool and
production of neutrophils is reduced, the risk of infection
increases (see Fig. 55.1). The risk of infection rises signif-
icantly with neutrophil counts less than 0.5 ¥ 109/L.38

Thus, it is neutropenia caused by hypoproduction, which
must be differentiated from the neutropenias due to mar-
gination or rapid transit of neutrophils through the blood
(see Fig. 55.1). The most definitive strategy for estimat-
ing the ability of the marrow to produce neutrophils is
direct examination of a smear and biopsy of the marrow
to determine cellularity, the myeloid : erythroid ratio,
and cellular morphology/maturation. The marrow exami-
nation is also useful in recognizing the presence of
myelodysplastic disorders, in which distinctive morpho-
logic changes, increased numbers of immature blast cells,
abnormal iron distribution, and chromosomal abnormali-
ties confirm the diagnosis.

When neutropenia is due to margination or rapid
transit of neutrophils in the blood, increased risk of infec-
tion is not expected. When neutropenia reflects severely

impaired production of neutrophils, fever and symp-
toms related to the site of infection and infectious organ-
ism are prominent. In addition, subjects with neutropenia
may experience severe throat or oral pain (agranulocyte
angina). Fever or other signs of infection in severely neu-
tropenic patients should be approached as an urgent
matter. A thorough workup should be initiated to iden-
tify the site and organism responsible for infection, and
supportive/antibiotic therapy should either be instituted
empirically or as dictated by the site and organisms that
are found. In addition, the cause of neutropenia should
be identified. Examination of the blood and marrow
should be conducted, and a diagnosis of autoimmune
disease should be considered. Medications should be
reduced to a minimum and an exhaustive search con-
ducted for any medicines that have previously been
identified as offending agents.39

Lymphopenia (lymphocyte count <0.9 ¥ 109/L) can be
seen in a variety of conditions, such as following the
administration of corticosteroids, in tuberculosis, and
during AIDS. Lymphopenia is also a finding in subjects
with protein-calorie malnutrition and can be considered
as supporting evidence for malnutrition. A reduction in
the eosinophil count is observed following corticosteroid
administration, during some inflammatory processes, and
during bacterial infection.

Figure 55.1 Distribution and kinetics of neutrophils in blood and tissues.



Increased Leukocyte Counts

The significance of leukocytosis cannot be determined
without a differential count and calculation of absolute
counts. An increase in the WBC can occur because of
large numbers of nucleated red cells in the peripheral
blood and may be due to the presence of neoplastic 
cells, such as leukemia cells. Neutrophilia is defined as a
neutrophil count greater than 6.71 ¥ 109/L. Neutrophilia
can occur as a consequence of bacterial infection and,
under those circumstances, is frequently associated with
the appearance of band (nonsegmented) neutrophils in
the blood. This appearance of band neutrophils in the
blood is referred to as a “left shift.”The left shift may also
occur after corticosteroid administration. Neutrophilia
also occurs as a consequence of movement of neutrophils
from the marginal to the circulating pool of cells, without
a change in the total circulating neutrophil pool.
Neutrophilia due to demargination is not associated 
with a left shift and can be precipitated by stimuli such
as exercise or epinephrine.37 Lymphocytosis is defined as
a lymphocyte count greater than 3.22 ¥ 109/L.

Lymphocytosis occurs in hyperthyroidism, infectious
hepatitis, and following blood transfusion when it can
signal infection with cytomegalovirus. Unexplained
sustained lymphocytosis is usually a reflection of chronic
lymphocytic leukemia or, less frequently, lymphoma.
Eosinophilia is defined as an eosinophil count greater
than 0.7 ¥ 109/L. Eosinophilia is frequently a signal of
allergic conditions, such as asthma or allergy to medi-
cines; it also occurs during parasitic infection, and during
autoimmune diseases. Monocytosis may be seen in sub-
jects with tuberculosis or during monocytic anemia, but
frequently the explanation for it is obscure. Basophilia
(basophil counts >0.09 ¥ 109/L) may be observed in
chronic myelocytic leukemia, polycythemia vera,
Hodgkin’s disease, and systemic mastocytosis.

Disorders of Hemostasis

Hemostasis is a complex process that depends on
vascular factors as well as the formation of an occlusive
platelet plug and production of a stable insoluble fibrin
clot.

The bleeding history is an indispensable element in
evaluating hemostasis. Hemostasis itself is a tightly regu-
lated process with focused hemostatic mechanisms that
are intended to restrict the location and duration of the
hemostatic process. During aging, chronic solar exposure
as well as a reduction in cutaneous collagen and elastin
leads to an increased prevalence of ecchymoses, particu-
larly on the extensor surfaces of the forearms and dorsum
of the hands. This finding does not signify a systemic dis-
order of hemostasis. Similar cutaneous ecchymoses are

also associated with hyperadrenalcorticism, in which case
the clinical findings of Cushing’s syndrome may be
observed. Numerous unprovoked petechiae are symp-
toms of decreased platelet function or number, and
generalized mucocutaneous bruising should raise the
suspicion of a systemic hemostatic defect, particularly
that associated with reduced number or function of
platelets.

Spontaneous or easily provoked deep bleeding, such as
into muscle, retroperitoneally, or into joints, is most likely
to reflect a defect in the coagulation process, either due
to deficiency of coagulation factors or because of the
presence of an endogenously produced or medicinal
circulating anticoagulant. The temporal occurrence of
bleeding after trauma is also useful in identifying its
underlying cause. Defects in platelet function or number
are most likely to produce bleeding manifestations that
occur within 1h of procedures such as dental extraction;
delay of bleeding until 4 to 6h is more consistent with a
defect in coagulation. Hereditary bleeding disorders are
usually recognized and identified before patients reach
old age, but a history of lifelong bleeding symptoms my
occasionally disclose such disorders, even among the
elderly.

Disorders of the restraint of hemostasis also produce
distinctive symptoms. For example, unprovoked throm-
bosis at unusual sites, or even the new and repeated
occurrence of deep vein thrombosis in the legs, may
reflect a hypercoagulable state. Such events can be
caused by deficiency of the naturally occurring endoge-
nous anticoagulants and may be associated with malig-
nancy or antiphospholipid antibody.

Laboratory Evaluation of Hemostasis

The investigation should include a careful history fol-
lowed by laboratory studies. The basic panel of studies
follows.

Initial Studies

Platelet count
Prothrombin time (PT) and international normalized

ratio (INR)
Activated thromboplastin time (aPTT)

Interpretation

The platelet count is used to determine whether throm-
bocytopenia (platelets <150 ¥ 109/L) contributes to or
causes the bleeding. Thrombocytopenia may be due to
decreased production of platelets, increased removal of
platates from the circulation, or hemorrhage. A classifi-
cation of thrombocytopenias is shown in Table 55.5.
Bleeding usually is severe when the platelets are below
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10,000, variably present when platelets are 10,000 to
50,000 ¥ 109/L, and hemostasis may appear clinically
normal in those with counts above 50,000 ¥ 109/L unless
trauma occurs.40 The thrombocytopenia induced by
heparin is due to an IgG antibody toward complexes of
heparin and platelet factor 4.41,42 These antibody–
heparin–platelet complexes can cause microvascular
occlusive events that result in such consequences as
stroke, myocardial infarction, and ischemia of extremi-
ties. Thrombotic thrombocytopenic purpura (TTP) is yet
another cause of a reduced platelet count and is associ-
ated with hemolysis, thrombocytopenia, fever, and 
mental status changes. TTP represents an urgent condi-
tion requiring prompt intervention, such as with cortico-
steroids and plasma exchange.43,44

In some instances, low platelet counts are not associ-
ated with clinical signs or symptoms of a bleeding
diathesis; this can sometimes be ascribed to pseudo-
thrombocytopenia, a laboratory artifact generated by in
vitro clumping of platelets, which prevents their accurate
electronic counting. Pseudothrombocytopenia can be
recognized by examination of blood smears obtained
directly from the fingertip and specially anticoagulated
specimens.45

Several laboratory tests can aid in defining the expla-
nation for thrombocytopenia. The production of platelets
is most definitively assessed by examination of a bone
marrow biopsy. Assays for antiplatelet antibody may be
useful in confirming an antibody-mediated mechanism
for thrombocytopenia.46,47

The clinical management of thrombocytopenia is dic-
tated by symptoms, urgency of treatment, and etiology.
Individuals with active bleeding may require platelet
transfusion, although such treatment is not often effec-
tive in ITP. When heparin induces slight and asympto-
matic reductions in the platelet count, the heparin need

not be discontinued. However pronounced or sympto-
matic heparin-induced thrombocytopenia should be
managed by discontinuing the heparin and active man-
agement of the adverse consequences. The diagnosis of
ITP dictates the use of steroid therapy or other immuno-
suppressive interventions. When thrombocytopenia
occurs as manifestation of disseminated intravascular
coagulation, therapy is directed toward the underlying
cause and heparin may be indicated to retard pathologic
coagulation, but replacement of platelets and consumed
factors is also frequently necessary.

The PT/INR and aPTT are utilized to screen for coagu-
lation disorders. The PT is carried out by activation of the
extrinsic pathway of coagulation to generate fibrin (Fig.
55.2) and can only be accurately interpreted by express-
ing it as an international normalized ratio (INR), which
standardizes the test for differing reagents used by
various laboratories. The aPTT is performed by activa-
tion and fibrin formation via the intrinsic pathway (see
Fig. 55.2). Prolongation of either of these tests can be due
to (a) a deficiency of one or more coagulation factors or
(b) inhibition of the coagulation. Deficiency states can be
differentiated from the presence of inhibitors by mixing
the patient’s plasma with normal plasma, 1 :1, and repeat-
ing the coagulation assay. In deficiency states, the addi-
tion of normal plasma corrects the test; when inhibitors
are present, the test is not corrected. Deficiency states are
partially clarified by the test that is abnormal: factor VII
only functions in the PT, whereas factors VIII, IX, XI,
and XII are restricted to the aPTT. Factors, I, II, V, and
X function in the common pathway (see Fig. 55.2).
Further refinement is obtained by consideration of the
vitamin K-dependent factors (II, VII, IX, and X), and
those consumed by the coagulation process (I, II, V, and
VIII). Factor XIII is consumed with the hemostatic
process; proteins S and C are vitamin K dependent, but
none of these affect the PT/INR or aPTT.

Inhibitors of coagulation can be considered in two
categories: medicinal inhibitors of coagulation, such as
heparin, and endogenous inhibitors. Protein S and C,
which are present normally, are not potential causes of
abnormalities in the PT/INR or aPTT. Heparin prefer-
entially prolongs the aPTT more than the PT, via its
acceleration of the anticoagulant activity of antithrombin
III. When the coagulation tests are prolonged and not
corrected by the addition of normal plasma, the presence
of pathologic anticoagulants should be sought. Of these
perhaps the most frequently observed is an acquired
inhibitor to Factor VIII which, in the elderly, may be
found after Factor VIII treatment of classic hemophilics,
in the presence of such disorders as rheumatologic
disease or cancer, or as an isolated finding.48 Factor VIII
inhibitors are associated with prolongation of the aPTT
but not the PT/INR and are usually associated with
severe and intractable bleeding.49 Another cause of

Table 55.5. Classification of the thrombocytopenias.

Decreased platelet production
Leukemia, other infiltrative diseases of the marrow
Megakaryocytic hypoplasia
Hereditary
Aplastic anemia
Viral infection

Increased removal of platelets from the circulation
Heparin-induced thrombocytopenia
Thrombotic thrombocytopenic purpura (TTP)/hemolytic uremic

syndrome (HUS)
Disseminated intravascular coagulation (DIC)
Immune thrombocytopenic purpura (ITP)
Microangiopathic processes

Loss of platelets
Severe hemorrhage, replacement with platelet-poor bank blood

Sequestration of platelets
Splenic enlargement or infiltrative disease
Anesthesia coupled with hypothermia



prolongation of the aPTT that is uncorrected by normal
plasma is the presence of a phospholipid antibody.
However, the phospholipid antibody is associated with
hypercoagulability, not a hemorrhagic diathesis, and
usually presents in subjects less than 60 years of age.50

Prolongation of both the PT/INR and the aPTT should
raise the question of deficiency of vitamin K, or con-
sumption of coagulation factors such as occurs in dis-
seminated intravascular coagulation (DIC). When the
PT/INR is prolonged by the induction of vitamin K defi-
ciency with warfarin it is corrected by the addition of
normal plasma.

The presence of normal laboratory tests does not rule
out a bleeding diathesis. Indeed, even if the complete
blood count, PT/INR, and PTT are all normal, diagnoses
such as von Willebrand’s disease are not ruled out and
should be pursued further with tests such as multimeric
analysis of von Willebrand’s factor (vWF), ristocetin-
induced agglutination of platelets, and ristocetin cofactor
analysis. In the past, the bleeding time has been con-

sidered as useful for the diagnosis of von Willebrand’s
disease and as a screening test for preoperative evalua-
tion. However, because of the variability and relatively
unreliable nature of the bleeding time, it is no longer rec-
ommended.51 Because of the variability of results for the
various tests and their behavior as acute-phase reactants,
even repeated sophisticated testing for von Willebrand’s
disease may be insufficient to definitively rule out this
diagnosis.52

Estimating the Risk for Bleeding at Surgery

Although routine laboratory tests are frequently ordered
with the aim of predicting operative risk, the reliability of
such testing is at least suspect, if not misleading, par-
ticularly when laboratory tests are normal. However,
a history of possible systemic bleeding diathesis (e.g.,
mucocutaneous bleeding, history of deep hematomata or
intra-articular hemorrhage, hemostatic problems with
trauma or surgery, or excessive bleeding or rebleeding
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Figure 55.2 Pathways of coagulation.
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after dental procedures) should prompt a thorough in-
vestigation of hemostatic status. In addition, laboratory
screening should be performed on patients who are
unduly susceptible to the consequences of even minor
blood loss or who are to be subjected to surgery that itself
carries a particular risk for major blood loss.

Hypercoagulable States

Hypercoagulable states are characterized by a history of
excessive or inappropriate (usually venous) thrombotic
events. The most common sites of thrombosis are in the
lower extremities, although thromboses in unusual sites,
such as superficial or deep veins in the arm or shoulder
girdle, also occur. The hypercoagulable states may be
either hereditary or acquired. Hereditary conditions that
cause hypercoagulability usually are manifested in young
adulthood, and the history provides the initial and nec-
essary clue to their presence. The hereditary hypercoag-
ulable states include deficiencies of antithrombin III,
protein C, or protein S, and specific functional laboratory
tests for these proteins are necessary to identify defi-
ciencies of them. Protein S or C are dependent on vitamin
K for their synthesis, and their deficiency underlies the
phenomenon of warfarin-induced skin necrosis, which is
actually a local manifestation of a hypercoagulable state
initiated by vitamin K-deficient impairment of physio-
logic restraints of coagulation. Activated protein C resist-
ance is another inherited cause of hypercoagulability, and
is most commonly due to a point mutation in the factor
V gene that results in the production of factor V Leiden.
This mutation is very common in the Caucasian popula-
tion (3%–7%) but almost absent among some black or
Asian populations. A mutation in the gene for pro-
thrombin (factor II) is also relatively common, and this
mutation is found in 6% to 18% of patients with venous
thromboembolism. Factor V Leiden and the prothrom-
bin mutation must be diagnosed by specific laboratory
testing or by DNA analysis.53 Acquired hypercoagula-
ble states may be associated with frank malignancy or
with such diseases as the myeloproliferative disorders
and paroxysmal nocturnal hemoglobinuria. In addition,
hypercoagulability may be associated with the antiphos-
pholipid syndrome, although this condition usually pre-
sents before age 60.

The management of hypercoagulable states is dictated
by management of acute thrombotic events and by
preventive therapy with warfarin anticoagulation. Acute
thromboses should be treated with either unfractionated
or low molecular weight heparin. Patients with two or
more spontaneous thromboses, a life-threatening throm-
bosis, a spontaneous thrombosis at an unusual site, or 
a thrombosis in the presence of more than one hyper-
coagulable state should receive anticoaglulation for 
life.53
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56
Gastroenterologic Disorders
Joanne A.P. Wilson

Disorders of Swallowing and 
the Esophagus

Age-related changes in esophageal function are common
on careful manometric studies but generally not clinically
significant. However, dysphagia and reflux esophagitis
are two common problems for elderly patients.

Normal Swallowing

Normal swallowing is accomplished by a series of intri-
cate and interrelated activities. After chewing, the tongue
moves the bolus of food to the back of the oropharynx,
where voluntary and involuntary muscle movements then
occur. The upper esophageal sphincter and the upper
third of the esophagus are composed of striated muscle,
whereas the lower two-thirds of the esophagus is smooth
muscle. Food in the back of the oropharynx initiates
reflex progressive muscle contraction in a stripping action
known as peristalsis. A voluntary swallow can also initi-
ate peristalsis. As the peristaltic wave reaches the lower
esophageal sphincter, reflex relaxation occurs, and food
can enter the stomach. Resting pressure in the lower
esophageal sphincter then keeps food and acid from
refluxing back into the esophagus.

Physiologic Changes with Aging

Healthy older individuals do not have clinically signifi-
cant evidence of aging when it comes to swallowing or
esophageal function. There are, however, histologic and
manometric evidence of changes that appear with aging
which may predispose the elderly to be less tolerant to
other stresses and illnesses. Some illnesses seem more
frequently in the elderly may directly affect the ability to
swallow.

The function of the gastrointestinal tract remains rela-
tively normal during the process of aging,1–4 probably
because of the apparent excess production of hormones
and enzymes as well as redundancy in structure of the
organ system. In the study of gastrointestinal function in
the elderly, most of our studies have attempted to differ-
entiate physiologic changes from pathologic changes that
may be associated with systemic disorders. Early studies
that did indicate significant physiologic changes appear
not to have had essential age-specific controls and
frequently represented comparisons of ill hospitalized
elderly with younger normal controls. Most recent studies
have shown few changes in gastrointestinal function with
age.

One important factor in the elderly, however, is the
increase in prevalence of certain disorders with age
dramatically affecting the differential diagnosis in the
elderly patient. For example, the incidence of Helico-
bacter pylori infection in certain populations as well 
as the incidence of gastric ulcers dramatically increases
with age. The effect on the gastrointestinal tract of 
other disorders such as atherosclerotic vascular disease 
contributes to ischemic complications. Other vascular
abnormalities associated with aging contribute to the
development of angiodysplagias and other bleeding
lesions within the gastrointestinal tract; these are gener-
ally not seen in younger populations. The incidence of
other conditions such as cardiovascular dysfunction also
contributes to modifications in the management of gas-
trointestinal problems in elderly patients, particularly
with gastrointestinal bleeding and the hemodynamic
compromise that may occur. The increased use of med-
ications and the inherent effects of these drugs on the
gastrointestinal tract also affect the spectrum of disease
seen, which remains an important consideration in the
evaluation of the elderly patient. Last, with age, there 
is an increase in gastrointestinal malignancies. (See
Chapter 34, Colon Cancer and Other GI Malignancies.)
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Oropharyngeal Dysphagia

Age-related changes in the tongue with decrease in 
the muscle mass may have clinical significant impact 
on chewing and swallowing in the ill elderly. Age-
related olfactory and taste discrimination losses may con-
tribute to anorexia and dietary choices in the elderly as
substantial decreases in these functions are noted by 
age 70 years. Medications may further impair these 
functions.4

Dysphagia

Dysphagia is the sensation that food is sticking or that
there is difficulty with swallowing. The feeling of dyspha-
gia is usually associated with the presence of an abnor-
mal movement of food or liquids through the esophagus
and should not be considered hysterical.

In general, dysphagia can be due to mechanical abnor-
malities or to abnormalities of function resulting in motil-
ity disturbances. A carefully taken history usually yields
a very accurate diagnosis. Symptoms due to mechanical
causes of dysphagia are usually consistent in presentation
and are most frequently affected by eating solids,
especially large solids. Progressive decrease in luminal
size, as would be seen with a growing esophageal cancer,
may present as progressive loss of ability to swallow
meats, then potatoes, and eventually soups. Symptoms
associated with motility disorders, on the other hand,
are usually intermittent, with liquids playing a major 
role. Patients can frequently accurately point to the site
of the dysphagia. Nonspecific points that represent nerve
radiation and are therefore not specific include the
sternal notch and the epigastrium. The most common
causes of dysphagia can be found in Table 56.1. The
reader is referred to a review by Mendez et al.5 for a 
more detailed approach to evaluating the patient with
dysphagia, or to Sonies for a review of oropharyngeal
dysphagia.6

Dysphagia is different from odynophagia, or pain on
swallowing. Odynophagia usually implies mucosal ulcer-

ation, either from irritation (such as one might see from
a pill lodged and eroding the mucosa of the esophagus),
infection (such as candidial or herpes esophagitis),
erosive (such as an esophageal ulcer from reflux
esophagitis), or neoplastic.

Most disabling for patients and frustrating for health
care practitioners is the problem of oropharyngeal 
dysphagia, most frequently associated with cricopharyn-
geal incoordination.7 Whether due to a large cerebro-
vascular accident (CVA) or to a point lesion in the 
swallowing center in the medulla, Parkinson’s disease,
myasthenia gravis, or myositis, patients with cricopharyn-
geal incoordination tend to have difficulty initiating swal-
lowing and transferring food from the oropharynx to the
upper esophagus and are at high risk of developing aspi-
ration pneumonia. Recurrent coughing or aspiration
during eating is the most frequent problem noted. Other
symptoms include the sensation of food sticking in 
the neck or nasal regurgitation. Other evidence of 
neuromuscular weakness such as dysarthria may also 
be present. Gag reflex is a poor predictor of intact 
function.

Treatment usually involves a multidisciplinary ap-
proach, including evaluation by a speech therapist 
and dietary manipulation.6 In general, semisolids are
better tolerated than liquids, as solids will initiate 
secondary peristalsis whereas liquids may sit in the 
back of the throat, waiting for the cricopharyngeus to
eventually open. If opening does not occur before a
breath is taken, then aspiration can occur. Positioning 
of the head and variation of food consistency may
decrease the risk of aspiration. Rehabilitation has had
some success after new strokes. For frail patients with
recurrent aspiration pneumonia, avoidance of swallow-
ing and tube feeding may be the only alternative.8

Nasogastric tubes are usually used only as a short-term
solution and are not well tolerated by older patients 
with confusion. Percutaneous endoscopic gastric (PEGs)
or duodenal feeding tubes are more permanent 
solutions.9

Some patients with oropharyngeal dysphagia may
develop a Zenker’s diverticulum, an outpouching
through gaps in the muscles of the pharyngeal wall,
immediately above the upper esophageal sphincter.
These sacs collect food that becomes caught above the
uncoordinated sphincter, slowly enlarging over time.
They may enlarge enough to become a visible mass in the
neck. Patients with Zenker’s complain of coughing, gur-
gling in the neck, postprandial regurgitation, and aspira-
tion. Diverticulectomy will reduce the danger of
aspiration. Upper esophageal myotomy is done in some
centers to improve the ease of swallowing.

Diabetes mellitus, a common problem in the elderly,
can at times be associated with smooth muscle wasting.

Table 56.1. Common causes of dysphagia in the elderly.

Motility disorders
Cricopharyngeal incoordination
Diabetes mellitus
Diffuse esophageal spasm
Presbyesophagus

Mechanical disorders
Webs or rings
Carcinoma
Peptic ulceration or stricture

Extrinsic compression



Intermittent dysphagia to liquids and solids is the 
major complaint. With involvement of the lower
esophageal sphincter, severe reflux esophagitis can 
also occur. Diagnosis is usually made by mano-
metrically demonstrating loss of primary peristalsis 
in the body of the esophagus. Little therapeutic pro-
gress has been made in this frustrating problem. Hav-
ing the patient sit upright while swallowing and until 
food has passed through the stomach may decrease 
symptoms.

Other problems presenting as motility disorders in-
clude scleroderma, especially in patients with Raynaud’s
phenomena; dermatomyositis; myasthenia gravis; am-
yotrophic lateral sclerosis; tabes; hyper- and hypothy-
roidism; and, occasionally, as a finding in patients with a
distant carcinoma. The existence of presbyesophagus, the
finding of decreased primary peristalsis and the develop-
ment of spontaneous synchronous nonperistaltic con-
tractions due to aging alone, has been a point of debate.
Presbyesophagus, if it does occur, probably does not
occur before age 90 unless other neuromuscular prob-
lems are present.10

Diffuse esophageal spasm (DES) is the development
of synchronous, very high amplitude, prolonged nonperi-
staltic contractions. Known in the past as “nutcracker
esophagus,” the spasm of DES can produce crushing sub-
sternal chest pain that is indistinguishable from cardiac
angina in location, character, or radiation. DES repre-
sents 10% to 30% of the noncardiac chest pain seen in
emergency rooms. Patients with DES sometimes describe
onset of pain or dysphagia with ingestion of cold liquids
and have intermittent dysphagia for liquids and solids.
Diagnosis of DES can be confirmed by barium swallow,
where a “corkscrew esophagus” may be seen, or by
esophageal manometry, where the multiple concentric
nonperistaltic contractions may be shown. As the spasm
of DES occurs intermittently, manometry or radiography
may be falsely negative if the spasm is not occurring
during the testing. Therapy of DES includes treatment of
reflux esophagitis if it is present, administration of long-
acting nitrates or calcium channel blockers, and occa-
sionally esophageal dilatation or longitudinal myotomy
for incapacitating cases with severe dysphagia and weight
loss.7,11

Achalasia is not frequent in the elderly, but does have
a second prevalence peak in old age. Patients complain
of a long history, with insidious onset, of intermittent dys-
phagia to liquids and solids and regurgitation of undi-
gested foods or aspiration. Chest radiographs of patients
with achalasia can show a widened mediastinum due 
to massive dilatation and tortuosity of the esophagus,
often with an air–fluid level and evidence of retained
secretions. Barium studies show the dilation of the esoph-
agus with “bird beak” narrowing. Esophageal manom-

etry is diagnostic, revealing nonperistaltic contractions,
poor relaxation of the lower sphincter, and very high
pressure in this sphincter. Neither nitrates nor calcium
channel blockers have proven beneficial. Recent studies
have shown that botulinum toxin injection into the
sphincter muscle is effective for up to 2 years but needs
to be repeated.12 Pneumatic dilatation or surgical
myotomy can offer more permanent relief of many of the
symptoms for those who can tolerate the procedure.
Achalasia-like symptoms of shorter onset can also be
seen in patients with carcinoma involving the lower
esophageal sphincter. These patients tend to have a more
significant weight loss associated with their dysphagia.13

Endoscopic evaluation is recommended for patients with
achalasia.

Mechanical causes of dysphagia in the elderly include
problems within the esophagus such as webs, rings,
peptic strictures, and carcinoma. A lower esophageal web
occurs with some frequency at the junction of the esoph-
agus and the stomach. Known for the radiologist who first
reported it, Schatzki rings are the cause of the so-called
steakhouse syndrome. Elderly patients who do not chew
their food well, especially if they have been drinking, may
swallow a piece of steak or other hard food that is larger
in diameter than their Schatzki ring. Rings larger than 
13mm in diameter are usually asymptomatic. Blockage
of the bolus of food in the distal esophagus can result in
significant substernal pressure or pain, and can be mis-
taken by the patient for cardiac pain. Endoscopic
removal, dislodgment, or dissolution of the stuck food
can usually be accomplished. A single bougienage with 
a large-diameter dilator is usually the only treatment 
that is necessary. Plummer and Vinson reported thin
esophageal webs in the upper mid-esophagus in elderly
Northern European women with iron deficiency;
however, this kind of web is becoming a rare finding in
the United States.

Medication-induced esophagitis (“pill esophagitis”)
and strictures are more likely in the elderly.14 Recum-
bency and structural and motility disorders are pre-
disposing factors. Commonly seen medications are
potassium chloride, iron compounds, tetracycline,
doxycline, and quinidine. Alendronate may cause a
severe form of esophagitis. Pills and capsules can 
lodge in the esophagus near the aortic arch or in the 
distal esophagus, especially in patients who take their
medication while lying in the supine position or 
patients with decreased primary peristalsis. Prolonged
contact of the medication with the esophageal 
mucosa can result in local inflammation and ulceration.
Change to liquid administration, if possible, and acid 
suppressive therapy is usually satisfactory in reducing 
the symptomatology if stricture formation has not
occurred.
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Gastroesophageal Reflux Disease

Gastroesophageal reflux disease (GERD) is a common
problem in the elderly, affecting at least 30%, and increas-
ing in prevalence with aging.15,16 It plays a major role in
the annual use of more than $2 billion per year for
antacids and other prescription and nonprescription
remedies for dyspepsia. Heartburn is most frequent after
meals and on reclining in bed; it is typically quickly
relieved by ingestion of antacids or milk. Although 
many elderly present with only occasional mild heart-
burn, others may have disabling reflux, severe chest pain,
bleeding or perforation due to ulceration, laryngeal
stridor, asthma, or aspiration pneumonitis because of
reflux, or eventually carcinoma if Barrett’s esophagus
develops. There is no good clinical correlation between
the frequency or severity of heartburn and the endo-
scopic or pathologic evidence of esophagitis. Other
symptoms of GERD include water brash, regurgitation,
dysphagia, and anginal-like chest pain associated with
diffuse spasm. Diagnosis of GERD can frequently be
made by history alone. Endoscopy is indicated in patients
with chronic reflux (>5 years), late onset, dysphagia,
and/or severe pain.

For patients with symptoms that are not quickly
responsive or in whom the diagnosis is in doubt, 24-h pH
monitoring of the esophagus or barium swallow can
demonstrate reflux. Gastroesophageal endoscopy will
demonstrate if esophagitis is present and can demonstrate
the presence of Barrett’s esophagus, ulceration or stric-
ture development, or other intraesophageal pathology.

Barrett’s esophagus refers to the finding of one or
more islands of gastric columnar epithelium with intes-
tinal metaplasia within the lining of the esophagus, which
is usually lined with squamous mucosa. These histologic
changes develop after the squamous mucosa has been
exposed to acid reflux for years. Barrett’s esophagus is a
premalignant condition associated with an increased risk
of developing adenocarcinoma of the esophagus.17 The
documentation of Barrett’s mucosa mandates aggressive
acid suppressive therapy with proton pump inhibitors
and surveillance endoscopy with biopsy. If dysplasia
develops, then ablative or surgical resection is
recommended.

Empiric therapy includes elevation of the head of the
bed, reduction in nocturnal meal size; avoidance of fat,
caffeine, alcohol, and chocolate in the evening; and
weight loss if overweight. Mild symptoms may respond
to antacids or alginic acid (Gaviscon). Clearly, concerns
regarding the administration of aluminum, magnesium,
and sodium need to be considered in elderly patients with
renal insufficiency or congestive heart failure. H2 block-
ers are effective for patients with mild to moderate symp-
toms; these agents are not effective in patients with
severe esophagitis or Barrett’s esophagus.

Proton pump inhibitors are the most effective medica-
tions in the healing of reflux esophagus.18 Because reflux
esophagitis tends to recur after cessation of therapy, long-
term therapy with drugs should probably be considered.19

Theoretically, metaclopramide tightens the LES, opens
the pylorus, and promotes gastric emptying, all of which
should decrease reflux; it does not heal esophageal
lesions unless taken along with H2 blockers or other
agents that decrease gastric acid production. CNS side
effects such as drowsiness, insomnia, agitation, tremor,
and dyskinesia may further reduce the usefulness of
metaclopramide in the elderly. Elderly patients with sig-
nificant or recurrent complications of reflux esophagitis
should be evaluated for surgical intervention. Criteria 
for surgical intervention in esophageal disease do not
change with age.20 Laparoscopic Nissen fundoplication is
an effective antireflux procedure without significant
morbidity and is well tolerated in the elderly.21

Disorders of the Stomach 
and Duodenum

Gastric secretory and motor function has been studied
extensively in the elderly during the past several years.22

Gastric acid secretion, both maximal (stimulated) and
basal output, declines with age, probably because of the
reduction in parietal cell mass.23 Grossman et al. demon-
strated decreases in basal and stimulated acid output
after the age of 50, with the greatest decline in males.24

Some of these changes were undoubtedly associated with
gastric mucosal atrophy.25 Recent studies have shown
many elderly adults have normal gastric acidity.26 Serum
gastrin levels were shown to have increased with age in
some studies; this, however, is probably secondary to the
acid secretory changes.

Gastric emptying involves a complex interaction of
numerous physiologic events. Several early studies have
suggested that alterations in gastric emptying with age
occur. However, most of these studies did not have
adequate controls.27 It is likely that underlying disease
affected some of these findings. Later studies utilizing
well-matched controls indicated that liquid emptying was
delayed in the elderly whereas solid food emptying
appeared to be unaffected.28 These types of changes in
gastric emptying may be an important cause of some age-
related variations in drug absorption.27

The organism Helicobacter pylori (H. pylori) has an
important impact on gastric function in the elderly.29–31

This spiral urease-producing organism is seen nestled in
the narrow interface between the gastric epithelial cell
surface and the overlying mucus layer in the infected
patient. The organism has been highly correlated with
antral gastritis and with the development of gastric and
especially duodenal ulcers. Recent studies indicate that



the eradication of the organism effectively eliminates
ulcer recurrence.32 Excellent epidemiologic studies in
numerous populations indicate an increased carriage of
the organism with age.33 In the United States, an esti-
mated 50% of adults by age 60 years are seropositive. The
organism has been linked to antral gastritis of the type
frequently associated with aging. It appears that H.
pylori-induced gastritis is a pivotal event in development
of peptic ulcer disease.

Nonsteroidal anti-inflammatory drugs are one of the
most important factors in the development of gastroin-
testinal damage. This factor is particularly important in
the elderly, who are heavy users of these medications.14

The elderly, especially elderly women, who have 
increased usage of nonsteroidal medications are at partic-
ularly high risk.34–36 Nonsteroidal use is associated with
depletion of mucosal prostaglandins and decreased 
reparation with an increased risk of gastric and duodenal
ulceration and bleeding; this difference may be as great as
50-fold for gastric ulcers and 8-fold for duodenal ulcers,
with prevalence of 9% to 31% for gastric ulcers and 0%
to 19% for duodenal ulcers. Patients with prior history of
peptic ulcer disease and increased age are at particularly
high risk.34,37,38 Newer NSAIDs, the Cox-2 inhibitor, have
a significantly lowered risk of ulcerogenesis and although
expensive are being used widely in the elderly.

Gastritis and gastric atrophy are two of the most com-
monly described gastric abnormalities in the elderly.
Gastritis is associated with mucosal infiltration of
inflammatory cells and with loss of secretory cells, both
chief and parietal, from the mucosa. Depending on the
type of gastritis, these changes may involve the body and
fundus or antrum.23 Acute forms of gastritis have been
associated with alcohol and medication ingestion, in par-
ticular, nonsteroidal anti-inflammatory drugs. This type of
inflammatory process is highly associated with gastroin-
testinal bleeding.36

Classically, two types of atrophic gastritis have been
described. Fundal gastritis (type A) is associated with an
absence of fundal glands, which have been replaced by
goblet cells, and the appearance of changes suggestive of
intestinal metaplasia.39 The loss of parietal cells is associ-
ated with a decrease in acid secretion, and consequently
the antrum produces gastrin in response to the decline in
acid secretion, resulting in high serum gastrin levels.40

Antibodies to parietal cells as well as antibody to intrin-
sic factor are present resulting in vitamin B12 malab-
sorption and the classic picture of pernicious anemia.
Other autoantibodies have been described in this clinical
situation.

Antral gastritis or type B gastritis is more commonly
seen and is probably associated with H. pylori infection.41

This process may be associated with a decrease in serum
gastrin levels. Parietal cell antibodies and other serologic
abnormalities are not present. Antral mucosa may be

variably affected with acute and chronic cellular infil-
trates and metaplastic glandular changes. Type B gastri-
tis has been associated with gastric ulcer and gastric
cancer.42,43

Low-grade and some high-grade gastric lymphomas
may be seen in the elderly in association with H. pylori
infection. These lesions show mucosal infiltration by
small lymphocytes and plasma cells, with the appearance
of mucosa-associated lymphoid tissue (MALT). These
lymphomas have been called B-cell lymphoma of MALT,
MALT lymphoma, or MALToma. More than 90% of 
low-grade MALT lymphomas are positive for H. pylori
infection. In addition, eradication of Helicobacter
infection has resulted in resolution of low-grade MALT
lymphomas.41

Pernicious anemia is an important diagnosis that is
usually made secondary to hematologic abnormalities, as
GI symptoms are unusual. There is a three- to fivefold
increase in the incidence of gastric cancer in patients with
pernicious anemia. However, specific screening strategies
have not been widely accepted.44

Hypertrophic gastropathy (Menetrier’s disease) is an
uncommon disorder of the stomach presenting with
enlarged gastric rugae and is frequently associated with
protein loss across the gastric mucosa.45 Though it is not
particularly increased in the elderly, it becomes an impor-
tant consideration in the differentiation from neoplastic
gastric lesions (i.e., lymphoma and carcinoma).

Peptic Ulcer Disease

The clinical picture of the patient with peptic ulcer
disease has changed dramatically in the past decade. With
the widespread use of nonsteroidal anti-inflammatory
drugs (NSAIDs), the incidence of gastric ulcer disease
has increased, particularly in the elderly.38,46 The avail-
ability of these drugs as over-the-counter preparations
has been associated with markedly increased use. Elderly
patients taking these medications frequently present with
severe hemorrhage, perforation, and obstruction, often
without abdominal pain.47,48 In addition, the widespread
acceptance of H. pylori infection as an important factor
in the pathogenesis of peptic ulcer disease (especially
duodenal ulcer) has significantly changed the therapeu-
tic approach to peptic ulcer disease in all patients.

The incidence of gastric ulcers and gastric erosive
disease increases with age, as noted earlier.37,38,46 This
factor is particularly important in those patients using
nonsteroidal anti-inflammatory drugs. Gastric ulcers are
usually located along the lesser curvature at the junction
of body and antral mucosa transition; however, this junc-
tion frequently migrates proximally with advancing age.42

Giant gastric ulcers have been demonstrated frequently
in the elderly and are associated with the high rate of
complications and mortality.49 These ulcers are also asso-
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ciated with a greater likelihood of malignancy. Although
the incidence of malignancy is low, as many as 6% of
apparently benign ulcers may be malignant. It is clinically
important to realize that the concurrence of duodenal
ulcerations reduces the likelihood of malignancy.49

Occasionally gastric ulcers, particularly those high in 
the fundus, may present with atypical symptoms such as
chest pain.

Duodenal Ulcers

Duodenal ulcers are likewise common, particularly in
elderly men,38,46 but these do not have as high an associ-
ation with nonsteroidal anti-inflammatory drug use. The
incidence of complications with peptic ulcer disease
increases with age. Giant duodenal ulcers are seen more
commonly in elderly patients. These ulcers (greater than
2cm in diameter) may be associated with severe pain and
bleeding as well as gastric outlet obstruction.50 Symptoms
and findings on imaging studies (CT scanning) may
mimic tumor arising from the pancreas.

The diagnosis of peptic ulcer disease is highly depend-
ent on the use of endoscopic modalities in the elderly.
Numerous studies in the elderly have demonstrated
excellent tolerance for routine diagnostic endoscopy.38,51

With monitoring of oxygen saturation and blood pressure
as is routinely done for conscious sedation, patients tol-
erate routine sedation using diazepam and meperidine.
The use of midazolam was not recommended for patients
over the age of 60 years; however, there are numerous
articles discussing its safety for older patients with
appropriate titration of the medication.52 Endoscopy is
important in documentation of the presence of active
ulceration as well as obtaining tissue biopsy and cytology
for histologic examination to determine if malignancy is
present.51 Follow-up endoscopy may be indicated to
determine complete healing of gastric ulcers and compli-
cated duodenal ulcers (associated with bleeding or partial
obstruction). In patients unable to tolerate endoscopy as
a result of severe respiratory compromise or other
medical conditions, barium studies may be useful in the
diagnosis; however, these cannot determine definitely if
malignancy is present.

Once a peptic ulcer is documented, the determina-
tion of H. pylori infection is important. A recent NIH
consensus panel on H. pylori recommended that if
Helicobacter is present in a patient with documented
peptic ulcer disease, then the organism should be eradi-
cated by antibiotic therapy.31 Numerous methods for doc-
umentation of H. pylori infection are available. Invasive
tests include endoscopy with gastric tissue biopsy and
detection of urease activity in the tissue. Histologic eval-
uation and urea fermentation are more sensitive than
culture. Noninvasive tests include breath test of urease
activity after oral ingestion of 14C or 13C labeled urea;

these methods have a 90% accuracy.53 Serologic studies
with serology for immunoglobulin G antibodies to H.
pylori antigens are most useful in the documentation of
prior infection as clearance of the antibody is variable.

Treatment

The treatment of peptic ulcer disease includes the use of
antacids, H2 receptor antagonists, proton pump inhibitors,
sucralfate, misoprostol, and antibiotic programs (to erad-
icate H. pylori).38,54 Antacids have been used for the treat-
ment of peptic ulcer disease for a number of years; they
are most effective in relatively high doses. These doses
may be associated with sodium overload, increased
magnesium levels (important in patients with a renal
dysfunction), and diarrhea or constipation. Antacids 
may also be associated with altered absorption of certain
medications, including antibiotics and quinidine.54,55

The H2 receptor antagonists such as cimetidine, raniti-
dine, famotidine, and nizatidine remain important drugs
in the treatment of peptic ulcer disease. These medica-
tions are available over the counter and are widely used.
They are generally well tolerated in the elderly, although
mental confusion has been described with cimetidine,
particularly in high dose and with parenteral use.54,55

Cimetidine and ranitidine have been associated with
altered metabolism of certain medications, such as war-
farin, theophylline, and phenytoin. Cimetidine signifi-
cantly inhibits the cytochrome P-450 system, whereas the
other H2 antagonists have a clinically insignificant effect.

Sucralfate is not absorbed and is effective in healing
peptic ulcers. However, it may cause constipation and
may bind certain medications.56,57

The proton pump inhibitors (PPIs) are an important
group of medications, particularly when ulcerogenic med-
ication needs to be continued. These potent inhibitors 
of the H+/K+-ATPase enzyme of the gastric parietal cell
result in almost complete suppression of acid secretion,
both basal and stimulated. Initially omeprazole was the
only available proton pump inhibitor; however, several
others are available: lansoprazole, pantoprazole, rabepra-
zole, and esomeprazole. All appear equally effective.
These agents are very effective in treating peptic ulcers,
particularly large gastric and duodenal ulcers. PPIs have
also been combined with amoxicillin in the treatment of
patients with H. pylori-associated ulcers. Recent reports
suggest that it is effective in treatment of peptic ulcers
where continuation of nonsteroidal medications is neces-
sary.38,58 PPIs may interact with drugs metabolized by the
cytochrome P-450 system. They are associated with
hypergastrinemia due to persistent gastric acid suppres-
sion; however, long-term treatment has been safe.38

Misoprostol, a prostaglandin analogue and cytoprotec-
tive agent, has been shown to heal peptic ulcers even
when NSAIDs must be continued. This medication has



also been used to prevent NSAID-associated ulcers in
patients with a history of peptic ulcer disease and is par-
ticularly useful in the elderly patient as it has few drug
interactions. Diarrhea is its major complication.57

Eradication of Helicobacter pylori infection results 
in more rapid healing of ulcers and reduction in recur-
rence rates.59,60 Although the organism is sensitive to a
number of antibiotics including ampicillin, amoxicillin,
metronidazole, cephalosporins, tetracyline quinolones,
and macrolides, single-agent treatments have low rates 
of eradication. The combination therapies including
antibiotics and an acid suppressive agent are effective,
as sensitivity is dependent on an alkaline environment.
Simultaneous administration of bismuth appears to
diminish development of resistance in some cases. Triple
therapies including PPIs (omeprazole and lansoprazole)
and two antibiotics, clarithromycin and amoxicillin or
metronidazole, for 1- to 2-week periods are well tolerated
and are 80% to 90% effective in eradiacation of the
organism. Bismuth salts in combination with metronida-
zole and amoxicillin or tetracycline are similarly effec-
tive. Ranitidine, bismuth citrate in combination with
clarithromycin for 2 weeks is likewise effective and well
tolerated, although ranitidine must be continued for 4
weeks. After successful eradication, most patients remain
free of Helicobacter infection and have duodenal ulcer
relapse rates of less than 5% per year.32,38,59,60

Other Less Common Gastric Lesions

Gastric bezoar and volvulus are two relatively uncom-
mon lesions that may be seen more frequently in the
elderly. Bezoars are frequently seen in patients who have
a history of vagotomy or subtotal gastrectomy. Metabolic
disorders that are associated with decreased gastric
emptying may also be associated with bezoars. Patients
with diabetes mellitus and autonomic dysfunction are
especially at risk.61,62 Patients generally present with 
early satiety, weight loss, or unexplained nausea and
emesis. Symptoms may mimic those suggestive of gastric
neoplasia. Although either barium contrast studies or
endoscopy will diagnose the lesion, endoscopy has also
been shown to be effective in disruption of the mass of
undigested fibrous material by biopsy or jet water spray.62

Prokinetic agents, such as metoclopramide and cisapride
(now withdrawn), are effective in emptying the stomach
of residual fragments.62 Chronic use of enzyme prepara-
tions may not be effective because of their low cellulase
content.

Volvulus of the stomach may be seen in the elderly 
and is associated with chronic nausea and emesis or a
more acute presentation with abdominal pain and acute
abdomen. There are two types of volvulus, the more
common being an organoaxial volvulus with rotation of
the stomach on its longitudinal axis from cardia to

pylorus and, less commonly seen, a mesenteroaxial volvu-
lus with rotation along the vertical axis. Acute volvulus
may require emergency surgery for reasons of compro-
mise in blood supply to the stomach. Chronic forms of
the former may require no intervention.61

Gastrointestinal Bleeding

Gastrointestinal (GI) bleeding is a major problem in 
the elderly and is associated with high mortality
(10%–25%).63,64 Underlying medical problems such as
pulmonary and cardiovascular disease in addition to the
use of medications (in particular NSAIDs) may con-
tribute to this increased morbidity and mortality.65,66 It is
important, when treating patients with gastrointestinal
bleeding, to determine the initial severity of bleeding and
to institute appropriate intervention as early as possible.
When one is presented with compromised cardiac and
renal reserves, rapid and focused approach to initial inter-
vention is essential. The patient with acute gastrointesti-
nal bleeding may present with hematemesis, melena
(dark tarry stools), or hematochezia. Hematochezia is
usually associated with lower gastrointestinal bleeding;
however, it may occur with massive upper GI hemor-
rhage with rapid transit of blood through the bowel. The
patient with massive gastrointestinal bleeding may
present with syncope and/or shock. The elderly person
with cardiac disease may present with angina, shortness
of breath, or weakness associated with decreased cardiac
output and anemia.66,67

The initial evaluation and resuscitation of the patient
is undertaken in rapid succession. It is important partic-
ularly in the elderly to determine whether there is a
history of peptic ulcer disease and NSAID or other
medication use. The initial clinical evaluation focuses on
determination of hemodynamic status with careful
monitoring of the blood pressure and pulse. Stigmata of
underlying liver disease are important, because manage-
ment may be altered. Initial laboratory studies should
include hematocrit with platelet count, coagulation
parameters, blood urea in nitrogen (BUN), and cre-
atinine. It is helpful to compare these to prior studies,
noting that hematocrit may not reflect blood loss for 24
to 48h. In upper gastrointestinal bleeding, the BUN to
creatinine ratio may be elevated, reflecting the absorp-
tion of blood from the gut; however, this may also occur
with hypovolemia. Large-bore intravenous line place-
ment for fluid repletion is imperative. The need to care-
fully monitor the responses to therapy in the elderly
patient with cardiopulmonary compromise may necessi-
tate early central venous pressure measurement. Oxygen
support may be necessary in patients with severe anemia,
particularly if there is underlying cardiac and pulmonary
disease.67
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Nasogastric lavage is important in the initial evaluation
and treatment of bleeding. If the nasogastric lavage is
positive for gross blood, this suggests upper GI bleeding,
although there is a false-negative rate of approximately
10%.67–69 Nasogastric lavage with room temperature
water may be effective in clearing the stomach of blood,
thereby decreasing emesis and facilitating endoscopy.

If an upper GI site is suspected, then upper endoscopy
provides important diagnostic and prognostic informa-
tion as well as therapeutic potential. The elderly patient
tolerates endoscopy well, and there is no evidence of
increased morbidity. If an active bleeding lesion is seen
and treated successfully, studies have demonstrated a
decrease in hospital stay and transfusion require-
ment.64,66,70 Endoscopy allows the identification of lesions
that are associated with poor prognosis and increased
incidence of rebleeding: actively bleeding ulcers, the pres-
ence of a visible vessel in an active ulcer crater, or stig-
mata of recent bleeding have up to a 50% chance of
rebleeding. Lesions in these patients warrant endoscopic
treatment.70

Several endoscopic therapeutic modalities are avail-
able, including injection with saline and/or epinephrine,
thermal coagulation, and laser therapy. The first two are
more widely used due to availability and portability and
have been shown to be effective.64,66,71

Arteriography may be useful as both a diagnostic and
a therapeutic modality. The radiologist can examine 
the celiac and superior mesenteric arteries and selec-
tively embolize arteries with an absorbable gel sponge
(gelfoam) or autologous clot. If the initial NG aspirate
has been negative and a lower GI source is suspected,
angiography can determine a lower GI site with initial
examination of the superior mesenteric artery and sub-
sequently the inferior mesenteric artery supply. Infusion
of vasopressin is used to control bleeding in lower GI
lesions.63,64,66,72–74

In patients with suspected small bowel bleeding and
colonic bleeding of unclear site, radioactive tagged red
blood cell scanning may be effective. Red blood cells are
labeled with technetium-99m and injected into the
patient. Scanning may occur up to a 30-h period.75 In
cases of lower GI bleeding in which the patient has
stopped bleeding or bleeding has slowed, the patient can
be prepared for colonoscopy, which can be done in an
emergent situation. The preparation with a Golytely
purgation may be accomplished in approximately 4h,76

especially with delivery by nasogastric tube.

Medical Therapy

H2 antagonists and proton pump inhibitors are commonly
given to patients in initial management of their gastroin-
testinal bleeding. Recent studies have demonstrated a
benefit of acid-controlling agents in decreasing recurrent

bleeding; it is certainly associated with the decrease in the
incidence of stress ulceration in the intensive care unit
setting.67,77 These agents are typically administered intra-
venously in bolus or in continuous infusion. Continuous
infusion is associated with more consistent lowering of
gastric acid. In the United States, proton pump inhibitors
have not been available for parenteral use.78 However,
the early use of these agents orally is associated decrease
in recurrence of bleeding. Sucralfate has been used as an
agent with a lower risk of nosocomial pneumonia than H2

antagonist therapy in intubated ICU patients.79

Peptic ulcers remain the most common causes of upper
GI bleeding. In some studies, 33% of the patients pre-
senting with peptic ulcers are over the age of 65; of 
these, approximately 40% have been reported to have
gastrointestinal bleeding.46,64 Rebleeding rates tend to 
be higher in the elderly,64,66,80 which would suggest that
elderly patients may frequently need to be monitored for
longer periods of time in the hospital than younger
patients. Additionally, the mortality rate in gastric ulcers
is higher, and these predominate in elderly patients.
Giant duodenal and gastric ulcers are also a potential site
of bleeding. Dieulafoy’s lesion has been reported in the
endoscopic literature as a cause of gastric bleeding. This
lesion is the result of an arterial bleed from a small
mucosal defect that may be difficult to detect unless
actively bleeding.64,76 These lesions respond to endoscopic
injection therapy. Vascular ectasia may be noted in the
stomach; these are similar to these seen in the distal small
bowel and colon.81

Surgical Intervention

Surgical intervention may be necessary in patients,
especially those requiring massive transfusions (>6
units).64,70,76 The mortality may be high but depends on
underlying medical problems and duration of bleeding.
Surgical therapy is mandated when less invasive proce-
dures (therapeutic endoscopy and arteriography) have
failed to control hemorrhage. It is important to exercise
teamwork in the management of patients with gastroin-
testinal bleeding, in particular the elderly patient, by
combining the primary provider (internist or family prac-
titioner), gastroenterologist, radiologist, and surgeon.66

Small Intestine Diseases

Age-related changes in small bowel anatomy and phys-
iology in both animal and human studies have been
reported in several studies. Although small intestine
motility is maintained throughout the process of aging,82

studies have demonstrated a decrease in the surface area
of villi with shortening and clubbing of villi.2,83,84 Poten-
tial small bowel absorptive deficiency may occur under



physiologic stress. Carbohydrate absorption has been
demonstrated to be impaired when challenged. More
sophisticated studies have demonstrated delayed disac-
charidase expression, with a decrease in disaccharidase
activities, probably contributing to acquired lactose intol-
erance.83,85 In the elderly, calcium absorption is impaired
on low-calcium diets. Decreased tissue levels of zinc
possibly related to impaired absorption have also been
reported. Other investigators have reported vitamin
absorption deficiencies. Idiopathic bacterial overgrowth
has been demonstrated in some patients and appears to
be associated with a decrease in postprandial motility.1

Gluten-sensitive enteropathy or celiac sprue has been
reported in the elderly, who may represent up to 25% of
new cases.2,83 Patients usually present with classic symp-
toms of malabsorption, that is, anemia, steatorrhea, and
osteomalacia. However, in elderly patients the latter may
be confused with osteoporosis. Evidence of folate defi-
ciency may predominate and must be differentiated from
primary nutritional deficiency. Management is similar to
that in younger patients, with institution of a gluten-free
diet and vitamin and mineral supplementation.

Diverticulosis of the small bowel is a common age-
associated small bowel lesion. Bacterial overgrowth 
and malabsorption with diarrhea, abdominal distension,
steatorrhea, and weight loss are common presentations.
Management includes antibiotic therapy, in conjunction
with prokinetic agents such as metoclopramide.

Ischemic Bowel Disease

The superior mesenteric, inferior mesenteric, and
hypogastric arteries supply the small bowel and colon.
There is extensive collateralization between these arte-
rial supplies, and ischemic disease only occurs when there
is significant compromise of two of the three main arte-
rial trunks. This compromise may arise from intrinsic
arterial disease or from embolization, both of which are
more common in the elderly. Acute occlusion of the
superior mesenteric artery with inadequate collaterali-
zation may result in infarction of the small bowel86; this
is frequently a catastrophic event and presents with
severe abdominal pain, typically out of proportion to the
physical findings.

The patient may initially have an ileus with or without
rectal bleeding. Physical findings are associated with
transmural infarction and peritoneal irritation. This type
of ischemia may frequently go unnoticed in patients in
intensive care units with other medical problems.86,87 One
should have a high level of suspicion when caring for the
critically ill patient. Diagnostic findings are fairly non-
specific, with elevated white blood cell count and fever.
Plain films of the abdomen may show an ileus or
thumbprinting in the small bowel and in some instances

portal venous air. When the diagnosis is suspected,
angiography is indicated to confirm the diagnosis and to
direct surgery.

Chronic occlusion may be associated with “abdominal
angina,” or abdominal pain worsened by eating. Diar-
rhea, steatorrhea, and progressive weight loss result.
Arteriography followed by revascularization of affected
bowel is indicated.87

Ischemic colitis is one of the most common causes of
lower GI bleeding.63,64 Patients typically present with
rectal bleeding and lower abdominal cramping. Physical
examination may be unremarkable if there is no trans-
mural infarction. Ischemia is common in “watershed”
areas where two arterial supplies meet, in particular, the
sigmoid colon, splenic flexure of the colon, and proximal
transverse colon. Less commonly, the ascending colon
and cecal areas may also be involved. Plain film of the
abdomen may show thumbprinting and narrowing of the
affected areas. Initial evaluation is as outlined for the
treatment of lower GI bleeding with initial anoscopic and
sigmoidoscopic evaluation. Urgent colonoscopy after
appropriate bowel cleansing has been very effective in
making this diagnosis. Barium enema should be avoided
if bleeding has continued and, in particular, if angio-
graphic or endoscopic studies are anticipated. Most
patients resolve spontaneously with cessation of bleed-
ing. With deep mucosal injury or transmural injury, result-
ing strictures may develop. Some patients may present
with colonic strictures as a result of ischemic bowel
without an acute history.16,88

Vascular Ectasias

Vascular ectasias, also called angiodysplagias or arterio-
venous malformations, are commonly encountered in the
cecum and ascending colon of the elderly. Vascular
lesions may also be seen in the small bowel (jejunum,
ileum, and duodenum).81 These lesions are degenerative
lesions that form from previously normal vessels. These
ectatic, distorted veins and capillaries are thin-walled
vessels lined with endothelium. The lesion is character-
ized in its earliest form by dilated submucosal veins with
a progressively enlarged array of dilated and distorted
vessels extending into the mucosa.

Boley and colleagues86 have studied these lesions
extensively by angiography and by silicone rubber injec-
tion of resected specimens. They have proposed that
vascular ectasias develop as a result of intermittent
distention of the cecum and right colon with resultant
obstruction of venous outflow. According to this hypoth-
esis, cecal location is caused by the large diameter of the
cecum and relatively high wall pressures.56,63,80,89 This
theory would not explain small bowel lesions, however.

Vascular ectasias of the colon occur predominantly in
the elderly, with two-thirds of the patients over the age
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of 70 years with equal sex distribution. Bleeding is usu-
ally recurrent and subacute, although 15% present with
severe hemorrhage. The spectrum of presentation varies
between patients and episodes in the same patient. Fifty
percent of patients with bleeding have cardiac disease;
about one-half of these have been reported to have aortic
stenosis. Bleeding can be controlled successfully with
endoscopic therapeutic modalities: heater probe, electro-
coagulation, laser, or injection. Angiographic infusion of
vasopressin is successful in treatment of active bleeding
when demonstrated.64,81,89 If bleeding continues or is
recurrent, surgery may be required.

Telangiectasias of the bowel wall may be associated
with multiple causes and may be the site of acute and
chronic blood loss in elderly patients. Hereditary hemor-
rhagic telangiectasias (or Osler–Weber–Rendu) may
cause bleeding in the elderly. At younger ages, nasal
(epistaxis) and oral lesions may be significant. Gastric
duodenal and small bowel lesions may be treated
endoscopically. Enteroscopy is now available and may
diagnose lesions in 15% to 38% of patients studied.
Endoscopic therapeutic modalities, as already outlined,
can be effective in reduction of bleeding and transfusion
requirements.89

Hepatobiliary Disorders

The liver changes only slightly with age. Of particular
interest is the decrease in the entire weight of the liver
and its respective lobules with an overall decrease in 
the number of hepatocytes. Importantly, the ability of the
aged liver to regenerate after injury or resection appears
to be somewhat diminished. Liver chemistries and liver
function remain normal. However, due to circulatory
changes and some metabolic enzyme changes, metabo-
lism of some drugs may be altered and is thus an impor-
tant concern in the stressed elderly.90,91

Cholestatic jaundice occurs more frequently in the
elderly in association with an increase in both malig-
nant and benign obstruction (choledocholithiasis). Drug-
induced liver disease is an important problem in the
elderly, presumably secondary to the increased drug use
and drug sensitivity. Jaundice in the elderly may be drug
induced in up to 20% of patients.92,93 The following are
some of the commonly used drugs that are offenders: oral
hypoglycemics, antibiotics, hormones, nonsteroidals, and
anesthetics. Injury may present as primarily hepatocellu-
lar, cholestatic, or mixed hepatocellular and cholestatic.
The type of injury will determine the pattern of enzyme
abnormality in the older patient similar to that seen in
younger patients. In most cases, withdrawal of the offend-
ing agent will lead to a resolution of biochemical abnor-
malities. In some cases, however, cholestasis may last for
several months, as has been reported with phenothiazines

and imipramine. Several other drugs have been associ-
ated with chronic hepatitis.94

Alcoholic liver disease may be seen in the elderly,
although alcoholic hepatitis is unusual. Patients are more
likely to present with cirrhosis in this age group. The
anorexia, nausea, abdominal pain, and weight loss seen in
alcoholic hepatitis are not dissimilar from viral hepatitis.
However, with alcoholic hepatitis, transaminases are typ-
ically 300 or less. In severe cases, patients may have fever
and leukocytosis. It is important to rule out acetamino-
phen toxicity as toxicity can occur without overdose and
with therapeutic doses of the medication in alcoholic
patients.95,96 Rapid determination of acetaminophen
blood levels and therapy with acetylcysteine can be 
lifesaving.

Acute viral hepatitis is less common in the elderly.
The acute course of hepatitis B, in the elderly, is typically
very severe secondary due to age-related poor hepatic
reserves and regenerative capabilities.97–99 Hepatitis C,
which is frequently transfusion acquired, can be a major
problem in the elderly. In particular, about 30% to 50%
of patients develop chronic hepatitis after an initial infec-
tion, with a rapid progression to cirrhosis. Liver biopsy
documentation of progressive liver disease is important
in these cases.100–102

Ischemic liver injury may occur in patients with circu-
latory failure, as the result of passive congestion of the
liver or decreased blood flow to the liver. Patients with
decreased cardiac output may present with a picture
similar to acute hepatitis. One may see mild injury or the
patient may have dramatically elevated transaminases
and LDH.103

Congestive failure with severe right heart failure may
be associated with jaundice. Typically, patients have an
elevation in bilirubin and alkaline phosphatase. In severe
cases the liver may be pulsatile. In severe cases, associ-
ated passive congestion of the bowel can lead to diarrhea.

Cholelithiasis

Cholelithiasis and choledocholithiasis are common in 
the elderly. Gallstones may be associated with elevation
in cholesterol as well as hemolysis with the formation of
pigment stones.104 When gallstones are asymptomatic, the
general approach has been not to recommend surgery,
on the basis of studies by Gracie and Ransohoff105,106 that
revealed the probability of developing biliary colic to 
be 10% after 5 years, 15% after 10 years, and 18% by 15
to 20 years. However, biliary symptomatic cholelithiasis
may present itself in the elderly patient as pain and 
jaundice, pain alone, or jaundice alone. Studies have
suggested that the development of choledocholithiasis
may be associated with a periampullary duodenal
diverticulum. These diverticula increase with age.107

Choledocholithiasis may be managed nonsurgically with



endoscopic sphincterotomy. Elderly patients tolerate
endoscopic retrograde pancreatography and endoscopic
sphincterotomy well; this may be followed by laparo-
scopic cholecystectomy, although in some fragile elderly,
the gallbladder has been left in situ.108

Acute cholecystitis is a serious complication of gall-
stone disease. Morbidity and mortality associated with
acute cholecystitis may be high in the elderly, with one
series reporting mortality of 9.8%.109 With stabilization,
some patients may be able to undergo laparoscopic
cholecystectomy, which is associated with lower morbid-
ity and mortality.104

Pancreatic Disorders

Pancreatic function does not change significantly with
age; however, some morphologic changes in the pancreas
with age have been noted. The frequency of ductal dilata-
tion of the main pancreatic duct increases by 8% per
decade.110

Gallstone pancreatitis is a major concern in the elderly.
The mortality from acute pancreatitis in the elderly
patients has been reportedly as high as 80% as compared
to 9% in younger patients.111,112 Recent studies suggest
that early endoscopic retrograde cholangiopancreatog-
raphy (ERCP) with stone removal may significantly
decrease morbidity and possibly mortality.112,113

Chronic pancreatitis may manifest in the elderly
patient after a long history of alcohol abuse. Pancreatic
insufficiency represents one of the major causes of steat-
orrhea in patients over the age of 65 years. In the setting
of weight loss, abdominal pain, and steatorrhea, the
differential diagnosis certainly includes pancreatic car-
cinoma and becomes one of the major diagnoses to be
excluded. Pancreatic insufficiency may be difficult to
diagnose; 72-h fecal fat collection is imperative to
document malabsorption and maldigestion. Pancreatic
enzyme replacement effectively treats insufficiency;
microencapsulated preparations with high concentra-
tions of pancreatic enzymes are very effective. Use of
acid suppressive therapy is not necessary.

Disorders of the Colon

Almost half the gastrointestinal complaints that bring
elderly patients to the physician revolve around consti-
pation and irritable bowel syndrome. Other common
colonic problems in the elderly include diverticulitis, fecal
incontinence, inflammatory bowel disease, ischemic
colitis, and appendicitis. Detailed understanding of the
relationship between colonic structure, physiology, and
clinical symptoms leaves much to be explored.

With aging, some minor changes in the colon do occur
that can contribute to some of the problems seen in the
elderly. These changes include decreased mucosal secre-
tion, which can decrease the degree of lubrication of the
colon; increased connective tissue and atrophy of the
muscle layers, which can lead potentially to less effec-
tive muscle function; and weakness in the abdominal wall
muscles, which can make defecation more difficult.

Studies in healthy active elderly, however, have shown
little difference in colonic transit time114 or in the ampli-
tude or duration of contractions during fasting or after
the gastrocolic reflex in the sigmoid, rectosigmoid, or
rectum compared to healthy subjects 40 years younger.115

There is conflicting information on various other mea-
surements of defecation parameters with aging. With dis-
abled elderly who have decreased mobility, transit time
may be greatly prolonged.116

Constipation

There is a major difference between the medical defini-
tion of constipation and a person’s perception of their
need for laxatives. In general, most authors cite the defi-
nition of constipation as having bowel movements of
decreased frequency and volume. Normal frequency of
bowel movements is between three defecations per day
and three per week, regardless of age. Sixty percent to
70% of healthy community-living elderly have a daily
bowel movement, yet recurring studies show that 15% to
30% of elderly take laxatives on a regular basis,117,118

resulting in hundreds of millions of dollars spent yearly
on laxatives.

The most frequent reasons for constipation in healthy
elderly are chronic suppression of the gastrocolic reflex
and poor intake of dietary fiber. Medical conditions that
may contribute to constipation in the elderly include
immobility, depression, hypothyroidism, and hyper-
calcemia. Medications that may contribute to consti-
pation are shown in Table 56.3. Chronic use of certain
irritant laxatives has been shown to be associated with
myoneural degeneration, leading to chronic constipa-
tion;119 however, most cases today are not so associated.

For the patient who is not chronically constipated,
many of the over-the-counter preparations, such as saline

56. Gastroenterologic Disorders 845

Table 56.3. Medications that contribute to constipation in the
elderly.

Anticholinergics
Opioids and other analgesics
Sedatives and tranquilizers
Antihypertensive ganglionic blockers
Cation-containing agents: iron, calcium
Calcium channel blockers
Anticonvulsants
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laxatives and mild stimulants (senna and bisacodyl), will
work adequately for the acute incident if obstipation or
impaction has not occurred. If impaction is present, then
manual disimpaction should occur as soon as the diag-
nosis is made. Enemas may then be used to evacuate the
feces above the rectal vault. Oral laxatives can be used
for a time-limited episode of expected constipation, such
as the patient acutely immobilized during hospitalization;
these agents include milk of magnesia, lactulose, sorbotol,
and anthroquinones. The bowel preparation Golytely has
also been used in small amounts as an oral laxative in
elderly patients.120 Mineral oil, because it may predispose
to aspiration pneumonitis in people with swallowing
problems, is usually avoided in the elderly.

Most complaints of constipation can be eliminated or
at least reduced by the following: patient education,
reduction or elimination of offending medications, addi-
tion of fiber through dietary manipulation or supple-
ments, increased physical activity, and bowel stimulation.
Dietary fiber in the range of 15 to 20g per day is recom-
mended to increase fecal water content and maintain soft
stool of adequate volume. Sources for fiber include whole
wheat bread, bran, and shredded wheat cereals; fruit such
as apples, bananas, and strawberries; nuts such as peanuts;
vegetables such as broccoli, carrots, beans, peas; and bran
additives. For patients who cannot or will not increase
their dietary bran adequately, fiber supplement with
psyllium or methylcellulose supplements are usually
more effective than traditional “stool softeners” such as
bisacodyl ducosate. Adequate fluid intake needs to be
encouraged in patients taking fiber supplements. Addi-
tion of dietary fiber has been shown to reduce the need
for laxatives even in elderly institutionalized patients.121

Table 56.4 presents some of the management approaches
in the elderly.

Increased water intake has been suggested by some,
especially for those elderly with blunted thirst responses
and those on diuretics. Increased physical activity has
been shown to decrease the need for laxatives in healthy
elderly. Even minor increases in physical activity in insti-
tutionalized elderly can play a role in decreasing the need
for laxatives.

Bowel training is a method of overcoming inhibition of
the gastrocolic reflex and includes providing the opportu-
nity to have a bowel movement immediately following the
first meal of the day. If a bowel movement does not occur,
then a suppository or enema is given to effect the bowel
movement. This behavioral training is continued on a
daily basis. Usually, by the third to fifth day of reinforce-
ment of the gastrocolic reflex, defecation occurs without
the need for a rectal stimulant. Even in institutionalized
elderly with neurologic deficits, bowel training has been
shown to be effective in more than 85% by day 8.122

The complications most frequently associated with
constipation include the development of megacolon and

overflow fecal incontinence. Fecal incontinence is a
frequent reason for institutionalization, accounting in
various studies for 10% to 60% of institutionalized
elderly, especially female patients; this is a complication
of severe constipation in debilitated patients, where it
presents as overflow incontinence, and is a major hygienic
and health care issue in patients with depressed cerebral
function.123 Treatment is similar to that described for con-
stipation. Make sure that fecal impaction is not present,
and then make sure that it does not recur. Bowel train-
ing, increased physical activity, biofeedback, and pelvic
floor exercises have also been suggested.124 For patients
with neuromuscular causes of fecal incontinence, thick-
ening of stool with bulking agents such as psyllium and
cautious use of constipating drugs such as Imodium may
be tried.

Irritable bowel syndrome is used to refer to a com-
bination of symptoms including constipation with or
without diarrhea, left lower quadrant discomfort,
abdominal distension, excessive flatus, and incomplete
evacuation. Unlike pathologic conditions that cause
constipation, irritable bowel syndrome is never associ-
ated with blood in the stool, does not awaken the patient
at night, and is not associated with change in appetite or
weight loss. Although frequently presenting in middle
age, it may not become a significant complaint until the
sixth or seventh decade.125 Treatment is similar to that for
constipation and includes increase of fiber content, phys-
ical activity, and bowel training. Stress management and
behavior modification (biofeedback) have also been suc-
cessful at times.

Table 56.4. Management of constipation in the elderly.

Chronic therapy
Education
Dietary fiber
Fluid intake
Bulk laxatives–Fiber supplements

Psyllium
Methylcellulose

Hyperosmolar laxatives
Sorbitol (cheaper)
Lactulose

Chronic intermittent therapy
Stimulant laxatives

Anthraquinones: senna, cascara, biscodyl
Diphenylmethanes: phenophthalein (avoid)
Castor oil (avoid)

Saline laxative
Magnesium hydroxide
Other magnesium salts

Suppositories/enemas
Glycerin
Bisacodyl

Polyethylene gylcol solutions
Hospitalized patients to decrease straining

Stool softeners: docusate (ineffective laxative)



Diverticulosis and Diverticulitis

The prevalence of diverticulosis (the presence of num-
erous colonic diverticula) increases with advancing age
and is equally prevalent in men and women. Diverticu-
losis, which is present in one-third to two-thirds of the
American population over the age of 60,126 represents
outpouchings in the colon at sites of insertion of pene-
trating blood vessels that are most frequently present in
the descending colon and sigmoid. Diverticula them-
selves are usually asymptomatic, unless perforation,
infection, or bleeding occurs. Most people who have
recurring low-grade discomfort in the left lower quadrant
probably have irritable bowel syndrome, even if divertic-
ulosis is present.

Occasionally obstruction of the opening of the diver-
ticulum by a fecalith is associated with microperforation,
and diverticulitis occurs. Increased incidence of diver-
ticulitis may also be seen in patients taking nonsteroidal
anti-inflammatory drugs.127 The inflammatory state of
acute diverticulitis is classically associated with significant
left lower quadrant pain, a left lower quadrant tender
inflammatory mass, and fever, with or without chills. Pain
increasing with time, anorexia, nausea, and dysuria or
abdominal pain aggravated by micturition may also be
seen. A left lower quadrant mass with tenderness and
local rebound is classically found. In the elderly, many 
of the classic findings may be diminished, so that pain
may be minimal, and tenderness or even the finding of a
mass may be absent. Generalized peritoneal findings are
unusual. Although fecal occult blood may be found,
evidence of gross bleeding is very rare during an attack
of acute diverticulitis. Leukocytosis with a shift to the left
is classic, but may be blunted in the elderly or in those 
on steroids. Where there is a suspicion for diverticulitis,
absence of a classic finding should not rule out the
process. Rather, close observation should be undertaken
to ensure that deterioration is not occurring. Evidence of
inflammatory cells in the urine may indicate bladder or
ureteral involvement. Because presentation of diver-
ticulitis can be so similar to ischemic and inflammatory
bowel disease in the elderly, early sigmoidoscopy without
bowel preparation is sometimes recommended. Due to
risk of perforation, enemas should be avoided if com-
promise in bowel wall is suspected.

Treatment of suspected acute diverticulitis requires
hospitalization for observation, especially for the frail
elderly. Bowel rest, fluid replacement, and broad-
spectrum antibiotics usually result in defervescence of
the inflammatory findings in 3 to 10 days. Radiologic or
colonoscopic evaluation of the colon 6 to 8 weeks after
an attack is usually recommended to assure that stricture
formation has not occurred and that the presenting
problem was indeed due to diverticulitis and not to
penetrating colon carcinoma.128

Decreased recurrence of symptoms and reduced
development of additional diverticula has been suggested
with the use of a high-fiber diet or bulking agents.129

Recurrent attacks occur in fewer than 25% of patients.128

Acute surgery is necessary in less than 20%, usually 
in those patients with signs of worsening inflammation 
or failure to respond despite conservative management.
Fistula formation from the perforated diverticulum to
urinary bladder, vagina, small bowel, or skin may occur
and be another reason to consider surgery.

Diverticula in the right colon are less frequent but, if
present, may be a source for major hemorrhage, if erosion
of the mucosa underlying the perforating artery occurs.
Bleeding from diverticula is said to be the most com-
mon cause of major lower intestinal hemorrhage in the
elderly, occurring in 10% to 25% of patients with diver-
ticular disease. Diverticular bleeding can be massive, with
the patient presenting with mahogany stools or frankly
bloody diarrhea. Unlike the pulse and vital sign changes
classic for upper gastrointestinal bleeding, older patients
with lower gastrointestinal bleeding can experience large
volume losses without development of appreciable tachy-
cardia or orthostasis, further complicating diagnosis.
Diagnosis can be made by emergency colonoscopy,
arteriography, or tagged red cells. Most patients with
diverticular bleeding spontaneously resolve bleeding;
however, a second bleed is seen in 20%.

Inflammatory Bowel Disease

Both Crohn’s disease and ulcerative colitis are now
recognized to have a bimodal age presentation, with the
second peak between 60 and 75 years of age. Older
patients are frequently women and are more likely to
have left-sided involvement. Presentation of Crohn’s can
be very similar to diverticulitis, with acute presentation
of left lower quadrant abdominal pain, tender abdominal
mass, and fistula development. Ulcerative colitis on the
other hand is more likely to present as chronic diarrhea.
For more extensive review of the differences and simi-
larities between Crohn’s disease and ulcerative colitis, the
reader is referred to an excellent review by Lennard-
Jones et al.131–133

Evaluation includes plain film of the abdomen and
examination of the stool for fecal leukocytes, blood,
and parasites, as well as flexible sigmoidoscopy to rule 
out ischemic colitis, pseudomembranous colitis, and
neoplasm.

There is growing evidence that presentation in late life
is associated with fewer relapses and a milder overall
course if the first episode is tolerated.133 Treatment
options for Crohn’s colitis and ulcerative colitis include
sulfasalazine, 5-aminosalicylic acid agents, and steroids.
Systemic steroids are more likely to be necessary in the
first attack of late-onset ulcerative colitis than in attacks
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presenting earlier. Azathioprine and 6-mercaptopurine
immunosuppressive agents and infleximab (tumor necro-
sis factor antibody) are well tolerated in the elderly.
Treatment considerations in the elderly include the need
to be careful with the use of opiate-containing drugs for
diarrhea, with concern for oversedation leading to mental
confusion and falls. Loperamide may be better tolerated
because of decreased central effects. Anticholinergics
should also be used sparingly in the elderly to avoid
potential cardiac and neurologic complications.

A severe complication is the development of toxic
megacolon, which may be precipitated by anticholinergic
drugs and which may progress to colonic perforation. The
appearance of acute toxic megacolon is an indication for
emergency surgery.

Risk of colon carcinoma is increased with long-
standing inflammatory bowel disease, highest in those
with active ulcerative colitis for over 10 years.

Pseudomembranous Colitis

Antibiotic-associated colitis, C. difficile colitis, is caused
by toxins produced by the overgrowth of Clostridium
difficile. Its name comes from the frequent finding of a
necrotic epithelium with an overlying, easily removed
yellowish membrane. Alteration of gut flora associated
with exposure to broad-spectrum antibiotics and, in some
cases, chemotherapy is responsible for colonization and
then overgrowth of the pathogenic bacteria.

Person-to-person nosocomial spread has been demon-
strated, and several epidemics of pseudomembranous
colitis occurring in institutionalized elderly have been
reported.134 Cases occur up to 8 weeks after receiving
broad-spectrum antibiotics. Fever, abdominal pain,
tenesmus, and blood-streaked diarrhea are common.
Diagnosis is confirmed by the isolation of C. difficile or
its toxin from the stool or characteristic findings on
mucosal biopsy.

Withdrawal of the antibiotic and correction of fluid and
electrolytes are important. Metronidazole or vancomycin
is usually effective in treatment; however, relapses may
occur. In the latter case, prolonged treatment course with
these agents is indicated. Dehydration and shock may
occur. Mortality is high among the elderly so afflicted.

Conclusion

Physiologic changes with aging are usually not clinically
significant but predispose the elderly to less ably with-
stand disease processes. Common problems such as rela-
tionship of dysphagia to aspiration, role of NSAIDs and
Helicobacter pylori in the increased frequency and sever-
ity of peptic ulcer disease in the elderly, role of lapara-
scopic treatment of gallstones, approach to GI bleeding,

constipation, and diverticulitis are reviewed. Decreases in
mortality have come from heightened awareness of pre-
sentations in the elderly, early intervention, and develop-
ment of effective, less invasive treatment approaches.
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57
Pulmonary Disease
James R. Webster, Jr.

As a result of these factors, lung elastic recoil and
inspiratory muscle strength (including especially the
diaphragm) decrease.2 With respect to blood gas findings,
the arterial–alveolar oxygen gradient widens with a
decline in arterial oxygen levels of approximately 1
mmHg per year from ages 60 to 75, after which the levels
remain constant in healthy individuals, probably due to
cohort survival. There is also a decrease in the sensitivity
of the respiratory centers to neurochemical stimuli,
in particular hypercapnia. The associated age-related
changes in measurable lung functions include increases
in residual volume, closing volume, and functional resid-
ual capacity. There are also mild decreases in the expira-
tory flow rate, the total vital capacity, and the 1-s vital
capacity (Table 57.1).

Changes occur in the pharyngeal component of
swallowing, with slowing of transit times and reduced
pharyngeal sensation, which, if neurologic disease
supervenes, can set the stage for aspiration. Wide oscilla-
tions in upper airway resistance during supine sleep are
often present in healthy older persons and may portend
problems with sleep disordered breathing. All these
changes can combine to contribute to the reduced 
physiologic reserves and, if an acute insult occurs (for
example, an infection or pulmonary embolism), this lack
of reserve may be unmasked and both patient and 
physician may be caught unawares by the steep spiral of
disaster that may follow. Finally, the inherited level of
lung volume, gender, cigarette smoking, and childhood
infections are much more important in determining lung
function in older adults than is chronologic age.3

It should be noted that pulmonary problems are
becoming increasingly recognized as an elderly women’s
health issue.4 For example, there is now evidence that
women are more susceptible than men to the effects of
cigarette smoking, leading to the recently noted dispro-
portionate increase of lung cancer in women (the most
common cause of cancer death for women) and the rising
incidence of chronic obstructive pulmonary disease

Evaluation of the Elderly Patient with
Pulmonary Disease
In many ways, pulmonary problems in the elderly can 
be considered classic examples of geriatric medicine. (1)
For example, normal lung aging is a benign process with
minimal clinical implications.1 A decline in physiologic
reserve is the only truly consistent finding in healthy
adults; this results in some mild decrements in vital capac-
ity and peak flow expiratory measurements but does not
affect usual activities of daily living and, compared to
cardiovascular aging, has only minor effects on exercise
capabilities in the elderly. (2) Lifestyle issues, especially
relating to cigarette smoking, nutrition, and preventive
measures such as immunization, are crucially impor-
tant in preserving lung health. (3) As usual, in geriatric
practice, atypical clinical presentations of pulmonary
disease are quite common. (4) Unfortunately, therapeu-
tic nihilism is present with respect to such issues as using
bronchodilators in obstructive lung disease, intensive
care unit (ICU) admission policies, or recommending
pulmonary rehabilitation for older adults.

The effects of repeated environmental exposures,
concurrent illness, deconditioning, and especially ciga-
rette abuse can be difficult to assess while evaluating any 
single individual who presents with dyspnea or other
pulmonary symptoms, but these factors are generally
more important than any anticipated changes of “normal”
aging. Further complicating the issue of normal lung
aging is the fact that many studies of lung function in
elderly subjects have been cross-sectional and of small
size. If a primary lung disease is not present, predictable
lung changes due to age in healthy adults below age 85
are relatively mild and should be considered without
clinical significance; these include anatomically a de-
crease in airway size with some qualitative alterations in
supporting elastic tissue, gradual increases in chest wall
stiffness, and a loss of approximately 20% of intercostal
muscle strength beginning after age 50.
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(COPD) in women. Currently, the number of women
older than 65 years of age who die of COPD is almost
the same as men;5 this is not surprising, given that women
have smaller lungs than men and have more hyperre-
sponsive airways and lower elastic recoil at any given
lung volume than men.

Atypical presentations of lung disease are not unusual,
as with other geriatric situations. Often, this is due to
poor patient perception of their symptoms. For example,
elderly individuals, even those without lung disease,
underestimate dyspnea, presumably because of attenu-
ated upper airway responses, peripheral sensory misin-
terpretations, and a reduced central nervous system
responsiveness to increased mechanical loads.6 They also
have less robust cough responses to irritative stimuli;
therefore, they may not appreciate the effects of acute or
chronic bronchial obstruction.7 The use of questionnaires
that are specifically designed for elderly patients may
provide reliable data.8 Confusion, especially in cogni-
tively impaired older individuals, may be the presenting
syndrome for many pulmonary illnesses, making it diffi-
cult to obtain an accurate, coherent, or complete history.
There are often associated blunted signs as well; for
example, a reduced febrile response to infection.

All this makes it a challenge to see such patients but
also offers outstanding opportunities to improve their
functional status by applying simple medical strategies
for acute or chronic pulmonary problems. These mea-
sures include exercise programs, bronchodilators, an-
tibiotics, anticoagulants, nutritional interventions, and
smoking cessation. In addition, there is the professionally
satisfying opportunity to bring all the high-tech wonders
of modern medicine to assist in diagnosis and treat-
ment of functionally young older adults. In summary,

the care of these patients is what being a physician is all
about.

COPD in the Elderly

Chronic obstructive pulmonary disease (COPD) is a
common, underappreciated, underdiagnosed, and there-
fore undertreated disease that causes significant morbid-
ity and mortality and excess health care utilization in the
elderly. It is the most common lung disease causing
dyspnea in the older patient.9 When faced with a patient
complaining of shortness of breath, it is of course impor-
tant that the clinician exclude the myriad nonpulmonary
causes of dyspnea, such as anemia, congestive heart
failure, and chronic aspiration. With its subcategories of
asthma, chronic bronchitis, and emphysema, COPD is the
fourth leading cause of death in the elderly in the United
States for both men and women.5 Compared with the
general population, patients with COPD are twice as
likely to rate their health as fair or poor and to report
limitations in ADL and IADL activities. They have a
higher incidence of depression than most other chronic
diseases, they visit physicians for medical care more
frequently than their peers, and they have an increased
likelihood of hospitalization and ICU admission. There 
is virtually a 1 :1 male : female prevalence of COPD 
after age 68. Although men have a slightly higher mor-
tality rate, their rate is stabilizing, while the death rate 
of women is rising. As discussed in the introduction of
this chapter, COPD is becoming a women’s health 
issue.4 Prognosis of COPD patients is variable; the most
important determinants of survival are the presence of
comorbidities and the severity and reversibility of the
airflow obstruction.

In terms of differentiating the various syndromes of
COPD, the diagnosis of “late-onset asthma” in older indi-
viduals with its inflammation of conducting airways and
its separation from pulmonary emphysema (a disease of
inflamed and destroyed alveoli) with a reversible com-
ponent can be difficult, although from a practical stand-
point these two entities can generally be considered to
have an anatomic and functional continuum.10 Classic
asthma is a disorder manifested by episodic, reversible
airways obstruction, and hyperresponsive airways with a
return to normal lung function between attacks. In the
elderly asthmatic, however, a complete return to normal
baseline is unlikely because most of these patients have
a component of permanent lung damage.11 Usually the
symptoms of coughing and wheezing are precipitated 
or made worse by viral respiratory tract infections, gas-
troesophageal reflux disease (GERD), or chronic sinus
disease, and a history of allergies is often lacking. To
further complicate the picture, there may be a remote
history of cigarette use. Longitudinal studies of such

Table 57.1. Clinical and functional aspects of age-related lung
changes.

Structural Functional

Increased chest wall stiffness Increase in elastic work of 
breathing (+ ? dyspnea)

Muscle loss Decrease in MVVa

Increased anteroposterior diameter (? increase in dyspnea)
Enlargement of terminal lung units Decrease in surface area of

lung (+ lower PaO2
b)

Reduced elasticity Decrease in VC,c flow rates
Rearrangement in collagen Increase in RVd

(? Increase in dyspnea)
Decrease in ciliary function Decrease in cough effectiveness

a MVV, maximum voluntary ventilation; average decrease, 25% between
ages 20 and 80.
b Arterial pressure of oxygen; average decrease, 1mmHg/year after age
60.
c Vital capacity; average decrease, 18% between ages 20 and 80.
d Residual volume.
Source: From Ref. 1, with permission.



patients simply are not available at this time, but there is
abundant evidence that older patients with asthma are
underdiagnosed and undertreated.12

In contrast to asthma, classic pulmonary emphysema is
manifested anatomically by permanent lung destruction,
primarily seen in the terminal lung units, accompanied by
irreversible airflow obstruction on testing. It has been
described as “a gross exaggeration of what happens to 
the lung with advancing years.”13 Both chronic bron-
chitis, with its airways inflammation, mucous production,
and peribronchial fibrosis, and asthma, with its bron-
chospasm, edema and peribronchial fibrosis, and airways
remodeling, are susceptible to effective treatment of their
somewhat different inflammatory components.

The largest percentage of elderly patients with COPD
present with a mixed picture in which maximizing
reversibility of airflow obstruction should be a major
therapeutic objective. If using the word asthma increases
the efforts in this regard, so be it. The American Thoracic
Society criteria for reversibility are improvement in
forced expiratory volume at 1 s (FEV1.0) of at least 15%
and an increase of more than 200mL. Such patients
present an outstanding opportunity to improve both
functional status and quality of life.

In terms of diagnosis, because the elderly have a
decreased perception of dyspnea imposed by mechanical
loads or irritative stimuli and the responses to hypoxia
and hypercapnea are diminished with age, health profes-
sionals need to have a high sensitivity to the possibility
of this disease. The diagnosis of COPD can be reliably
suggested by the history of smoking and findings on
examination of lung hyperinflation with an associated
decrease in breath sounds and a prolonged expiratory
time, with or without a wheeze, on forced expiration.
Cough and breathlessness have a low specificity in 
older patients with COPD, who often simply com-
plain of fatigue and reduced mobility and ADLs.8

Recent studies demonstrate that COPD does not impair
cognition, although depression is common in these
patients, especially in advanced disease when isolation is
common.

Confirmation of a diagnosis of COPD can best be made
by pulmonary function testing,a simple forced vital capac-
ity (FVC) demonstrating limitation of airflow (less than
70% of predicted FEV1.0) being adequate for initial diag-
nosis and following the effects of therapy.14 If the results 
of testing are abnormal, the FEV1.0 should be repeated 
following administration of an inhaled beta-agonist 
bronchodilator to look for a reversible “hidden asthmatic”
component. An arterial blood gas measurement may 
be obtained, especially in moderate to severe COPD,
because the ability of physicians to estimate hypoxia or
hypercapnia is notoriously poor. In the patient with
unexplained dyspnea, full pulmonary function studies are
most often required to help achieve a diagnosis.

There is good evidence that morbidity (i.e., days of
illness or hospitalization) can be reduced by treatment of
the COPD patient, who will most likely experience a
significantly improved quality of life. Therapy of COPD
in the elderly should focus on relief of symptoms, re-
duction of breathlessness, and improvement of function-
al status. Smoking cessation, specific medications, and
adjunctive therapies form the cornerstones of effective
management.14,15

Smoking cessation is vital to successful management of
COPD in any age group, including the elderly. Physicians
can play a key role because a direct recommendation to
stop can result in a 5% to 10% long-term quit rate. After
such advice, a firm quit date should be set. Survey results
of older smokers show that they are far less likely than
younger persons to believe data about the adverse health
effects of smoking and may well view it as a beneficial
coping and weight control tactic. Thus clear, specific mes-
sages about the risks and the benefits of cessation must
be given. “Hard-core” smokers who quit even after the
age of 60 have improved pulmonary function, a slower
rate of airflow decline, and a decrease in cardiovascular
and all-cause mortality compared to those who continue
to smoke.16 Pulmonary benefits include reduction of
cough and sputum production, decreased airway irri-
tability, and improved ciliary and macrophage function
with subsequent reduction in the frequency and severity
of respiratory infections. Ex-smokers have higher levels
of physical function, improved appetite and nutrition,
and better quality of life than smokers, due in part to
fewer cardiovascular problems or strokes.

Management of smoking cessation requires both be-
havioral and pharmacologic intervention, which include
provision of written self-help material, enrollment 
in formal cessation programs conducted by the Lung 
and Heart Associations, the use of nicotine gum or
patches or bupropion hydrochloride for patients who
have significant addiction (smoke one or more packs per
day or smoke their first cigarette upon awakening). The
use of pharmacologic measures has not been specifically
studied in the elderly, but expert opinion recommends
their use. Nicotine patch or gum use is contraindicated in
patients who have recent myocardial infarction, angina,
or serious cardiac arrhythmias. When smokers do quit,
the chance of relapse is a strong reality, most occurring
within the first 2 to 4 weeks. Follow-up counseling, calls,
letters, or visits during this period are important compo-
nents of success, and patients who relapse should be
encouraged to try again with clear discussion of the cir-
cumstances of the relapse. Smoking cessation is often an
evolving process requiring physician advice and encour-
agement, patient motivation, and persistence.

Inhaled aerosols are a major component of long-term
treatment of COPD. No matter which aerosol is used,
metered dose inhaler (MDI) techniques are crucial. In
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terms of outcome, results of using handheld MDIs are
equivalent to nebulizer treatments if proper technique is
used. Unfortunately, 40% of elderly patients do not use
MDIs correctly due to poor hand/breathing coordination
or associated illness such as arthritis or cerebral vascular
disease.17 The use of a spacer with the MDI allows for
more reliable delivery of medication by slowing the
velocity of the aerosol particles, enhancing distal med-
ication deposition in the lungs, and decreasing deposition
in the orpharyngeal and laryngeal areas, thus avoiding
systemic side affects such as tachycardia or tremors.
MDIs that are breath activated have been developed to
overcome the hand/breathing coordination problem, but
the patient must still develop a rapid inhalation tech-
nique. Proper use of a MDI is reviewed in Table 57.2.

Generally, physicians should begin treatment of mild
to moderate COPD with inhaled ipratropium, which has
been shown to slow the progression of COPD in cohorts
of all ages.18 Cholinergic receptors located in large air-
ways are involved in controlling bronchomotor tone,
especially in COPD patients who predominantly have
emphysema. The bronchodilatation following inhalation
is a local, site-specific effect, not a systemic one. Anti-
cholinergics administered by MDI act locally and there-
fore do not cause the serious adverse reactions seen if this
class of drug is administered to the elderly by oral or par-
enteral routes; they have a slower onset of action but a
longer duration of effect than beta agonists. Tiatroprium
is an emerging site-specific agent that only affects the
anti-muscarinic M1 and M3 receptors. It is still under
investigation.

Inhaled selective beta-2 agonists may be short acting
for “rescue” (e.g., albuterol) or long acting (e.g., salme-
terol) and are particularly useful for symptomatic relief
of episodic dyspnea in patients with COPD. These drugs
initiate relaxation of bronchial smooth muscle and
decrease mucosal edema; they also facilitate mucociliary
clearance and decrease goblet cell hypertrophy. They are
especially effective in patients with a large component of
“asthma”; however, unlike ipratropium, there is no evi-
dence that they slow the progression of disease. There are
now combinations of long-acting beta-agonists and ipra-
trotium that are useful in improving compliance and are
especially useful in patients with nocturnal symptoms.
Inhaled corticosteroids are sometimes used in patients

with a large reversible “asthmatic” component because
they suppress inflammation and reduce airways hyper-
responsiveness. They work by interfering with arach-
nodonic acid metabolism, reducing vascular leaks, and
enhancing responsiveness of beta-adrenergic receptors.
Patients should follow the package insert recommenda-
tions to prevent oral candidiasis. Systemic side effects are
negligible although osteoporosis is a long-term concern,
particularly at high dose ranges. They have long-term
benefits in younger patients with chronic asthma, and
their use in the elderly is based on the data generated
from these younger populations, with the hypothesis that
inflammation of small airways is instrumental in the pro-
gression of COPD. Inhaled steroids are most commonly
used as an adjunct for patients in whom the disease is
difficult to control.

Oral corticosteroids are possibly useful for some mod-
erate to severe COPD exacerbations.19 An empiric trial
of 40 to 60 milligrams (mg) prednisone per day can help
return the patient to baseline lung function, shortening
the duration of morbidity on average by a few days.
Doses are conventionally tapered over 7 to 14 days. The
use of oral corticosteroids in the stable phase of COPD
is at best very controversial and frequently results in
osteoporosis, loss of muscle strength, hyperglycemia, and
hypogonadism.

Methyxanthines are considered an archaic third-line
agent of treatment. Theophylline preparations can
provide consistent but modest bronchodilation and
decrease the severity of breathlessness by improving res-
piratory muscle strength in an occasional patient, but
they have a narrow therapeutic window with many side
effects (i.e., anorexia, nausea, vomiting, CNS stimulation,
and cardiac arrhythmias). The elderly are at greater risk
for major toxicity (hypotension, serious arrhythmias,
seizures, and death from overmedication) than younger
patients.20 This severely limits their usefulness, and
obtaining blood levels is mandatory in patients who are
using this group of drugs on a short- or long-term basis.
Serum levels of 5 to 10 mg/ml are appropriate. It should
also be noted that adverse drug reactions occur with
macrolides and fluoroquinolones. Leukotriene inhibitors
have not been systematically studied in the elderly. If
they are used, ipratroprium should be discontinued
because adverse drug interactions may occur. Patient and
physician should also be aware that the international nor-
malized ratio (INR) may be increased by the interaction
of leukotriene inhibitors with warfarin.

Oral antibiotics are beneficial in selected COPD
patients who have recurrent episodes of bacterial in-
fection.21 Most commonly these follow a viral upper
respiratory illness, and antibiotics can reduce the inflam-
matory response within the airways. Patients with
impaired mucociliary clearance are at risk for a recurrent
cycle of infection, tracheobronchial mucosal destruction,

Table 57.2. Proper technique for metered dose inhaler (MDI)
use.

Remove the cap. Attach spacer if one is being used.
Shake the canister. Breathe out completely.
Place the mouthpiece fully into your mouth.
Trigger the canister and simultaneously breathe in slowly and deeply.
Hold your breath for as long as you can, at least 10 s.
If more inhalations are prescribed, wait 1 to 5 min and repeat.
When finished, replace the cap on the MDI unit.



and worsening mucociliary clearance. The use of a 2-
week course of antibiotics in patients with severe chronic
bronchitis and bronchiectasis can break the cycle and
provide relief. The most common pathogens associated
with such exacerbations are Haemophilus influenzae,
Moraxella catarrhalis, and Streptococcus pneumoniae.
Ampicillin is frequently used but is ineffective against
betalactamase-producing organisms, so that the treating
physician must be aware of local sensitivity and resistance
patterns. Trimethoprim-sulfamethoxazole, amoxicillin-
clavulanate, and third-generation cephalosporins or
macrolides may provide broad coverage and can be 
very effective in treatment of exacerbations. Cost issues 
are, of course, also a consideration in the choice of 
antibiotic therapy. The use of long-term antibiotics to
prevent exacerbations in patients with COPD is of un-
proven value, although some interesting new immuno-
stimulating vaccines may prove helpful in reducing such
events.

Long-term home oxygen therapy (LOT) for 15 to 24h
per day is useful in hypoxemic patients. Raising the arte-
rial oxygen level has been shown to reduce mortality by
decreasing pulmonary hypertension in patients with cor
pulmonale, as it decreases pulmonary vascular resistance
and right ventricular diastolic pressure.22 In the hypox-
emic patient, oxygen therapy also improves neuropsychi-
atric function, decreases secondary polycythemia, and
relieves breathlessness, all of which can improve mo-
bility, functional status, and independence in selected
elderly COPD patients. Those patients who are stable on
optimal bronchodilator treatment with an arterial oxygen
level of less than 55mmHg (or 55–59mmHg with con-
comitant polycythemia, pulmonary hypertension, or right
heart failure) are appropriate for treatment and eligi-
ble for Medicare reimbursement (Table 57.3). Patients
started on oxygen therapy often incorrectly assume that
this represents the end of a useful and independent exis-
tence. They need to be clearly counseled about benefits
of oxygen supplementation and told that therapy will
most likely improve overall status and the quality as well
as the length of their life.

Oxygen supply systems are of three types: stationary,
portable, and ambulatory. Stationary systems refer to any

large reservoir of oxygen or oxygen-producing device
that cannot easily be moved, including compressed gas
cylinders (H or K size), liquid oxygen reservoirs, and
oxygen concentrators. Portable oxygen equipment can be
moved or transported by the patient. This equipment
usually weighs more than 10 lb, involving smaller (E size)
compressed oxygen cylinders with a regulator, which is
carried on wheels, a cart, or stroller. Ambulatory oxygen
can be carried by most adults on their person during
activities of daily living; these are small liquid oxygen
canisters or lightweight high-pressure cylinders, with a
regulator. The liquid oxygen reservoir for home use with
an ambulatory liquid system offers an ideal arrangement
for the ambulatory patient requiring continuous oxygen
rather than the minimum of 15 to 16h/day. The reservoir
will provide a 1-month supply of oxygen and serves as a
source to refill the portable ambulatory system, which
weighs 5 to 7 lb and provides about 4h of oxygen. The use
of a control valve that delivers oxygen only when the
patient inhales can conserve oxygen in patients using
ambulatory systems.

The oxygen concentrators that are used for home-
bound patients take advantage of a differential separa-
tion principle based on the molecular weights of nitrogen
and oxygen to concentrate oxygen from room air.
Patients using these systems can be active and ambula-
tory in the home with use of extended tubing. A supply
of smaller cylinders is necessary for out-of-home use.
These can be pulled on a cart by the patient or carried in
a wheelchair but are cumbersome and are a potential
cause of falls. Careful evaluation of the patient and
knowledge of the patient’s activity level and concerns
about oxygen therapy will help determine the appropri-
ate system.

As with most older patients (Chapter 21), the peri-
operative period becomes a time of great hazard for
patients with COPD.23 The frequency of postoperative
complications increases with age, particularly if these
patients undergo thoracic or upper abdominal proce-
dures. Perioperative evaluation is crucial, with educa-
tional interventions stressing the use of effective cough
maneuvers, incentive spirometry, and early ambulation.
Specific risk factors for an adverse outcome include a
PaCO2 level greater than 45mmHg, poor nutritional
status with recent weight loss, current cigarette smoking,
and emergency surgery. Careful preoperative evaluation
with pulmonary function and arterial blood gas mea-
surements is crucial, and judicious use of analgesics post-
operatively to avoid respiratory depression, delirium, and
oversedation are important strategies. Recent studies do
indicate that elderly postoperative patients in the ICU
who need intubation and mechanical ventilation (MV)
under any circumstances do as well as younger patients
in terms of outcome, although if they have been nutri-
tionally depleted, weaning from MV can be a problem.24
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Table 57.3. Medicare criteria for long-term oxygen therapy
indications.

PaO2 £ 55mmHg (on room air)
Oxygen saturation £ 88% (on room air)
Pa02 £ 59mm with at least one of these four findings:

Secondary polycythemia (hematocrit > 55%)
Clinical cor pulmonale
Established right ventricular hypertrophy
Pulmonary hypertension

Optimal medical management established

PaO2, partial pressure of arterial oxygen.
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Therefore, age alone should never be used to deny older
patients either surgery or ICU admission, even though
many prognostic rating formulas (e.g., Acute Physiology
and Chronic Health Evaluation, APACHE III) list age as
an adverse prognostic marker.

Pulmonary rehabilitation can be an important compo-
nent of successful treatment in patients with moderate to
severe COPD.25 The primary goal is to attain the highest
possible functional level using multiple modalities. The
rehabilitation model focuses on not only reversing the
chronic progressive disease process but on reversing 
the patient’s disability from the disease. Comprehensive
patient and family education, breathing retraining, bron-
chial hygiene, exercise reconditioning, work simplification
and energy conservation training, and psychosocial
support are all part of pulmonary rehabilitation, which in
randomized control trials has been shown to improve
functional status and decrease hospitalization rates.26

The role of adequate nutrition is also to be stressed,
because malnutrition is a common problem among
COPD patients. Decreased muscle mass (including
muscles of respiration) and impairment of immune func-
tion are seen with protein-calorie malnutrition. A body
weight of less than 90% of ideal is associated with an
increased mortality rate regardless of the severity of
COPD. The weight loss may be due to such things as early
satiety associated with dyspnea of deglutition or de-
pression, and, according to some recent evidence, tumor
necrosis factor (TNF) is increased in these patients.27 In
underweight COPD patients, the increased ventilation
requirements during activity require a disproportionately
greater increase in energy requirements for respiratory
muscle activities compared to well-nourished COPD
patients or controls.28 Malnourished patients also have
increased rates of infection, which appear to be partially
due to decreased functioning of T cells, complement, and
humoral immunity. Treating the malnourished COPD
patient requires a comprehensive assessment with an
exclusion of treatable causes of weight loss other than
pulmonary disease. An assessment (using calorie counts)
of the patient’s current intake habits and limiting factors
(whether physical, environmental, or economic) is impor-
tant and requires evaluation by dietitians and social
workers. Fatigue or dyspnea associated with eating may
be reduced by using bronchodilators before meals, assis-
tance with meal preparation, or rests before meal times.
Patients can also be encouraged to eat multiple smaller
meals and to add liquid protein supplements to their
diets. Studies indicated that in severely compromised
patients a high percentage of calories from lipids instead
of carbohydrates reduces excessive carbon dioxide
production and the subsequent increase in minute
ventilation at rest.

Immunization against influenza and S. pneumoniae
plays a significant role in prevention of pneumonia in the

elderly COPD patient. Influenza vaccine has been shown
to decrease hospitalization, morbidity and mortality,
and medical costs and should be given every autumn. In
patients who are immunosuppressed or have severely
debilitating cardiovascular, pulmonary, renal, or hepatic
disease, or diabetes mellitus, the antibody titers from
pneumococcal vaccine may not be sustained; therefore,
clinicians should consider revaccination after 6 years,
although convincing data regarding the effectiveness of
such a program in the elderly are currently not available.
The pneumococcal vaccine is cost-effective in both
community-living and institutionalized older patients.

Because adequate lung or heart/lung donor specimens
are very difficult to obtain, most lung transplant programs
exclude those applicants over age 60, citing frequent
comorbidities (diagnosed or subclinical) as the reason.
Some lung transplant programs are still collecting expe-
rience as to efficacy for various disease states, but it is not
currently an option for the elderly.

In summary, COPD is a common and serious condition
often overlooked in the elderly. Clinical suspicion, with
confirmative pulmonary function testing, will establish
the diagnosis. Successful treatment involves simple, well-
established measures that improve functional status and
result in significant improvement in the quality of life for
these patients.

Pulmonary Embolism in the Elderly

The entities of deep venous thrombosis (DVT) and
pulmonary embolism (PE) present a continuum of ve-
nous thromboembolic disease (VTE), which is of crucial
importance for elderly patients, and offer constant diag-
nostic and therapeutic challenges to physicians caring for
patients of any age. For multiple reasons, the incidence of
both DVT and PE increase with age.29 First, there is often
a decrease in the leg muscle mass, setting the stage for
stasis. There are increased thrombotic tendencies in the
elderly,30 beginning around age 60, which may involve up
to 20% of those over age 85; these include impaired vas-
cular wall fibrinolysis and hypercoagulable states, espe-
cially with respect to products of factor Xa activity, Leiden
factor V,31 and likely increased activity of other clotting
factors,32 notably prothrombin. In addition, there may be
a decrease in antithrombin III and other antithrombotic
components, such as proteins C and S. There is also a dra-
matic increase in the frequency of triggering risk factors,
such as surgery, with its immobility and temporary hyper-
coagulable state, congestive heart failure, malignancies,
lower extremity fractures, and hip and knee joint replace-
ments. This is not only a common problem but a serious
one: the in-hospital mortality of elderly patients over 
the age of 65 with documented pulmonary embolism 
was 21% in the Prospective Investigation of Pulmonary



Embolism Diagnosis (PIOPED) Study, and the 1-year
mortality was 39%.33 Recent data suggest these numbers
may be even higher.34 Such grim statistics demand
optimal vigilance, treatment, and, ideally, prevention.

The diagnosis of VTE in the elderly is difficult, al-
though the presentation is usually quite similar to that
seen in younger patient groups. The most common pre-
senting symptom of PE is some complaint of chest dis-
comfort or pain, seen in approximately 35% of patients
in most series, usually without hemoptysis. Dyspnea 
and tachypnea occur frequently. Although circulatory
collapse occurs in a relatively small proportion of the
elderly, these latter patients are much more likely to have
sustained massive pulmonary emboli and often have evi-
dence of neurologic deficits and findings of pulmonary
hypertension. Although virtually all younger patients
present with one of these syndromes, about 10% of the
elderly do not, and in the setting of respiratory distress
this minority may show only confusion or atypical new
radiographic findings. The major diagnostic strategy35

required is one of constant suspicion and concern and a
consideration that, in any older hospitalized patient who
is “failing to thrive,” to ask whether this could be due to
pulmonary embolism, because both the symptoms and
standard laboratory findings are nonspecific and the diag-
nosis is too often made postmortem. The classic triad of
hemoptysis, pleuritic chest pain, and clinically apparent
thrombophlebitis is infrequently seen, in less than 10%
of elderly patients with VTE.

The first step in making the diagnosis is a careful physi-
cal examination to evaluate alternative diagnoses, for
example, congestive heart failure, coronary artery disease,
malignancy, and infections that are all frequent in the
elderly and may on occasion be confused with pulmonary
embolism. Studies demonstrate that when clinicians 
have a high (>90%) certainty of pulmonary embolism,
they are most often correct; similarly, when they believe
that there is a small (<20%) likelihood, they are also
usually correct.33,35 The problem is the large group of 
“in-between” patients for whom neither certainty exists.

The most common and serious major error is one of
omission, when the diagnosis simply is not considered
clinically and is confirmed only at autopsy. The diagnosis
should be approached with urgency, once it is considered
and diagnostic algorithms are well established.35 Un-
fortunately, routine chest roentgenograms are of only
limited value at best, to exclude other disorders such as
pneumonia or pneumothorax. Most frequently they are
unremarkable or demonstrate only scattered areas of
atelectasis. Pleural changes and possibly some local asym-
metric changes in vascularity may be detected if the film
is keenly studied; however, the most common finding is
that of an essentially normal chest roentgenogram in a
very sick patient. Electrocardiograms are likewise useful
in excluding acute myocardial infarction but are not

generally helpful in making the diagnosis of PE, because
tachycardia and nonspecific ST segment abnormalities
are by far the most likely alterations. Recent studies uti-
lizing echocardiography in patients with PE have shown
an unexpectedly high incidence of pulmonary hyperten-
sion and right ventricular strain.36 The echocardiogram is,
however, not a proven sensitive or specific test for PE.
Arterial blood gases generally show mild hyperventila-
tion and hypoxemia (PaO2 <60mmHg on room air), but
again, this is a nonspecific finding.

Ventilation-perfusion lung scans are helpful, particu-
larly when there are segmental mismatches with areas
that are well ventilated and not perfused. Lung scans are
interpreted as high probability, intermediate probability,
low probability, or normal. The PIOPED33 study demon-
strated that combining a high clinical probability and 
a high-probability lung scan virtually confirmed the 
diagnosis (>96% certainty). The combination of a low
clinical suspicion and low-probability lung scan was
associated with low frequency of significant pulmonary
embolism (<6%). In patients in whom the lung scan
pattern was high probability and clinical suspicion was
intermediate, the frequency of pulmonary embolism fell
but was still relatively high (86%). The most frequent
problem is a high-risk patient with an “intermediate
probability” lung scan. Because of the unfortunate lack
of specificity of such scans, their utility remains problem-
atic, and with the hazard of “clinical judgment” in such a
precarious setting, physicians must often proceed with
further studies, either helical computerized tomography
(HCT) or pulmonary angiography.

The understanding of the place of HCT in the diagno-
sis of PE is still an evolving concept. Due to improve-
ments in the technology, and its general availability and
safety, the procedure has great appeal. In addition, there
is reasonable interobserver reliability in most studies.
Unfortunately, it still suffers in published studies from a
lack of sensitivity (53%–100%) with specificities of 81%
to 100%, and thus is not an ideal test to exclude the diag-
nosis of PE, especially in the “high clinical suspicion”
patient.37 HCT may be helpful in establishing a diagnosis
of pulmonary embolism in selected patients with a non-
diagnostic lung scan. It appears to be more accurate in
evaluating the central pulmonary arteries (sensitivity,
83%–100%; specificity, 92%–100%) than in the sub-
segmental vessels (sensitivity, 29%).38 Future prospective
studies of HCT are needed to evaluate its role in 
the diagnostic algorithm for VTE. These investigations
should settle issues of overall specificity, sensitivity, and
cost-effectiveness.39

Pulmonary angiography is still the gold standard for
diagnosis of PE.40 A positive angiogram requires either a
cutoff vessel or clear evidence of an intravascular filling
defect, which is typical of a clot. Multiple recent studies
indicate that, contrary to some opinions, pulmonary
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angiography is quite safe in the elderly patient. There is
a somewhat increased incidence of postangiogram renal
failure in the elderly (1%–2%), but this can be managed
quite satisfactorily when identified and is often prevent-
able using hydration and diuretics. One last caveat in the
elderly; a small embolus that would not present a serious
burden for a younger patient may result in dramatic pul-
monary hypertension and significantly impaired cardio-
vascular status in an elderly patient with underlying 
heart or lung disease and therefore marginal physiologic
reserves. Such patients have been shown to be clinically
improved following treatment for PE.

The identification and diagnosis of DVT, the source of
PE, may also be difficult. It is well demonstrated that for
this entity, clinical signs are notoriously unreliable.
Virchow’s triad (stasis, hypercoagulability, and vessel wall
injury) is still the physiologic basis of DVT, which forms
the continuum with PE. Elderly patients who have “idio-
pathic” thrombophlebitis most likely have an acquired
hypercoagulable state, most commonly due to Leiden
factor V or a prothrombin mutation. In the absence of an
obvious precipitating cause or clotting problem, a clini-
cally focused search for a malignancy is appropriate
based on a history and physical exam with routine screen-
ing studies. One review41 reported a standardized
incidence ratio of 1.5 for malignancies in such patients.
Recent data suggest that cancers diagnosed concurrently
with or within a year of an episode of VTE are associated
with an advanced stage and have a poor prognosis.42

Tumors of pancreas, lung, ovary, and brain were the most
common sites.

Noninvasive studies of veins in the lower extremities
(the site of more than 95% of emboli) are now widely
available and have been demonstrated to have good
specificity and sensitivity. B-mode ultrasonography with
flow Doppler is the most commonly used diagnostic
method because it avoids some of the confounding false
positives of the impedance plethysmography methods
[e.g., congestive heart failure (CHF), extrinsic obstruc-
tion]. Contrast venography is the gold standard for the
diagnosis, but it is usually reserved for extremely serious
and equivocal situations. Approximately 70% of patients
with demonstrated PE have positive noninvasive lower
extremity studies. Presumptive explanations for the
“30%” are either that the clot has migrated, leaving no
demonstrable residue, or possibly that clots were coming
from elsewhere in the venous system, particularly the
pelvic veins or the right ventricle. This finding means that
although a positive study is a call to therapy, a single
negative study does not completely exclude the diagno-
sis; serial investigations are appropriate43 if suspicion is
high and a decision is made not to begin anticoagulant
therapy.

The use of d-dimers as a secondary strategy to exclude
the diagnosis of VTE has been recommended because

the test has a high sensitivity, although a low specificity.
False positives may occur in patients with recent trauma
or surgery, malignancy, pregnancy, severe infections, and
liver disease. It is somewhat dependent on the specific
methods used, and most series show that a normal plasma
level (e.g., <500mg/ml by immunosorbent assay) is useful
in conjunction with other strategies to exclude the
diagnosis of VTE, although false negatives up to 3%–5%
are reported.44

The treatment of VTE has been revolutionized by the
emergence of low molecular weight heparins (LMWH),
which have been demonstrated to be effective for both
DVT and PE.45 They are given on a weight-adjusted
schedule, often only once a day, and the treating physi-
cian should be familiar with the specifics of the prep-
aration being used. They are easier to use than older
treatment protocols because they do not require frequent
partial thromboplastin time testing to adjust dose sched-
ules, as is required for the intravenous unfractionated
heparins.

The thrombocytopenias that were occasionally
(3%–6%) a problem with the unfractionated prepara-
tions are seen in less than 1% of patients treated with
LMWH. Studies indicate that they are safe in terms of
bleeding complications and can even be given on an out-
patient basis to compliant patients with uncomplicated
DVT. It is usually recommended that warfarin be started
concurrently and, after a 4- to 7-day crossover, that the
warfarin be continued, maintaining an international nor-
malized ratio (INR) of approximately 2 :3. Bleeding com-
plications of warfarin therapy are more frequent in the
elderly, particularly in older women, and increase with
duration of therapy; however, with careful clinical and
laboratory monitoring in formalized programs, bleeding
should not become a major problem in most cases.

The question of how long to continue warfarin therapy
is always a difficult clinical judgment. In general, it is
recommended that therapy be sustained for 3 to 4 
months in patients for whom the initial risk factor can be
controlled or eliminated. Patients may need long-term
therapy if they are considered to remain at high risk, and
recent studies show that recurrences can be cut to 6% by
maintaining anticoagulation for 1 year. Current recom-
mendations for “idiopathic” VTE are for up to 2 years of
therapy for the first episode and that a second episode
requires lifelong anticoagulation, possibly with INRs of 
3 to 3.5.46 Thrombolytic therapy, particularly tissue
plasminogen activator (TPA), is occasionally used in the
elderly patient with massive PE and circulatory collapse
but is generally not required.47

Although the experience is relatively small, there
seems to be an increased incidence of bleeding in the
elderly, especially intracranial hemorrhages, with even 
a single administration. Supportive therapy, such as
oxygen, fluids, and vasopressors for hypotension and



hypovolemia, and pain control, are of course standard
treatments that must be used in the critically ill pa-
tient. Vena caval interruption, for example, use of the
Greenfield filter, may be needed in patients with PE who
cannot immediately be anticoagulated. Chronic venous
complications are common with use of these devices,
and such patients, if possible, should have lifelong anti-
coagulation as studies show that they are at risk of
proximal clot formation above the filter.48 Pulmonary
embolectomy is not recommended in the elderly because
it has a very low success rate and medical therapy is
generally quite effective.

Preventive guidelines are fairly straightforward at this
time. Patients who are at risk due to bed rest, postoper-
ative status, congestive heart failure, or malignancies 
are best treated according to the measures listed in 
Table 57.4. Intermittent pneumatic compression boots
have been demonstrated to be useful for prophylaxis in
patients who are at high risk of critical local wound he-
morrhage (for example, following neurosurgical proce-
dures) but who cannot be immediately anticoagulated.
Graded compression antiembolic stockings also have
some limited effectiveness in prevention. Low-dose war-
farin with an INR adjusted to 1.5 to 2 units, or subcuta-
neous LWMH, appear to be the preventive treatments of
choice. Studies demonstrate that, for unknown reasons,
such preventive strategies are not used on a regular basis
by physicians, probably because of the mistaken opinions
that pulmonary embolism is not a common or serious
problem, that preventive strategies do not work, or that
such anticoagulation protocols are actually dangerous.
None of these beliefs is true. Particularly in the elderly,
for whom an ounce of prevention is worth more than a
pound of cure, these procedures should regularly be
found in the armamentarium of geriatricians.49

In conclusion, the continuum of DVT and PE in the
elderly is quite similar to that of the younger patient.
Constant consideration of the diagnosis and application
of standard diagnostic and therapeutic strategies will

benefit patients and also enhance the mental equanimity
and professional satisfaction of physicians caring for the
elderly.

Interstitial Lung Disease

The term interstitial lung disease covers a heterogeneous
group of disorders that are lumped together as a result 
of common radiographic and clinical findings which are
nonspecific and not related to etiology (Table 57.5).50

The conventional wisdom on the pathogenesis of inter-
stitial lung disease postulates an etiologic insult resulting
in alveolitis, followed by an abnormal, hyperexuberant
repair process that causes excess connective tissue
generation, fibrosis, and ultimately a “honeycomb”
appearance of a scarred, destroyed lung, both on biopsy
and radiographically. The presentation is usually one of
cough, dyspnea, and frequent associated systemic symp-
toms such as fatigue and arthralgias. The astute geria-
trician will focus on the clinical history, seeking drug
exposures, disorders of swallowing leading to chronic

57. Pulmonary Disease 861

Table 57.4. Prevention of venous thromboembolism (VTE)

Risk Recommended Rx

High
Bed confined with: Low molecular weight heparin (LMWH)

Congestive heart failure ? Intermittent pneumatic compression
Active malignancy
Postoperative: lower extremity, orthopedic, extensive abdominal, or pelvic surgery
Previous diagnosis of DVT or PE

Moderate LMWH or warfarin
Medical illness with:

Immobilization, e.g., stroke, COPD
Less extensive surgery, of shorter duration

For patients who cannot be anticoagulated (e.g., postoperative neurologic surgery), pneumatic compression boots or graduated pressure stock-
ings provide some proven effectiveness.
Source: From Ref. 49, with permission.

Table 57.5. Disorders associated with interstitial lung disease
in the elderly.

Common
Recurrent gastric aspiration
Drugs
Infection

Acute: viral, bacterial
Chronic: granulomatosis, especially TB

Atypical congestive heart failure
Environmental/occupational exposures
Lymphangitic spread of malignancies
Idiopathic

Less common
Sarcoidosis
Eosinophilic and lymphocytic infiltrative disorders
Collagen vascular disease

Source: From Ref. 50, with permission.
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aspiration with lower lobe infiltrates, often without classic
symptoms of gastroesophageal reflux,51 classic rheumato-
logic symptoms (which would suggest rheumatoid arthri-
tis or vasculitis), and environmental exposures during
previous employment or at home (e.g., to humidifiers,
hobbies, or pets) as possible etiologic clues. There are few
data on the incidence or outcomes of these diseases in
elderly patients.

The laboratory findings are often nonspecific, but
useful findings may occasionally be elicited. For example,
abnormal liver function tests suggest the possibility of
metastatic malignancy, and hematuria or impaired renal
function suggests Wegner’s granulomatosis or Goodpas-
ture’s syndrome. The chest radiograph usually shows 
an increase in interstitial markings and on serial films 
an associated progressive decrease in lung volume. Diag-
nostic inferences may be made by correlating pleural
changes or adenopathy. The various specific syndromes
relating to radiographic findings are beyond the scope of
this text; contemporary review articles are available.50

High-resolution computerized tomography (CT) of the
lung is of considerable value in determining the extent
and severity of these interstitial disorders, although, like
roentgenograms, it does not give an etiologic diagnosis—
that is the job of the clinician. Gallium scans are
nonspecific, have serious problems of interobserver
variability, and are totally useless in evaluating these enti-
ties. Pulmonary function studies, on the other hand,
may be clinically helpful in diagnosis and for following 
the results of therapy, demonstrating classic restrictive
changes, that is, a decrease in lung volumes, diffusing
capacity, compliance, and, frequently, a low PaO2.

If diagnosis cannot be achieved on the basis of a careful
history, physical examination, and consideration of the
patient’s overall medical diagnoses, and if it appears 
that lung biopsy will likely be useful in terms of manage-
ment, this invasive intervention can be performed. Trans-
bronchial biopsy with a fiberoptic bronchoscope (FOB)
may be helpful and is safe in older patients, although the
tissue sample size is usually quite limited and the ability
to achieve a firm diagnosis is disappointingly small in
most series. Open lung biopsy with sampling of several
sites gives a higher probability of a definitive diagnosis,
although it carries a small (approximately 1%) risk of
mortality and a 5% to 10% incidence of complications.
In more than 50% of patients, the diagnosis is idiopathic
pulmonary fibrosis (IPF), leaving both the patient and
physician unsatisfied. Prognosis is related to the specific
etiology. IPF, which occurs on average at age 61, has an
especially poor prognosis, with a 50% mortality in 2 years.

Therapy is often difficult, disappointing, and limited to
supportive measures. Corticosteroids or cytotoxic agent
treatments have significant side effects, and if they are
used, short therapeutic trials of 3 to 4 months with objec-
tive PFT and CT measurements for follow-up and prog-

nosis should be the strategy utilized. Colchicine has been
recommended and is safer than steroids or immunosup-
pression, but long-term results show no difference from
untreated patients. Recent data suggest that interferon
gamma-1b may provide a better outcome than steroids in
patients with IPF.52 Advanced patient age, even with a
diagnosis of IPF, should not deter physicians from offer-
ing nondrug treatments that may improve physical and
social functional status and even survival (e.g., pulmonary
rehabilitation). Portable oxygen can improve exercise
capacity and quality of life in these patients.

Sleep Disordered Breathing

Sleep complaints increase in the elderly, partly because
of changes in central nervous system control of breath-
ing during sleep. The sensitivity of brainstem receptors to
carbon dioxide and oxygen levels decreases with aging to
as much as one-half of the awake response. The resultant
reduction in ventilation can combine with an increase 
in upper airway resistance and lead to rises in the blood
levels of carbon dioxide (PaCO2) and decreases in
oxygen (PaO2) during sleep. These changes all help to
explain the increase in sleep disordered breathing that
occurs with aging, with increasingly frequent apneic or
hypopneic events being more common in older men than
women.53 (See Chapter 70 for details.)

Perioperative Care of the Elderly

Pulmonary complications in the postoperative period
occur with increased frequency in older as compared to
younger patients, especially in those undergoing thoracic
or upper abdominal procedures.23,54 Proper preoperative
evaluation, patient education, and postoperative man-
agement will decrease the risk of pulmonary complica-
tions such as atelectasis, impaired gas exchange, and
infection. The elderly are at higher risk of complications,
not because of age, but as a result of decreased pul-
monary and cardiovascular reserves associated with
aging and an increased number of accompanying comor-
bidities. Congestive atelectasis is the predominant
pulmonary complication seen in the immediate postop-
erative period. Following thoracic or upper abdominal
procedures, it may take to 2 to 3 weeks for pulmonary
function capability to return to a baseline. These proce-
dures cause impaired diaphragmatic and intercostal
muscle function, and this impairment results in a
decreased functional residual capacity (FRC) with an
associated increase in residual volume (RV) and a closing
capacity (CC), which rises into the tidal volume (TV).
This change means that some alveoli remain unventilated
throughout the entire respiratory cycle, primarily because



of an increase in lung recoil and decrease in chest wall
compliance. In recumbency, the decrease in FRG is
approximately 500mL, or 20% of the awake value, so that
bed rest exacerbates this problem.

Postoperative patients generally show a significant
restrictive pattern of breathing, with a decrease in forced
vital capacity (FVC), TV, FRC, and peak expiratory 
flow rate. They demonstrate a shallow breathing pattern
without the deep breaths that are needed to replete sur-
factant and prevent atelectasis. The work of breathing is
also increased, and cough effectiveness is reduced.23

Patients with underlying pulmonary disorders and mini-
mal pulmonary reserve due to cigarettes are at particu-
larly high risk of postoperative atelectasis. Thorough
preoperative evaluation and patient education will iden-
tify these patients and guide postoperative management
to reduce complications. A careful history and physi-
cal examination with special focus on cardiopulmonary
symptoms and findings, smoking history, and functional
status is at the center of this endeavor. The use of addi-
tional testing is often necessary to clarify the evaluation
of pulmonary function and to guide pre- and postopera-
tive treatment.

The routine use of preoperative pulmonary function
testing is controversial because many of the frequently
cited studies in this area were conducted 20 to 30 years
ago when different surgical, anesthetic, and perioperative
management practices prevailed. However, patients who
are to have abdominal or thoracic surgery, and who have
a history of smoking or signs or symptoms of pulmonary
disease identified preoperatively, will benefit from
spirometry measurements before and after bronchodila-
tors.55 The pulmonary function testing assists in making 
a specific pulmonary diagnosis, assessing the degree 
of impairment and risk, and identifying appropriate
maximal pre- and postoperative therapy. An increase 
in perioperative complications and mortality is seen in
patients with an elevated PaCO2 (>45), which makes the
arterial blood gas measurement an important component
of a complete preoperative evaluation of the high-risk
patient.54 High-risk warning signs include emergency
surgery, poor nutritional status, and continued cigarette
use.23,54 The use of pancuronium during surgery has been
associated with a 3.2 increase in relative risk of postop-
erative pulmonary complications.23

Preoperative patient education is essential to reduce
the risk of postoperative pulmonary complications. The
use of incentive spirometry has been shown to decrease
atelectasis and other postoperative pulmonary complica-
tions and is equivalent to chest physiotherapy.56 The use
of intermittent positive pressure breathing (IPPB) is
much more expensive, has more complications, and offers
no advantage over incentive spirometry. The objective of
incentive spirometry is to increase the low postoperative
FRC. The teaching and implementation of incentive

spirometry preoperatively has been shown to improve its
effective use after surgery. Patients should use the device
for at least 5min every waking hour. The preoperative
teaching of the effective cough at the end of a deep inspi-
ration is also an important strategy. The high alveolar and
airway pressures obtained during the periods of glottic
closure are beneficial in clearing secretions and expand-
ing atelectatic portions of the lung. The patient should
hold a pillow or other “splint” over the incisional area,
take a breath to total lung capacity, hold for 4 to 6 s, then
cough repeatedly throughout exhalation, and finish by
expectorating the mobilized secretions.

Counseling patients preoperatively to cease smoking is
essential. The benefit of stopping smoking can be dra-
matic in improving overall prognosis. Cigarette smoking
is associated with a fourfold increase in postoperative
pulmonary complications. Smoking cessation 4 to 8
weeks before surgery is accompanied by a demonstrated
decrease in postoperative pulmonary complications,
predominantly due to improved tracheobronchial clear-
ance, with a decrease in cough and sputum and an
increase in vital capacity and PaO2.23 Smoking cessation
even the day before surgery theoretically can be benefi-
cial due to a decrease in carboxyhemoglobin concentra-
tion (CO-HgB). The half-life of CO-HgB is 6h, and a
decreased level of CO-HgB will improve oxygen delivery
to tissues. The patient should be counseled to continue
smoking abstinence in the postoperative period and
beyond.

Pain control measures in the postoperative period 
can both cause or prevent postoperative complications.
Elderly patients are at very high risk for oversedation and
postoperative delirium from narcotic pain medications.
The education in and use of patient-controlled analgesia
(PCA) is often the best option for pain relief.57 When
compared with intermittent intramuscular opiate injec-
tions in a population of frail elderly in the postoperative
period, PCA is easier to use, provides better analgesia, is
associated with less frequent pulmonary complications 
or postoperative confusion, and shows less variability in
serum morphine levels.57 Avoiding oversedation is criti-
cal in preventing a complicated prolonged postoperative
course. In the patient with a thoracic or abdominal pro-
cedure, proper pain control improves cough effective-
ness. The use of epidural anesthesia or intercostal nerve
block also can be used to provide effective pain control
in the postoperative period.23

In conclusion, there is a rationale for the routine use
of pulmonary function tests and arterial blood gas mea-
surements in the perioperative assessment of elderly
patients with a history of smoking or previous pulmonary
disease. It is especially crucial in those patients undergo-
ing thoracic or upper abdominal operations. Com-
prehensive education regarding incentive spirometry,
effective coughing, and smoking cessation is critical to
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prevent postoperative pulmonary complications. The
judicious use of analgesia is likewise of benefit. Recent
studies have demonstrated that even the oldest-old
(those over 85 years of age) can safely undergo opera-
tions.58 Thus, age alone should never be a criteria for
denying a patient the benefits of surgery.

Critical Care Issues

Elderly persons are more frequently admitted to ICUs
than are those in younger cohorts and currently repre-
sent 25% to 45% of days of ICU occupancy.59 This rate
no doubt reflects the generally high rate of hospitaliza-
tion of elderly and their multiple interacting acute and
chronic diseases. Age, per se, is not a reason for exclusion
from ICUs, as functional status and comorbidities have
been shown to be much more important initial prognos-
tic factors than chronologic age, both for survival and 
for return to a meaningful life following an ICU stay.24

However, critically ill elderly patients are more likely to
develop respiratory failure requiring mechanical ventila-
tion (MV) than are younger individuals; this is due 
to their decrease in pulmonary reserve, with declines 
in FEV1.0, and PaO2, blunted respiratory responses to
stimuli such as hypercapnia and hypoxemia, decreased
muscle strength and endurance with reduced ability to
generate inspiratory and expiratory pressures, a reduced
cardiac reserve, and, finally, an increased likelihood of
sepsis. Specific management of the elderly while on MV
and strategies for “weaning” from support are not
covered here, although they are of crucial importance 
in day-to-day management and have been the focus of
several recent reviews.60 Specific adverse prognostic
factors for recovery and survival in the elderly, some of
which are apparent at time of admission for an acute
illness, are the following:

• A diagnosis of pneumonia
• A diagnosis of COPD
• Poor prior functional status
• Severity of illness (APACHE III score >30)
• Difficulty maintaining oxygenation (e.g., PaO2 < 55

mmHg, FIO2 > 60%)
• Advanced age (greater than 90 years old) plus 24 or

more h of ventilation
• Prolonged mechanical ventilation requirements (more

than 3 days)

The issue of ICU costs (totaling more than $60 billion per
year in the United States), which are proportionally
higher for the elderly, and the relation of these costs to
outcomes is a topic under intense study at this time by
health economists and physicians.61 Firm conclusions are
hampered by the fact that, although mortality is an easy
endpoint to evaluate, quality of life following survival is
crucial and much more difficult to evaluate.

Terminal Care: Palliative Care Issues

An especially vexing problem is that of the patient dying
of respiratory failure who seemingly cannot be effectively
treated, with dyspnea as a devastating symptom. This
range includes both patients on mechanical ventilation
(MV) in a hospital setting and those patients cared for
outside the hospital who are dying of respiratory insuffi-
ciency, most often with severe COPD. In counseling such
patients and their families, a strategy of open commu-
nication is essential, so that after exploration of the
patient’s life values advance directives can be imple-
mented. This plan is enhanced if there has been a prior
physician–patient relationship and is an area where 
the primary care physician (geriatrician) can provide a
crucial service as he or she takes over management from
the intensivist staff.

Palliative care of patients who are clearly dying in the
end stages of respiratory insufficiency and who have no
reversible aspects is a difficult but extremely important
undertaking; this can be a gratifying professional experi-
ence and of true value for patient, family, and the care
team. First, it is important to share the knowledge that
death, although unpredictable (due to well-documented
physician inability to render accurate prognosis in this sit-
uation), is coming soon and that in the absence of a clear
acute reversible complication, MV or CPR with prolon-
gation of dying would not be in the best interests of the
patient.62 Data show that survival, much less a return to
a meaningful quality of life, in such situations is nil.
At this time, previous advance directives should be
reviewed. Most often patients are well aware of their
status and are relieved by the knowledge that such frank
discussions can be held and that their physician will not
abandon them at this time. Palliative care interventions
and what to expect and how they will die can then be
discussed with emphasis on effective control of dyspnea,
cough, mental or physical suffering, and pain. This
discussion should focus on support of activities of daily
living, symptomatic treatment of infection, and the
aggressive use of medical measures for comfort (as in 
the previous discussion of COPD) to reduce symptoms.
These support measures can be arranged at home, as well
as in the inpatient hospice setting.

Special attention must be given to help with emotional
needs. Depression and panic are common problems at
this time, and, in addition to sensitive communication and
counseling interventions, patients may respond to
seritonin reuptake inhibitors, benzodiazapines, or even
low-dose opiates, which can reduce dyspnea without sig-
nificantly altering respiratory rate or oxygenation. The
provision of sleep and a dignified transition should be
assured. A détente with death can usually be achieved
with supportive discussions and judicious pharmacologic
interventions, with the focus concentrated on comfort
and symptom control. Frequently, with CO2 retention,



supplemental oxygen is all that is required for tran-
quility in the patient who is within hours of dying with
severe COPD. Sedation can be achieved with diazepam,
lorazepam, or most effectively with an intravenous mor-
phine sulfate drip that can be titrated to control terminal
restlessness, not for euthanasia, but as an excellent way
to provide continuous relief of dyspnea. Intravenous
haloperidol is also useful with a rapid onset of action in
the dyspneic agitated patient, and it does not suppress
respiratory drive. The use of alcohol, or sedatives, if pre-
viously utilized by the patient, is appropriate, even if 
by secondary effect they hasten the moment of death.
Cutaneous scopolamine patches may be used to control
troublesome secretions.

Management of withdrawal of MV must be done using
“best practices” to avoid excess suffering, and guidelines
are available.63,64 Discontinuation of MV in the ICU in
the comatose patient is relatively straightforward. The
ventilator is disconnected, 100% oxygen at atmospheric
pressure is maintained, and a quiet and peaceful death
occurs. The endotracheal tube can be left in place to
prevent disturbing upper airway obstructive phenomena
(“gurgling,” etc.). Sedatives and anticholenergics for
control of secretions can be utilized as needed. In the
patient in whom ventilatory support is to be terminated
and where mental status is perhaps more a stupor than
coma, once all good-byes have been said and the course
has been set (most easily done when explicit discussions
and advance directives have been previously completed),
adequate sedation must be assured. Intravenous opiates
with or without an optional benzodiazapine should be
instituted until the patient is comfortable and has spon-
taneous respirations but is clearly fully sedated and com-
fortable. Muscle relaxants should never be used to give
an appearance of comfort. Then and only then should the
ventilator be disconnected and 100% oxygen at atmos-
pheric pressure be given. With an endotracheal tube in
place, no “struggle” should occur.

The staff should be aware that as many as 10% of
patients may survive for up to a day or longer following
withdrawal of MV. Frequently it is beneficial for the
family to be present at the bedside at this time so 
that they can be part of the process, which should be
similar to a tranquil sleep leading to apnea and death.
Colleagues involved in palliative care hospice and 
critical care programs and hospital ethics committees are
useful consultants in all these difficult situations.63

References

1. Rossi A, Genassini A, Tantucci C, Grassi V. Aging and the
respiratory system. Aging. 1996;8:143–161.

2. Pitcher WA, Cunningham HS. The oxygen cost of increased
tidal volume and diaphragm flattening in obstructive lung
disease. J Appl Physiol. 1993;74:2750–2756.

3. Petty TL. It’s never too late to stop smoking, but how old
are your lungs? JAMA. 1993;269:2785.

4. Petty TL. The rising epidemic of COPD in women. Women’s
Health Primary Care. 1999;2(12):942–953.

5. Peters KD, Kochanek KD, Murphy SE. Deaths: final data
for 1996. National Center for Health Statistics. Natl Vital
Stat Rep. 1998;47(9).

6. Connolly MJ, Crowley JJ, Charan NB, et al. Reduced
subjective awareness of bronchoconstriction provoked by
methacholine in elderly asthmatic and normal subjects as
measured on a simple awareness scale. Thorax. 1992;47:
410–413.

7. Newnham DM, Hamilton SJ. Sensitivity of the cough reflex
in young & elderly subjects. Age Aging. 1997;26:185–188.

8. Yohannes AM, Roam J, Winn S, Connolly MJ. The Man-
chester respiratory activities of daily living questionnaire:
development, reliability, validity and responsiveness to
pulmonary rehabilitation. J Am Geriatrics Soc. 2000;48:
1496–1500.

9. Enright PL, Kronmal RA, Higgins MW, et al. Prevalence
and correlates of respiratory symptoms and disease in the
elderly. Chest. 1994;106:827–834.

10. Mannino DM, Gagnon RC, Petty TL, Lydicke E. Obstruc-
tive lung disease and low lung function in adults in the
United States. Arch Intern Med. 2000;160:1683–1689.

11. Reed CE. The natural history of asthma in adults: the
problem of irreversibility. J Allergy Clin Immunol. 1999;103:
539–547.

12. Enright P, McClelland RL, Newman AB, et al. Underdiag-
nosis and undertreatment of asthma in the elderly. Chest.
1999;116:603–613.

13. Bates DV, Chistie RV. Effects of aging on respiratory func-
tion in man. In: Wolstenholme EV, Cameron MF, eds. Ciba
Foundation Colloquia on Aging: General Aspects. Boston:
Little, Brown; 1955:58.

14. BTS guidelines for the management of chronic obstructive
pulmonary disease. Thorax. 1997;52(suppl 5):510–528.

15. Chan ED, Welsh CH. Geriatric respiratory medicine. Chest.
1998;114:1707–1733.

16. Scanlon PD, Cannett JE, Waller LA, et al. Smoking cessa-
tion and lung function in mild-to-moderate chronic obstruc-
tive pulmonary disease. Am J Respir Crit Care Med. 2000;
161:381–390.

17. Allen SC, Prier A. What determines whether an elderly
patient can use a metered dose inhaler correctly? Br J Dis
Chest. 1986;80:45–49.

18. Rennard SI, Serby CW, Ghafouni M, et al. Extended
therapy with ipratropium is associated with improved lung
function in patients with COPD: a retrospective analysis of
data from seven clinical trials. Chest. 1996;110:62–70.

19. Niewoehner DE, Erbland MC, Devpree RH, et al. Effect 
of systemic glucocorticoids on exacerbations of chronic
obstructive pulmonary disease. N Engl J Med. 1999;340:
1941–1947.

20. Shannon M. Predictors of major toxicity after the theo-
phyllin overdose. Ann Intern Med. 1993;119:1161–1167.

21. Sethi S. Infectious exacerbations of chronic bronchitis:
diagnosis and management. J Antimichrob Chemother 1999;
43(suppl A):97–105.

22. Nocturnal Oxygen Therapy Trial Group. Continuous or
nocturnal oxygen therapy and hypoxemic chronic obstruc-

57. Pulmonary Disease 865



866 J.R. Webster, Jr.

tive lung disease: a clincal trial. Ann Intern Med. 1980;93:
391–398.

23. Smetana GW. Preoperative pulmonary evaluation. N Engl
J Med. 1999;340:937–944.

24. Ely EW, Evanst GW, Haponik EF. Mechanical ventilation
in a cohort of elderly patients admitted to an intensive care
unit. Ann Intern Med. 1999;131:96–104.

25. Roomi J, Johnson MM, Waters K, et al. Respiratory reha-
bilitation, exercise capacity and quality of life in chronic
airways disease in old age. Age Aging. 1996;25:12–16.

26. Ries AL, Kaplan RM, Limberg TM, Prewitt LM. Effects of
pulmonary rehabilitation on physiologic and psychosocial
outcomes in patients with chronic obstruction pulmonary
disease. Ann Intern Med. 1995;122:832–832.

27. Di Francia M, Barbier D, Mege JL, Onhek J. Tumor necro-
sis factor levels and weight loss in chronic obstructive
pulmonary disease. Am J Respir Crit Care Med. 1994;150:
1453–1455.

28. Mannix ET, Manfredi F, Faber MD. Elevated O2 cost of ven-
tilation contributes to tissue wasting in chronic obstructive
pulmonary disease. Chest. 1999;115:708–713.

29. Hanson PO, Tibblin G, Eriksson H. Deep vein thrombosis
and pulmonary embolism in the general population: the
study of men born in 1913. Arch Intern Med. 1997;157:1665–
1670.

30. Ibbotson SH, Tate GH, Davies JA. Thrombin activity by
intrinsic activation of plasma in vitro acceleration with
increasing age of the donor. Thromb Haemostasis. 1992;67:
377–380.

31. Price DT, Ridken PM. Factor V Leiden mutation and the
risks for thromboembolic disease: a clinical perspective.
Ann Intern Med. 1997;127:895–903.

32. Lindmarker P, Schulman S, Stern-Lindesz S, et al. The risk
of recurrent venous thromboembolism in carriers and non-
carriers of G1691A allele in the prothrombin gene
DURAG trial study group (Duration of Anticoagulation).
Thromb Haemostasis. 1999;81:684–689

33. PIOPED Investigators. Valve of the ventilation/perfusion
scan in acute pulmonary embolism: results of the pro-
spective investigation of pulmonary embolism diagnosis
(PIOPED). JAMA. 1990;263:2753–2759.

34. Heit JA, Silverstein MD, Mohr DN, et al. Predictors of sur-
vival after deep vein thrombosis and pulmonary embolism:
a population-based cohort study. Arch Intern Med. 1999;
159:445–456.

35. Wells PS, Ginsberg JS, Andersen DR, et al. Use of a clini-
cal model for safe management of patients with pulmonary
embolism. Ann Intern Med. 1998;129:997–1005.

36. Goldhaber SZ. Medical progress: pulmonary embolism.
N Engl J Med. 1998;339:93–104.

37. Rathburn SW, Raskob GE, Whitsett JL. Sensitivity and
specificity of helical computed tomography in the diagnosis
of pulmonary embolism: a systematic review. Ann Intern
Med. 2000;132:227–232.

38. Mullins MD,Becker DM,Hagspiel KD,Philbrick JT.The role
of spiral volumetric computed tomography in the diagnosis
of pulmonary emboilsm. Arch Intern Med. 2000;160.293–298.

39. Hull RD, Felstein W, Stein PD, et al. Cost effectiveness of
pulmonary embolism diagnosis. Arch Intern Med. 1996;156:
68–72.

40. Stein PD,Anthansoulis C,Alavi A, et al. Complications and
validity of pulmonary angiography in acute pulmonary
embolism. Circulation. 1992;85:462–469.

41. Sorensen HT, Mellemkjaer L, Steffensen FH, et al. The 
risk of cancer after primary deep venous thrombosis 
or pulmonary embolism. N Engl J Med. 1998;338:1169–
1173.

42. Sorensen HT, Mellemks L, Olsen JH, Baron JA. Prognosis
of cancers associated with venous thromboembolism.
N Engl J Med. 2000;343:1846–1850.

43. Kearon C, Julian JA, Newman JE, et al. Noninvasive diag-
nosis of deep venous thrombosis. Ann Intern Med. 1998;128:
663–677.

44. Quinn DA, Fogel RB, Smith CD, et al. d-Dimers in the diag-
nosis of pulmonary embolism. Am J Respir Crit Care Med.
1999;159:1445–1449.

45. Dolovich LR, Ginsberg JS, Douhetis JD, et al. A meta-
analysis comparing low molecular weight heparin with
unfractionated heparin in the treatment of venous throm-
boembolism. Arch Intern Med. 2000;160:181–188.

46. Kearon C, Gent D, Hirsh J, et al. A comparison of three
months of anticoagulation with extended anticoagulation
for a first episode of idiopathic venous thromboembolism.
N Engl J Med. 1999;340:901–907.

47. Goldhaber SZ, Kessler CM, Heit J, et al. Randomized con-
trolled trial of recombinant tissue plasminogen activator
versus urokinase in the treatment of acute pulmonary
embolism. Lancet. 1988;2:293–298.

48. Haine WD. Vena caval filters for the prevention of
pulmonary embolism. N Engl J Med. 1998;338:463–468.

49. Clagett GB,Anderson FN, Gerts W, et al. Preventing venous
thromboembolism. Chest. 1998;114:531–560.

50. American Thoracic Society. Idiopathic pulmonary fibrosis:
diagnosis and therapy. Am J Respir Crit Care Med. 2000;161:
640–664.

51. Tobin RW, Pope CE II, Pellegrini CA, et al. Increased
prevalence of gastroesophageal reflux in patients with
idiopathic pulmonary fibrosis. Am J Respir Crit Care Med.
1998;158:1804–1808.

52. Ziesche R, Hofbauer F, Wittmann K, et al. A preliminary
study of long-term treatment with interferon gamma-1b
and low dose prednisone in patients with idiopathic pul-
monary fibrosis. N Engl J Med. 1999;34l:1264–1269.

53. Bixler EO, Vgontzas AN, Have TT, et al. Effects of age on
sleep apnea in men: prevalence and severity. Am J Respir
Crit Care Med. 1998;l57:144–148.

54. Dales RE, Dionne G, Leech JA, Lunau M, Schweitzer 
I. Preoperative prediction of pulmonary complications
following thoracic surgery. Chest. 1993;104:155–159.

55. Zibrak JD, O’Donnell CR. Indications for preoperative
pulmonary function testing. Clin Chest Med. 1993;14(2):227–
236.

56. Hall JC, Tarala R, Harris J, Tapper J, Christiansen K. Incen-
tive spirometry versus routine chest physiotherapy for
prevention of pulmonary complications after abdominal
surgery. Lancet. 1991;337:953–956.

57. Egbert AM, Parks LH, Short LM, et al. Randomized trial
of postoperative patient-controlled analgesia versus intra-
muscular narcotics in frail elderly men. Arch Intern Med.
1990;150:1897–1903.



58. Thomas DR, Ritche CS. Perioperative assessment of older
adults. J Am Geriatr Soc. 1995;43:811–821.

59. Heuser MD, Case LD, Ettinger WH. Mortality in intensive
care patients with respiratory disease, is age important?
Arch Intern Med. 1992;152:1683–1688.

60. Krieger BP. Respiratory failure in the elderly. Clin Geriatr
Med. 1994;10:103–119.

61. Cohen IL, Lombrinos J, Fein A. Mechanical ventilation for
the elderly patient in intensive care: incremental charges
and benefits. JAMA. 1993;269:1025–1029.

62. Sullivan KE, Hebart PC, Logan J, et al. What do physicians
tell patients with end stage COPD about intubation and
mechanical ventilation? Chest. 1996;109:258–264.

63. Faber-Longeduen K, Lanken PN. Dying patients in the
intensive care unit: foregoing treatment, maintaining care.
Ann Intern Med. 2000;133:886–893

64. Brody H, Campbell ME, Faber-Langen Coen K, Ogle KS.
Withdrawing intensive life-sustaining treatment—recom-
mendation for compassionate clinical management. N Engl
J Med. 1997;336:652–657.

57. Pulmonary Disease 867



This page intentionally left blank 



58
Dermatologic Diseases and Problems
Amy Krupnick Freeman and Marsha Gordon

both androgenetic and involutional alopecia. The former
begins before age 40 and is dependent upon male sex hor-
mones and genetics. It is marked by bitemporal recession
and hair loss on the vertex and frontal areas of the scalp
in men, and by hair loss just posterior to the frontal rim
in women, as the hair changes from thick to fine vellus-
like hairs. Involutional alopecia, seen after the age of 40,
is a process where there is a decrease in the hair shaft
diameter and a decrease in the number of hair units,
resulting in diffuse hair thinning. This phenomenon 
poses a cosmetic issue for some people. Therapy is a
vailable for androgenetic alopecia. Topical minoxidil,
2% solution 1.0 mL twice daily, has been shown to 
significantly increase hair counts. Oral finasteride at a
dose of 1mg daily has also been proven to increase hair
counts and improve scalp coverage in men. There is also
the option of scalp reduction and hair transplants to
restore hair.3

Hair graying, often synonymous with aging, is a 
hereditary loss of functional melanocytes in the hair 
bulb. By age 50, roughly half of all body hairs become
gray.4

Nail plate thickness and linear growth rate also de-
crease with age. Nails become thinner, more brittle, and
may develop longitudinal ridges. This fragility may 
be improved with the application of lactic acid 12% lotion
or a creamy moisturizer massaged daily into unpolished
nails.

Sebaceous glands undergo hypertrophy with age,
although sebum production decreases with age, partly
due to a decline in androgen levels.5 Apocrine and eccrine
sweat glands decrease in density as they accumulate lipo-
fuscin, an aging pigment of unknown significance. These
glandular changes contribute to decreased thermoregu-
latory abilities, making the elderly person more suscepti-
ble to hyperthermia.1

Structure and Physiology of Aging Skin

Epidermis

Overall, the epidermis thins with advancing age. The
stratum corneum loses its basket-weave pattern and
becomes thin and compact, providing a less effective
barrier. Keratinocytes exhibit some nuclear irregularity,
especially in sun-exposed areas. Melanocyte density
decreases by 10% to 20% each decade, but the exact
decrease varies according to anatomic site. There is loss
of cellular immunity with aging, as demonstrated by a
nearly 50% decrease in the bone marrow-derived den-
dritic Langerhans’ cells.1

Dermis

With aging, the dermis loses roughly 20% of its thickness
secondary to the loss of proteoglycan as well as collagen.
Collagen fibers become more cross-linked. Elastic fibers
decrease and fragment, particularly in sun-exposed skin.
In addition to decreased cellularity, the dermis becomes
less vascular, as demonstrated by the loss of capillary
loops. These vascular alterations may lead to pallor and
contribute to decreased inflammation, a decreased rate 
of healing after injury, and delayed clearance of foreign
materials.2

Subcutaneous Fat

The underlying subcutaneous fat also undergoes atrophy
with age. These changes predispose the elderly to the
effects of trauma and cold. The loss of subcutaneous fat
in the face contributes to what we interpret as an aged
appearance.1

Appendages

Age-related changes of the hair include most notably loss
and graying of the hair. The loss of hair is determined by

869



870 A.K. Freeman and M. Gordon

Changes in Aging Skin from 
Physical Elements

In addition to the intrinsic process of senescence, there is
the extrinsic component of skin aging that results from
photodamage, smoking, and diet. The cutaneous changes
of chronic ultraviolet (UV) damage manifest as wrin-
kling, solar lentigines (“liver spots”), telangiectasias,
mottled pigmentation, and, most significantly, premalig-
nant and malignant neoplasms.5 Therefore, it is very
important to take appropriate measures to protect the
skin from these environmental effects.

Sun Exposure

Dermatoheliosis

The sun is the most damaging physical element to the
skin. The cumulative effects of chronic sun damage on the
skin is called dermatoheliosis. Appropriate lifelong use 
of sunscreens, protective clothing (hats and long-sleeved
shirts), and avoiding sunlight between 10 a.m. and 3 p.m.
may significantly reduce the cutaneous effects of 
photoaging. It is now known that both ultraviolet A (320–
400nm) and ultraviolet B (290–320nm) light are respon-
sible for chronic damage from the sun.6 Therefore, the
ideal photoprotectant agent shields against both UVB
and UVA radiation and has a sun protection factor rating
of 15 or more.

The epidermal changes that occur with chronic sun
exposure range from benign hyperplasia to epidermal
dysplasia and neoplasia. There is thinning of the epider-
mis with a predominance of atypical keratinocytes.
Melanocyte hyperplasia and uneven melanin distribution
lead to the blotchy pigmentation characteristic of photo-
damage. With solar damage, there is deposition of abnor-
mal clumps of elastin within the dermis, called elastosis.2

Actinically damaged skin, which is thicker than intrinsi-
cally aged skin, has smaller and fewer collagen fibers.
Clinically, elastosis leads to wrinkling. Wrinkling is deter-
mined by solar damage as well as genetics. Facial move-
ments play a role in those wrinkles formed at the
nasolabial fold, forehead, and periorbital areas. Cosmetic
treatment of aging skin is discussed in detail at the end
of this chapter.

The American Academy of Dermatology consensus
conference estimated that most of the UV-induced 
photoaging occurs within the first 20 years of life.2 Thus,
early preventive measures play a key role in the de-
fense against solar radiation. By age 70, the number 
of melanocytes per unit area decreases by 40%. Fair-
skinned persons inherently have less photoprotectant
melanin pigment, so they are far more susceptible to sun
damage than others with greater pigmentation.

Cutis Rhomboidalis Nuchae

This condition is characterized by thickened, furrowed
skin that forms a rhomboid pattern at the back of the neck.7

It is most often seen in men. Treatment is not necessary,
unless it poses an aesthetic problem for the patient.

Nodular Elastoidosis with Cysts and Comedones
(Favre–Racouchot Syndrome)

Cysts and comedones develop most commonly at the
temporal and periorbital areas in patients with advanced
actinic damage. Clinically, they appear as either a black-
head (filled with a greasy blue-black plug) or a whitehead
with no apparent opening (milium).7 Like cutis rhom-
boidalis nuchae, this condition does not require medical
intervention, unless it is cosmetically bothersome to the
patient.

Colloid Milium

Clinically, colloid milium is an entity in which numerous,
translucent papules, approximately 2 mm in diameter,
form on the dorsal hands and face. Histologically, the
dermis is expanded by discrete lobules of homogeneous,
eosinophilic material called colloid, formed after years of
overexposure to sunlight.7

Senile/Solar Purpura (Bateman’s Purpura)

This term refers to the transient red-purple patches on
the forearms and dorsal hands in older persons (Fig.
58.1).8 The elastotic dermis does not provide adequate
structural support for the blood vessels. Therefore, even
minor trauma to the aging skin can cause small vessels to
rupture and form purpuric lesions.

Stellate Pseudoscars

These white, atrophic, irregularly shaped scars form after
minor trauma.8 They are commonly found on the fore-

Figure 58.1. Senile purpura on the dorsal hands. (See color
plate)



arms. Chronic sun exposure leading to solar purpura and
atrophy with subsequent shearing from minor trauma
and poor reparative abilities may be responsible for this
clinical entity.

Heat

Erythema Ab Igne

Erythema ab igne is a condition caused by chronic expo-
sure to heat.9 This problem often occurs in elderly people
who warm themselves by a fire, or a space heater, or with a
heating blanket. They develop a reticulated brown pig-
mentation in the heat-exposed areas that may become ker-
atotic and rarely develops into squamous cell carcinoma.

Cold

Cold is also poorly tolerated by older adults. Winter
weather causes the aging skin, with less eccrine and seba-
ceous gland function, to become dry and pruritic. The loss
of subcutaneous fat and reduced vascularity makes aging
skin more susceptible to frostbite. Thus, extreme weather
conditions can be damaging to the elderly.

Inflammatory Dermatoses in 
Aging Skin

Xerosis and Asteatotic Eczema

Xerosis or dryness is frequently seen in the elderly, par-
ticularly during the wintertime with the low humidity of
heated rooms.10 The decrease in eccrine and sebaceous
gland function as well as an increase in transepidermal
water loss due to impaired barrier function of the stratum
corneum all likely play an etiologic role. Xerosis, seen
most commonly on the extremities and trunk, is dry, scaly,
and oftentimes pruritic. It may progress to asteatotic
eczema, which in turn may progress to fissured, cracked,
inflamed skin called eczema craquelé (Fig. 58.2).

During the winter months, xerosis can be reduced by
limiting the amount of bathing and avoiding hot bath
water and soap. The daily use of a topical emollient,
preferably an ointment, can further prevent drying of the
skin. It may be necessary to use a daily topical applica-
tion of an alpha-hydroxy acid, such as lactic acid 12%
lotion. For inflammatory changes, a low-dose topical cor-
ticosteroid ointment, such as 1% to 2.5% hydrocortisone,
may be used twice daily, but with caution in thin, aging
skin. To control pruritus, a low-dose systemic antihista-
mine at bedtime may be useful.11

Nummular Eczema

This eczema is characterized by scattered oval patches
with scaly erythema and sometimes crusted papulovesi-

cles on the trunk and extremities of people with dry skin.
Nummular eczema may be treated with emollients and
low-dose topical corticosteroids.

Lichen Simplex Chronicus

This is an eczematous eruption that results from chronic
scratching or rubbing.12 Pruritus precedes the scratching,
which causes lichenification and further itching, resulting
in a perpetual cycle. The lesion is usually a thick plaque
with enhanced skin markings, and perhaps erythema and
excoriations. It commonly involves the dorsum of the feet
and ankles, the back of the neck, and the wrists. Potent
topical corticosteroids, menthol-containing preparations,
or topical doxepin may be helpful. Lichen simplex chron-
icus resolves when scratching or rubbing ceases.

Pruritus

Pruritus is a common complaint in the geriatric popula-
tion, yet remains a challenge for physicians. It may be
caused by a primary skin disease, or by an underlying 
systemic disease, or be idiopathic. First, the clinician
should look for a skin condition, such as xerosis, scabies,
urticaria, contact dermatitis, dermatitis herpetiformis, or
eczema. If a skin disease is not evident, a systemic cause
may be present. Systemic disorders include renal failure,
liver disease, cancer (especially myeloproliferative dis-
orders), thyrotoxicosis, diabetes, and psychiatric and neu-
rologic disorders. Treatment is aimed at the underlying
disease. Oftentimes, there is no apparent etiology for the
pruritus and the patient must be treated symptomatically.
Emollients and topical antipruritic agents with 0.5%
menthol may be helpful. The use of low-dose oral anti-
histamines and topical corticosteroids can also be useful.
Doxepin 5% cream applied every 3 to 4 h has proven to
be successful, but should be limited to 8 days of use and
to no more than 10% of the body surface.11
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Figure 58.2. Eczema craquelé, characterized by fissured and
inflamed skin, located on bilateral lower extremities. (See color
plate)
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Angular Cheilitis

This inflammatory condition is characterized by ery-
thema and fissuring at the corners of the mouth.13 It is
frequently seen in elderly people who do not have teeth.
In this situation, the cheek loses support and the angles
of the mouth overlap trapping saliva. As a result, macer-
ation and sometimes secondary Candida infections
develop. Properly fit dentures and nightly application of
petrolatum are measures that can prevent this condition.
Topical antifungals can treat the secondary candidal
infection and low-dose topical corticosteroids can mini-
mize the inflammation.

Seborrheic Dermatitis

This is an extremely common chronic eczematous condi-
tion affecting more than 20% of the geriatric population.
It affects the hairy regions of the body, where there is an
abundance of sebaceous glands, such as the scalp, eye-
brows, nasolabial creases, ears, chest, and intertriginous
areas. Clinically, it appears as erythematous patches 
and plaques with yellowish, greasy scale. The etiology is
unclear but is thought to be, in part, caused by an inflam-
matory reaction against the resident skin yeast, Pity-
rosporum ovale. In light of this, therapy can include a
topical antifungal agent, such as ketoconazole 2% cream
or shampoo applied to nonhair-bearing areas or the scalp,
respectively. There is only symptomatic treatment for this
chronic condition. For the scalp, one can use either sele-
nium sulfide, tar-based, or as mentioned before, keto-
conazole shampoo, applied twice weekly. In addition to
ketoconazole cream, a low-dose topical corticosteroid
may be helpful. Seborrheic dermatitis has a wide differ-
ential diagnosis that includes atopic dermatitis, candidia-
sis, dermatophytosis, histiocytosis X, psoriasis vulgaris,
rosacea, systemic lupus erythematosus, tinea capitas,
tinea versicolor, and vitamin deficiency.14

Rosacea

Rosacea, also known as “adult acne,” tends to occur on 
the face of those with fair hair and skin. Facial flushing 
is thought to be one of the causative factors in rosacea,
eventually leading to persistent erythema and telangiec-
tasias, which then progress to inflammatory papules,
pustules, and nodules. In a minority with long-standing
rosacea, the sebaceous glands and connective and vascu-
lar tissue of the nose proliferate, causing a bulbous hyper-
trophy of the nose, called rhinophyma. Rosacea may
cause ocular problems such as blepharitis and conjunc-
tivitis. Avoidance of factors that trigger flushing is central
to the management of rosacea. These provocative factors
include exposure to extreme temperature changes (espe-
cially heat), consumption of hot or spicy foods, alcohol
(especially red wine), sunlight, and stress. The mainstay of

treatment has been topical metronidazole 0.75% gel twice
daily with or without an oral antibiotic, such as erythro-
mycin or a tetracycline. For the rare patient with resistant
disease, systemic isotretinoin may be necessary, but its use
is limited by side effects. Therapy for telangiectasias and
rhinophyma is surgical. New approaches include use of a
tunable dye laser for vascular lesions and dermabrasion,
excision and skin grafting, scalpel shaving, cryosurgery,
electrosurgery, or laser for cases of rhinophyma.15

Grover’s Disease

Grover’s disease, also known as transient acantholytic
dermatosis, is a self-limited, pruritic, papulovesicular
eruption primarily on the central trunk. Its classic pre-
sentation is an erythematous, scaling, papular eruption
after an extreme environmental stress such as heavy 
exercise/sweating, excessive sun exposure, or high fever
in a middle-aged male, although there are many cases
reported in female patients. The characteristic histologic
finding is acantholysis, or separation of epidermal cells
and formation of an intraepidermal vesicle. Treatment
may prove frustrating. However, the disease may resolve
spontaneously or with topical corticosteroids. Treatment
should also be aimed at avoiding the precipitating factors,
such as excessive heat or exercise or extreme environ-
mental stresses such as dryness. Soothing baths, emol-
lients, or topical antipruritics may relieve the pruritus. If
the eruption is severely pruritic, persistent, or extensive,
systemic therapy may be necessary.16

Psoriasis

Psoriasis is a condition that most often appears in young
adulthood, but increases in prevalence with age.17 There-
fore, it affects a significant proportion of the geriatric
population. Psoriasis is an inflammatory rash with
increased epidermal proliferation of unclear etiology.
Its characteristic lesions are sharply demarcated, oval 
or round erythematous plaques surmounted by silvery
scales, typically located on the scalp and extensor aspects
of the elbows and knees. There are four main clinical
forms of psoriasis, plaque type being the most common,
which include guttate (eruptive), inverse (flexural),
erythrodermic, and pustular. Inverse psoriasis is mainly
observed in the elderly population. Approximately 7%
of psoriatic patients, usually those with severe disease or
with nail involvement, develop arthritis. Because there is
no cure for psoriasis, the goal of treatment is remission
and prevention of recurrence. Topical therapies include
coal tar preparations, dithranol, topical corticosteroids,
tazarotene, calcipotriol (a vitamin D3 analogue), and
ultraviolet light. Systemic treatment is indicated in those
with severe disease or in patients who are resistant to
topical agents. The elderly person may be at particular



risk for the adverse side effects of systemic therapy, and
therefore it is important to carefully evaluate the risks
and benefits in this age group. The various systemic
agents are psoralen with long-wave ultraviolet light
(PUVA), methotrexate, and etretinate (an oral retinoid),
recently replaced by its metabolite acitretin. Cyclosporin
is effective, but its use in the elderly is limited by the
adverse effects of nephrotoxicity and hypertension. The
major concerns with methotrexate are liver toxicity and
myelosuppression. The retinoids have numerous side
effects, but myalgias, arthralgias, xerosis, and headache
are particularly common in older people.

Contact Dermatitis

Contact dermatitis is an inflammatory reaction to either
an irritant or allergen. The typical acute lesions are ery-
thematous macules, papules, and vesicles with exudation
and crusting. Elderly people may present with milder
clinical disease because of depressed inflammatory
responses. Instead, older individuals may present with
severe itching, associated with mild erythema, scaling,
or early hyperpigmentation, and lichenification rather
than vesiculation and inflammation.10 Therefore, contact
dermatitis can be a difficult diagnosis. Common causa-
tive agents in older persons include neomycin, parabens
(a common preservative in medications), lanolin, ethyl-
enediamines, nitrofurazone, and acrylate adhesives in
transdermal medications. Plants, nickel, and rubber 
compounds commonly cause allergic contact dermatitis.
The key to treatment is removal of the offending agent.
Topical corticosteroids of moderate to high potency and
antihistamines are also mainstays of therapy.

Drug Eruptions

Elderly patients are particularly susceptible to drug erup-
tions because of their numerous comorbidities and the
increased likelihood of polypharmacy in this age group.
Approximately 2% of medical inpatients have cutaneous
drug reactions, and this rate is significantly higher in those
receiving eight or more medications.18 There are myriad
clinical presentations including erythematous, lichenoid,
eczematous, acneiform, urticarial, bullous, fixed drug, ex-
foliative, nodular, photosensitive, and purpuric. How-
ever, morbilliform (erythematous macules and papules)
represents nearly 75% of the eruptions. The penicillins,
cephalosporins, and sulfonamides have high reaction
rates. Once the offending agent is discontinued, the rash
clears within 1 to 2 weeks.

Bullous Pemphigoid

This is the most common blistering disorder in older
persons, occurring in the sixth, seventh, and eighth

decades.10 The bullae are large, tense, and nonscarring and
may contain clear or hemorrhagic fluid (Fig. 58.3). They
occur on normal or urticarial skin over flexural surfaces of
the extremities and abdomen. Approximately one-third
of patients may have oral involvement. Diagnosis is made
by skin biopsy. The bullae are subepidermal according 
to light microscopy. Immunofluorescence reveals linear
deposits of immunoglobulin G and C3 along the base-
ment membrane.19 Typically, the disease subsides after
months to years, but relapses do occur. Debilitated
patients with widespread blistering have died of this 
condition. Initial therapy is prednisone (0.5–1mg/kg/day)
to suppress blister formation. Steroids should be tapered
as soon as clinically feasible. Azathioprine, gold, metho-
trexate, or cyclophosphamide may be used for their
steroid-sparing effects. When prescribing a systemic corti-
costeroid in an older person, it is important to also start
vitamin D and calcium to counteract the adverse side
effects of osteoporosis. For mild disease, dapsone or treat-
ment with tetracycline with or without niacinamide may
be used. Local care with compresses, topical cortico-
steroids, and, sometimes, topical antibiotics is helpful.

Pemphigus vulgaris is a blistering disease predominant
in middle-aged people. The bullae are flaccid, fragile,
and intraepidermal. Therapy consists of systemic corti-
costeroids and immunosuppressive agents. Untreated
pemphigus is fatal.

Anogenital Disease in Aging Skin

Pruritus Ani

This is a common frustrating problem in the elderly 
population. Fecal soiling and moisture accumulation in
the anal region cause irritation, which starts the vicious
cycle of itching, rubbing with subsequent development of
lichenification, and further pruritus.20 Major causative
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Figure 58.3. Bullous pemphigoid on the upper aspect of the
arm. (See color plate)
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factors may be incomplete cleansing after defecation and
fecal incontinence. Or, there may be a primary condition
as the etiology, such as hemorrhoids, candidiasis, and 
psoriasis. Treatment always includes education on proper
hygiene (cleansing, baths) and, in cases of incontinence,
application of barrier preparations. Hydrocortisone
cream may allievate the pruritus.

Senile Vulvar Atrophy

Postmenopausal women frequently experience vulvar
atrophy.8 Specifically, there is atrophy of the labia majora,
labia minora, and clitoris and the vaginal mucosa
becomes dry. This condition may be pruritic. A topical
emollient or topical estrogen preparation may be very
helpful.

Lichen Sclerosus et Atrophicus, Balanitis
Xerotica Obliterans

Lichen sclerosus et atrophicus commonly occurs in
menopausal women, but can also affect children. Clini-
cally, it appears as ivory-white, well-defined atrophic
plaques that often form a “figure-of-eight” arrangement
on the vulva and anus.20 Patients may experience pruri-
tus, dyspareunia, or discomfort. There is a waxing and
waning course, with roughly 50% of people developing
leukoplakia. Squamous cell carcinoma rarely develops,
but surveillance for it necessitates follow-up every 12
months. Treatment options include the application of
bland emollients and topical corticosteroids for pruritus
and inflammation. Topical testosterone, once the main-
stay of therapy, has fallen out of favor because of minimal
results and masculinizing side effects.

Balanitis xerotica obliterans is the male equivalent.20

The white atrophic lesions occur on the glans and prepuce.
Urethral stricture and phimosis may occur.

Angiokeratomas of Fordyce

This entity is characterized by dilated venules that appear
as dark red to purple lesions with minimal hyperkerato-
sis.21 These benign lesions are located on the scrotum and
are asymptomatic, making removal unnecessary.

Infections in Aging Skin

Herpes Zoster

Herpes zoster (shingles) is a vesicular dermatomal
disease caused by the varicella virus (chicken pox).22 (See
Chapter 72 for a detailed discussion on herpes zoster.) 
It can be severe and debilitating in the elderly. After 
the primary infection, the varicella-zoster virus remains
dormant in the dorsal root ganglion. Herpes zoster 

develops after reactivation of the latent virus, perhaps
precipitated by trauma, radiotherapy, immunosuppres-
sion, or stress. People with neoplastic disease and those
on immunosuppresive therapy are also at increased risk.

A prodrome of pain and paresthesia precedes the
eruption of unilaterally grouped vesicles on an erythem-
atous base (Fig. 58.4). The lesions are situated in a 
dermatomal distribution. Any dermatome may be in-
volved, but the thoracic and trigeminal nerves are the
most common. Disseminated disease is more common 
in patients with lymphoreticular disease or in immuno-
suppressed individuals; this can be life threatening. Post-
herpetic neuralgia is a complication that increases in
incidence with age. Elderly people also have increased
recurrence of herpes zoster infection.

Diagnosis can quickly be made by demonstration of
multinucleated giant cells on Tzanck smear. Analgesics
and topical compresses to dry the vesicles are helpful.
Secondary infection may be controlled with oral antibi-
otics that provide staphylococcal and streptococcal 
coverage.

Ongoing pain after the acute infection has subsided is
called postherpetic neuralgia and can be a debilitating
condition.22 Topical capsaicin or various oral psycho-
active medications for pain have been useful for this 
condition.

Dermatophytes and Candida

Dermatophyte infection of the toenail plate, called tinea
unguium or onychomycosis, is a common disorder, espe-
cially in elderly people.23 The involved nail becomes thick
and yellow, with subungual accumulation of debris (Fig.
58.5). Often the nail changes cannot clinically be distin-
guished from nail dystrophy of aging, psoriasis, or trauma.
Onychomycosis is usually associated with tinea pedis and
can be diagnosed by demonstration of hyphae on KOH

Figure 58.4. Herpes zoster of the back, with grouped vesicles
in a dermatomal distribution. (See color plate)



preparation, histologic preparation of a nail clipping, or
fungal culture.24 Oral antifungals are considerably more
effective than topical preparations. In the past, a 1- to 
2-year course of griseofulvin with monitoring of renal,
hepatic, and hematopoietic functions was the treatment
of choice. Newer antifungals, including terbinafine or itra-
conazole, require only 3 months of treatment.25 However,
close monitoring of hepatic function and blood counts 
is still necessary. After successful treatment of onycho-
mycosis, interdigital application of a topical antifungal
preparation may be necessary to prevent the recurrence
of tinea pedis, from which a future case of onychomyco-
sis may develop. Additionally, it is important to be aware
that the interdigital scale of tinea pedis can act as the
portal of entry for bacteria, which may lead to cellulitis
of the lower extremity.

Older people, particularly those who are obese or
bedridden, can develop candidiasis in the moist areas of
the groin, axilla, and submammary region. This infection
appears as a “beefy-red” rash with satellite papules and
pustules. Drying moist areas thoroughly and frequent
turning of bedridden patients are important preventive
measures. Candidiasis may be treated with topical anti-
fungal agents such as nystatin or ketoconazole cream
applied twice a day.

Benign and Malignant Skin Tumors in
Aging Skin

Elderly patients frequently develop various benign,
premalignant, or malignant skin tumors, which can be of
epidermal, melanocytic, or dermal origin.

Seborrheic Keratosis

This extremely common benign epidermal growth may
occur anywhere on the body. The keratoses are crusty,

greasy appearing,“pasted-on” papules or plaques that are
sharply marginated. The color ranges from tan to black,
and the occasional dark lesion may require biopsy to 
distinguish from malignant melanoma. The elderly may
develop stucco keratosis, a variant form marked by white,
keratotic papules on the extremities. Treatment is not
necessary for these benign lesions unless they are cos-
metically unacceptable, inflamed, or atypical in appear-
ance.26 Curettage and liquid nitrogen cryosurgery are two
simple treatment options. Of note is the rare paraneo-
plastic sign of Leser–Trelat, which is the rapid increase in
size and number of these lesions.27 This development sig-
nifies an internal malignancy, usually adenocarcinoma of
the gastrointestinal tract.

Skin Tags (Acrochordons)

These are benign, fleshy, pedunculated papules that are
frequently acquired in adult life.20 The lesions have a
predilection for the axilla, neck, eyelids, and flexural
areas. Removal is not necessary but can easily be per-
formed by scissor excision or light electrodesiccation.

Sebaceous Hyperplasia

This benign clinical entity often occurs on the face in the
elderly patient.28 It appears as one or multiple, yellowish
dome-shaped papules with central umbilication. The
lesions range in size from 1 to 3 mm in diameter and 
may be mistaken for a basal cell carcinoma. Therefore, a
biopsy is sometimes necessary. Lesions can be removed
with light electrodesiccation.

Cherry Angiomas

These extremely common benign lesions appear as
bright-red, dome-shaped vascular lesions. They are prin-
cipally found on the trunk. They first appear at about age
30 then tend to become more numerous and larger with
age. If cosmetically problematic, then electrodesiccation
or excision for larger lesions can be used.

Venous Lakes

Venous lakes are dilated venules characterized by a blue
to black soft papule. They occur on the face, lips, and 
ears of people over the age of 50 years. The etiology is
unknown but may be secondary to solar exposure. The
differential diagnosis includes malignant melanoma and
blue nevus. Treatment is cosmetic and can be performed
with electrodesiccation or excision.

Spider Veins

This common complaint in older women is often a frus-
trating cosmetic problem. Spider veins are dilated purple
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Figure 58.5. Onychomycosis of toenails with distal subungual
hyperkeratosis and onycholysis. (See color plate)
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veins, approximately 1 to 2mm in diameter, on the lower
extremities that result from elevated venous pressure
over time. Treatment, called sclerotherapy, involves 
injection of 23.4% hypertonic saline or an alternative
sclerosing agent into the vessel lumen.29

Solar Lentigos (Senile Lentigos)

Solar lentigines, also called “liver spots” or “age spots,”
are commonly seen on sun-exposed areas in Caucasians
over 60 years of age.6 They appear as uniformly colored
tan to dark brown macules that vary in size. Biopsy 
may be required to distinguish the lesion from lentigo
maligna. Treatment is not necessary for these benign
lesions, but can be accomplished with liquid nitrogen
cryotherapy, trichloroacetic acid, or laser modalities.
Additionally, tretinoin cream with 4% hydroquinone
cream applied twice daily for 6 to 8 weeks can fade solar
lentigines.

Actinic Keratosis

Actinic, or solar, keratosis is a premalignant lesion caused
by exposure to ultraviolet light.30 Therefore, actinic ker-
atoses are most commonly found on sun-exposed areas,
such as the face and dorsal hands, in fair-skinned, middle-
aged to elderly people. Clinically, the lesions are pink
macules or papules with dry adherent scale. They are
often more easily felt than seen secondary to their rough
nature.

A small percentage of actinic keratoses develop into
squamous cell carcinoma, necessitating removal of 
these lesions.31 With fewer lesions, options of removal 
are cryosurgery, curettage, or application of 30% to 
50% trichloroacetic acid. Topical 5-fluorouracil cream
(efudex) applied twice daily for 3 to 6 weeks is an effec-
tive means of treating multiple lesions. This antime-
tabolite selectively destroys the pathologic cell, leaving
normal skin relatively unharmed, but may cause much
discomfort and inflammation. Once therapy is stopped,
the inflamed skin resolves. In cases where large areas 
are involved, dermabrasion or chemical peeling may be
useful.32 Prevention by avoidance of excessive sun expo-
sure is the best approach.

Bowen’s Disease

Bowen’s disease, or squamous cell carcinoma in situ, is 
an intraepidermal tumor.6 It is differentiated from actinic
keratoses in that it is not found on sun-exposed skin.33

The lesion of Bowen’s disease is a slowly enlarging,
sharply defined erythematous plaque with scale, which
may be clinically confused with psoriasis or eczema.
Biopsy will differentiate these entities. Electrodesicca-
tion and curettage, cryosurgery, excision, ionizing radia-

tion, and Mohs’ surgery can all be used to remove the
lesion. Close follow-up is essential.

When this lesion occurs on the glans penis in uncir-
cumcised men, it appears as a red, moist, or velvety, well-
circumscribed oval to round patch and is known as
erythroplasia of Queyrat.20 This entity is histologically
identical to Bowen’s disease, but metastasizes more fre-
quently. Therefore, it is important to identify these lesions
immediately so treatment can be initiated.

Squamous Cell Carcinoma

Squamous cell carcinoma often appears on sun-exposed
areas in fair-skinned patients.34 It may arise from an
actinic keratosis or de novo. Clinically, the lesion is an
erythematous, scaly nodule that may become ulcerated,
crusted, or verrucous as it enlarges (Fig. 58.6). Squamous
cell carcinoma arising in sun-damaged skin rarely metas-
tasizes and is typically only locally destructive. Lesions
arising on mucous membranes, however, such as the lip,
vulva, or penis, or lesions arising from a chronic skin
ulcer, all have a greater tendency to metastasize. Com-
plete eradication of the lesion can be accomplished with
excision or Mohs’ surgery. Other treatment modalities
are curettage and electrodesiccation, useful in early
lesions, and ionizing radiation, useful in older people.

Keratoacanthoma

Keratoacanthoma is a rapidly growing, benign tumor that
clinically and histologically resembles squamous cell 
carcinoma.35 It commonly occurs in older light-skinned
individuals on sun-exposed, hair-bearing sites. Clinically,
the lesion is a solitary, firm, dome-shaped nodule with 
a central keratinous plug. It may suddenly grow over 4 to
6 weeks, stabilize, and then regress, leaving a scar. Surgi-
cal excision or curettage with electrodesiccation are the

Figure 58.6. Squamous cell carcinoma of the scalp with thick
keratotic scale. (See color plate)



best treatment modalities, as they allow for histologic
confirmation of diagnosis.

Basal Cell Carcinoma

Basal cell carcinoma is the most common malignant
tumor.36 Chronic exposure to UV light is strongly asso-
ciated with these slow-growing lesions on sun-exposed
areas of older, fair-skinned individuals. Metastasis is
extremely rare, but basal cell cancers may become very
large and be locally destructive.

There are several clinical presentations of basal cell
carcinoma ranging from nodular to flat in nature. The
most common is the nodular ulcerative type, character-
ized by a pearly, translucent papule or nodule with a
central depression, rolled borders, and telangiectasias.
These lesions may ulcerate, become crusted, or bleed
(Fig. 58.7). Superficial basal cell carcinoma usually
appears on the trunk and is characterized by a slowly
growing, erythematous slightly scaling plaque. It may be
clinically similar to a patch of eczema. Sclerosing basal
cell carcinoma has a flat scarlike quality and often has a
poorly defined border. Pigmented basal cell carcinomas
contain brown pigment and may be clinically indistin-
guishable from melanomas. In all types, histologic exam-
ination confirms the diagnosis.

Treatment options include curettage and electrodesic-
cation (usually reserved for small lesions and nonscle-
rosing basal cell carcinomas) or excision with a possible
skin graft or flap in large lesions. Ionizing radiation may
be used in elderly patients. However, in middle-aged 
or younger patients, concerns about future radiation 
dermatites severely limits its use. Mohs’ surgery, a 
microscopically controlled technique in which a lesion’s
perimeter is histologically examined to ensure tumor-free
margins, has the highest cure rate.37 It is employed when
treating lesions that abut a functional structure such as
the eye, or in lesions from areas with high risk of recur-

rence, such as the nasolabial fold near the nose. It is also
the treatment of choice for recurrent basal cell carcinoma
and for very large lesions. Evolving therapies include
intralesional injection of interferon and prophylactic 
oral retinoid therapy. Long-term follow-up is necessary
because of the possibility of recurrence and the high risk
for developing new lesions.38

Lentigo Maligna and Lentigo 
Maligna Melanoma

Lentigo maligna is a slowly enlarging pigmented macular
lesion found on sun-exposed skin in older people.39 It can
reach a size of several centimeters. There is often varia-
tion in color within the same lesion. Lentigo maligna is 
a form of melanoma in situ. It may have a horizontal
growth phase of many years before dermal invasion,
at which time it is called lentigo maligna melanoma. In
fact, many elderly patients succumb to other conditions
before lentigo maligna transforms into lentigo maligna
melanoma. However, because of the concern of invasion,
treatment is complete surgical excision.

The A,B,C,D,Es of melanoma recognition are valuable
for clinicians and for patient education: Asymmetry,
Border irregularities, Color variegation, Diameter greater
than 6mm, Enlargement (Fig. 58.8). Excisional biopsy is
the diagnostic procedure of choice for clinically suspicious
lesions. It is important to completely excise the lesion,pro-
viding a full-thickness specimen extending to the subcuta-
neous fat, as tumor thickness, measured from the granular
layer of the epidermis to the deepest area of involvement,
determines prognosis of the disease.40,41 Accurate staging
involves complete examination of the skin, lymph nodes,
liver, and spleen, along with a review of systems. Surgical
excision is the treatment of choice for melanoma. Current
recommendations are based on the histologic depth of the
melanoma and no longer rely on the principle of “deep and
wide” excisions that predominated in previous years. For
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Figure 58.7. Basal cell carcinoma, appearing as a nodule with
irregular borders and a scarlike quality. (See color plate)

Figure 58.8. Malignant melanoma with characteristic features.
(See color plate)
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in situ melanomas,a margin of 0.5cm of normal skin is rec-
ommended and, for melanomas less than 1mm thick, a
margin of 1cm is accepted. The benefit of lymph node 
dissection remains controversial.42 Patients with lesions
greater than 4mm thick are at high risk for metastatic
disease. Interferon alpha-2b has been approved for the
treatment of metastatic melanoma.43 Chemotherapy and
radiation therapy are, unfortunately, of minimal help in
most cases of melanoma,as most melanomas are relatively
resistant to these modalities. Vaccines and gene therapies
are experimental treatment options.44,45 Of course, reduc-
ing risk by using a broad-spectrum sunscreen with both
UVA and UVB coverage of at least spf 15, wearing sun-
protecting clothing, and avoiding midday sun is strongly
recommended.

Paget’s Disease

Paget’s disease is an intraepidermal carcinoma of glan-
dular origin with two forms, mammary46 and extra-
mammary.47 In mammary Paget’s disease, the carcinoma
involves the nipple and areola, stimulating a sharply mar-
ginated, eczematous plaque. It is associated with under-
lying intraductal carcinoma of the breast. Management
consists of surgery, radiotherapy, or chemotherapy.
Extramammary Paget’s disease, clinically and histolo-
gically similar to Paget’s disease of the breast, involves
the anogenital and axillary skin. It is often associated
with an underlying adenocarcinoma of the secretory
glands, lower gastrointestinal, urinary, or female genital
tracts. Treatment involves surgical excision and examina-
tion for a possible underlying malignancy. Paget’s disease
clinically resembles eczema, so any treatment-resistant
dermatitis should be biopsied.

Kaposi’s Sarcoma

Kaposi’s sarcoma (KS) is a malignant, vascular tumor
characterized by purple macules, papules, or nodule,
usually on the lower legs.48 This malignancy is typically
seen in three settings. Classic Kaposi’s occurs in elderly
men of Eastern European or Jewish descent and pro-
gresses very slowly; or, it is an endemic disease in Africa,
presenting as an aggressive lymphadenopathic tumor that
is often fatal; and last, Kaposi’s sarcoma is found in asso-
ciation with the acquired immunodeficiency syndrome
(AIDS), particularly in homosexual patients. It is more
extensive and has a poorer prognosis in these individuals
than in the elderly. Approximately 95% of KS lesions
have been found to be infected with Kaposi’s sarcoma-
associated herpesvirus (also known as human herpesvirus
8). Therapy often depends on the extent and form of the
disease. Kaposi’s sarcoma may respond to radiotherapy
or chemotherapy, such as vinblastine. Palliative destruc-
tion of individual lesions by cryosurgery or excision may
also be helpful.

Angiosarcoma

Angiosarcoma is a rare, aggressive vascular tumor that
occurs typically on the head of the elderly. It appears as
reddish-purple nodules or plaques that are asympto-
matic. Because the lesions often metastasize early, treat-
ment is usually unsuccessful.

Cutaneous Metastases

Metastatic cancer to the skin is characterized by solitary
or multiple hard nodules, often intradermal.20 Approxi-
mately 4% of internal malignancies eventually spread to
the skin by hematogenous, lymphatic, or direct extension.
The most common sites of primary tumor are breast,
lung, gastrointestinal tract, and kidney. The average sur-
vival after detection of cutaneous metastases is only 3
months, with the exception of breast cancer. The lesions
may be treated with excision or systemic therapy.

Ulcerations in Aging Skin

Further discussion of these conditions can be found in
Chapter 66.

Stasis Dermatitis and Venous Ulceration

Stasis dermatitis is caused by elevated venous pressures
secondary to either valvular incompetence or obstruc-
tion.10 It is an eczematous eruption of the lower extrem-
ities with brown hemosiderin-derived pigmentation 
and, sometimes, petechiae, often preceded by edema and
swelling. The predominant site of involvement is the
medial malleolus. Predisposing factors include a history
of thrombophlebitis, a positive family history, obesity,
or multiple pregnancies. Low-dose topical corticosteroids
and reduction of edema, by such measures as leg eleva-
tion and compression stockings, are the mainstays of
treatment.49

The most common cause of ulcerations in older people
is venous ulcers, which may arise spontaneously or from
a superficial injury in the setting of chronic venous insuf-
ficiency. The ulcer is usually surrounded by brown-red
pigmentation, located at the medial malleolus, and has
irregular borders. There may be surrounding edema and
pigmentation. Cellulitis may complicate venous ulcers.
Ulcerations often recur unless the underlying risk factors
are corrected. Leg elevation and use of elastic support
stockings can alleviate the venous hypertension.50,51

Dressings can facilitate healing by maintaining a moist
environment that promotes reepithelialization.52 Options
include wet or dry nonadherent dressings, occlusive
dressings (such as OpSite and DuoDerm), or zinc paste-
impregnated bandages (known as the Unna boot). An



associated eczematous dermatitis can be treated with
moist compresses, if needed, and corticosteroid ointment.
If a secondary bacterial infection develops, a systemic
antibiotic may be used.

Arterial Ulceration

Arterial ulcers are caused by artherosclerosis-induced
ischemia of the skin.53 Arterial ulcers are clinically dif-
ferent from venous ulcers. These lesions are gray-black,
sharply demarcated ulcers, located at the pretibial area or
on the toes. The ulcer is often painful and is associated
with other ischemic findings, such as loss of hair and 
cold, atrophic skin. Pulses may be diminished or absent.
Control or elimination of risk factors, such as smoking,
hypertension, diabetes, obesity, and high cholesterol, are
important in management. Local therapy includes moist
saline dressings, changed frequently, although healing is
slow. Analgesics for pain may be necessary.

Diabetic Ulceration

Leg ulcers in diabetics are multifactorial, resulting from
complications of small and large vessel disease and 
neuropathy.49 Diabetes mellitus causes proliferation of
endothelial cells and thickening of the basement mem-
brane in small vessels, which leads to decreased blood
flow through the vessel lumen. Furthermore, patients
with diabetes are at increased risk for artherosclerosis 
of medium- and large-sized vessels. Therefore, arterial
ulcerations commonly develop in these patients.

Long-standing diabetes can also cause peripheral and
autonomic neuropathy. Patients eventually lose sensation
in their feet and, as a result, cannot perceive trauma,
pressure, or chronic friction. Mal perforans refers to the
neurotrophic ulcer that develops in these patients. The
diabetic foot is typically numb, warm, and dry. The ulcer
is gray to black, surrounded by hyperkeratotic skin, and
located at points of pressure or trauma, such as the heel,
sole, metatarsal head, and great toe. These ulcers may
evolve into cellulitis, osteomyelitis, or gangrene, which
requires amputation. This diabetic complication can be
prevented by daily inspection of the feet for early signs
of trauma, properly fitted shoes, and avoidance of 
trauma and going barefoot. Surrounding callus may 
need debridement, and associated infections may require
antibiotic therapy. Also see Chapter 66 for further detail
on this condition.

Nutritional Deficiencies and Aging Skin

Many elderly people, particularly those who live alone,
have a fixed income, or suffer from chronic disease, suffer
from malnutrition.54 The skin is a rapidly dividing tissue

and, therefore, is particularly sensitive to nutritional 
deficiencies. Skin desquamation and alopecia often 
result from malnutrition. Certain vitamin deficiencies are
marked by specific cutaneous changes. Vitamin A defi-
ciency leads to generalized scaling with hyperkeratosis
and dry eyes. Pellagra (vitamin B complex deficiency)
causes cheilitis and dermatitis. Patients who lack vitamin
C suffer from perifollicular hemorrhage with coiled hairs,
impaired wound healing, and swollen, bleeding gums
(scurvy).

Cosmetic Treatment of Aging Skin

With society’s emphasis on physical appearance, elderly
people are becoming increasingly interested in cosmetic
options to improve aging skin. When elderly patients 
feel physically attractive, their mental well-being also
improves. Therefore, it is important to provide options for
these patients seeking advice on the use of cosmetics for
wrinkling, mottled pigmentation, or rough skin.

Tretinoin (all-trans retinoic acid) is a topical cream
effective in improving fine wrinkling, rough skin, hyper-
pigmentation, and lentigines, when used daily.55 A pea-
sized drop should be applied nightly to clean, dry skin
approximately 20 to 30 min after washing the face. In 
the morning, the face should be washed and a broad-
spectrum sunscreen (blocking UVA and UVB) should be
applied, as well as a moisturizer, if needed. Side effects
include redness, scaling, burning, and irritation; these
often improve with time or with a reduction in dosing
strength or frequency. The alpha-hydroxy acids, espe-
cially glycolic acid, have recently been used to improve
sun-damaged skin and wrinkling.56 Lower concentrations
in a cream or lotion formulation (5%–10%) can be used
twice daily at home, alternating with use of higher con-
centrations applied as a peel. The latter is typically used
at the physician’s office, or now in beauty salons, at a con-
centration up to 70% for 2 to 6 min every 1 to 6 weeks.
Each of the topical approaches exfoliates the skin and,
therefore, may cause irritation in sensitive individuals.
With patience, however, a regimen can be found for
nearly everyone.

In cases of more severe sun damage, other procedures
have been used. Injections of augmenting agents into the
nasolabial fold, perioral, chin areas, and, less often, the
forehead,may improve wrinkles. Several materials such as
collagen, hyaluronic acid, and silicone have been used, but
at the present time, collagen is a popular choice. These
injections, which place collagen into the dermis under-
neath a wrinkle, plump up the depressed furrow of the
wrinkle and therefore smooth the appearance of the 
skin. Several products and formulations are available. The
choice of material used is dictated by the location and
depth of the wrinkle, as well as by the experience of the
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physician. The effects are temporary, and patients often
require touch-up injections every 3 to 6 months. Chemical
peels, using either trichloroacetic acid or phenol, der-
mabrasion, and laser resurfacing have been used to treat
wrinkles and lentigines. In experienced hands, trichlo-
roacetic acid is a safe way to induce a medium-depth peel
that may decrease the appearance of some wrinkles and
even out skin tone. It is important to note that even a rela-
tively safe peeling material such as 30% trichloroacetic
acid may cause scarring as well as other complications.
Therefore, it should be used only by experienced physi-
cians. Phenol penetrates deeper, but it can cause hypopig-
mentation and cardiac arrhythmias, necessitating cardiac
monitoring. An infrequent side effect of dermabrasion
may be hypertrophic scarring. Laser may leave persistent
erythema and, rarely, scarring. Botilinum A exotoxin has
also been used to minimize those lines and wrinkles caused
by muscular movement (i.e., “kinetic” wrinkles).57 It is
safest and most effective on crow’s feet and glabellar and
forehead lines. The toxin produces reversible paralysis 
of striated muscle. A facelift and eye surgery are other
options for improving wrinkles and sagging skin.
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59
Changes and Diseases of the Aging Eye
Bruce P. Rosenthal

Prevalence Studies

The Lighthouse National Survey on Vision Loss12

revealed that the prevalence of vision impairment sub-
stantially increases with age. In fact, 15% of Americans
aged 45 to 64 years (representing 7.2 million persons)
self-report some form of vision impairment. This number
increases to 17% of Americans aged 65 to 74 years and
older (representing 3.1 million persons) and to 26% of
Americans (3.5 million persons) aged 75 years and older.

Moderate and significant vision impairment can result
in an inability to continue to perform activities of daily
living (ADLs), such as reading, driving, watching televi-
sion, or writing a check.13,14 Horowitz and Reinhardt15 and
Kleinschmidt et al.16 found that this could result in a 
loss of independence and social integration, as well as
depression.

Demographics, Epidemiology, and 
Risk Factors

Definitions related to vision loss are important in a dis-
cussion on the demographics and epidemiology of the
aging eye. Colenbrander17 and Bailey18 have categorized
vision impairment as a condition that encompasses the
continuum from near-normal vision with a slight deficit
in the visual acuity or visual field to low vision with sig-
nificantly reduced vision to profound vision loss and
blindness (no light perception). About 7 million, or 21%
of persons age 65 and over, report some form of visual
impairment. This number will dramatically increase to 
8.3 million in the year 2010, 11.2 million in 2020, and 15
million in 2030.19 Blindness is defined as no usable vision
with the exception of light perception. It is estimated by

The eye is a complex dynamic structure that undergoes
physiologic and functional changes as well as significant
pathological changes with age. In addition, vision may be
affected by systemic conditions that are more prevalent
after the age of 50, such as hypertension and diabetes.
Visual performance, however, is not limited only to
changes in the eye itself but may also be affected by
changes to the surrounding structures, such as the eyelids,
orbit, and internal and external muscles, as well as the
visual pathways.1–6

There are other common functional as well as 
physiologic changes that take place in the aging visual
system, including a decrease in visual acuity, accom-
modation, visual field, contrast sensitivity function, color
vision, and recovery from a glare source. Bullimore et al.7

found that the functional losses may ultimately affect 
the most basic of activities of daily living, including read-
ing, and driving performance, as well as the ability to 
recognize faces.

Ginsberg8 and Ginsberg et al.9 found that contrast
sensitivity function (CSF) is one of the most important
measures of functional visual performance. Rubin et al.10

found that contrast sensitivity function decreases from
the early sixties to the nineties. It is especially important
in the detection of changes of aging and ocular pathology
in the visual system. Contrast sensitivity function is the
eye’s ability to detect the whiteness to the blackness of 
a target or the blackness to the whiteness of a target.
Contrast sensitivity testing gives some indication of how
a person sees under nonideal conditions and may give a
more realistic indication of how a person sees. Rubin11

also found that glare sensitivity and recovery from a
bright light source are changes that may take place in the
visual system with age. Glare recovery is a measure of the
speed with which the visual system regains function fol-
lowing exposure to bright light.

883



884 B.P. Rosenthal

the American Foundation for the Blind that there are
about 220,000 persons nationally in this category.20 Only
1% of the functionally blind population at Lighthouse
International are from the 45 to 64 age group; 5% are
from the 65 to 84 age group and 0.6% are from the 85-
plus age group.21

Legal blindness is another term that is important to
define in determining disability, state, and social security
benefits. Legal blindness is defined as a visual acuity of
20/200 or less in the better eye or a visual field of 20° or
less in the better eye in the widest meridian.22 Approxi-
mately 1.1 million Americans were in this category in
l992.23

Ocular Anatomy and 
Surrounding Structures

The eye and its surrounding structures are unique, often
dependent structures that work in concert for optimum
visual performance. The major anatomic ocular struc-
tures include (anterior to posterior in the eye) the eyelids,
eyelashes, the cornea and its overriding tear film, con-
junctiva, sclera, aqueous fluid, the canal of Schlemm and
the trabecular meshwork (the aqueous fluid drainage
complex), pupil, the lens and the zonules of Zinn (sup-
porting “wires” for the lens), ciliary body, vitreous, retina,
choroid, and optic nerve.24

The photons of light energy entering the eye are con-
verted into chemical energy when the image falls on the
retina. This image is then transferred via the optic nerve
of the right and the left eye to the brain. Some of the
fibers from the optic nerve of the right and the left eye
cross over to the other side of the brain at the optic
chiasm while some fibers remain uncrossed. Some of the
visual information from the right nasal visual field is
transmitted to the left visual cortex and some left nasal
visual field information is transmitted to the right visual
cortex. The visual information is processed and inte-
grated in the brain with sensations such as form, texture,
size, and taste. A cerebral vascular accident, however,
may disrupt transmission and result in the loss of vision
on one side (hemianopia) as well as visual neglect con-
tralateral to the involved side.

In addition, two internal muscles and six external
muscles are associated with each eye. The internal
muscles, known as the dilator and constrictor, control the
pupil’s ability to constrict or dilate in response to ambient
light. The six external muscles associated with each eye
include the superior, inferior, internal, and external recti
as well as the superior and inferior obliques. These
muscles enable the eyes to work as a yoked “binocular”
team for horizontal, vertical, and oblique movements as
well as enable the eyes to converge to a point focus when
reading.25

Sites of Care

Eyelids

The lids, which are not only protective in nature but also
help to spread the tear film and prevent desiccation of
the cornea, are predisposed to aging changes. They thin
out with age, while the dermis26 becomes dehydrated and
loses its vascularity. The loss in tonicity is often associated
with a condition such as myasthenia gravis27 and results
in a lid droop (ptosis) that may obscure the pupil. Non-
surgical prosthesis, such as the ptosis crutch, which holds
up the drooping lid, as well as surgical techniques may 
be indicated if the pupillary aperture is either partially or
fully obscured.28,29

Dermatochalasis is another condition that may occur
normally with aging. This condition is characterized by
thin, loose redundant skin of the eyelids that may be
severe enough to restrict peripheral vision.30

Another normal consequence of aging is ectropian or
eversion of the lower lid. The eyelids lose tonicity and
droop,which may result in exposure of the protective inner
lining of the eyelids, the conjunctiva. Ectropian results 
not only in chronic conjunctival inflammation but in a
thickening of the lid margins, excess tearing (epiphora),
exposure keratitis (inflammation of the cornea),31 and
chronic dry eye. The latter is caused by the inability of the
tears to reach the drainage canal of the lid (puncta).

Entropian, which is an involution of the eyelid (it 
may also be cicatricial or paralytic, i.e., cranial nerve VII
palsy),32 may result in the eyelashes rubbing up against
and scratching the delicate epidermis of the cornea. Epi-
lation (removal of the eyelashes) or surgical intervention
may be required if the condition persists.

The eyelids may also be the sites of neoplasms, such 
as the most common malignant eyelid tumor, basal cell
carcinoma, as well as squamous cell carcinoma.33

Tear Layer

The layer of tears produced by the lacrimal glands pro-
tects the cornea, as well as the inner surface of the lids,
to keep them from drying out. DeRoetth,34 Paschides 
et al.,35 and others found that tear production begins to
decrease markedly after age 40. By age 50, an individual
produces half the tears produced at age 20 and by age 
80 this is reduced to one-quarter in males and females.
This decreased supply of tears may cause erosion of the
cornea, dry spots, neovascularization, and scarring. Tear
production is also decreased in the meibomian and goblet
cells (contributors to the makeup of the tears); this may
result in a thinning of the tear film that, in turn, reduces
the stability of the tear layer.36

Talal37 and Preston and Buchanan38 have also found
that systemic conditions, such as rheumatoid arthritis and



Sjögren’s syndrome (over 90% are women, with the age
of onset between 40 and 60) may also affect the supply
of the tears to the eyes.

Conjunctiva

The conjunctiva is a transparent mucous membrane that
overlies the sclera and lines the inside of the eyelids. It
protects the eye from infection and injury. The conjunc-
tiva is subject to infectious, allergic, metabolic, degenera-
tive, vascular, and neoplastic changes in the elderly.

Cornea

The cornea is a multilayered transparent window of the
eye that is composed of five distinct layers. It is one of
the two major refracting structures of the eye (the other
being the lens) that enable light to reach the retina. It 
is affected by pathologic and degenerative changes,
becomes yellower with age, loses some of its trans-
parency, and becomes more astigmatic in shape39 (Fig.
59.1).

Corneal disease, in the elderly, may be the result of
infections, metabolic changes, viruses, fungi, a decrease in
the tear film, trigeminal nerve involvement, degenera-
tions, and neoplasms.

Fuch’s dystrophy is one of the common corneal condi-
tions associated with aging and is found after the fifth
decade. Kachmer et al.40 have described it as an autoso-
mal dominant disease that is 2.5 times more prevalent 
in women.41 The condition, which may result in severe
pain as well as a loss in transparency of the cornea, may
be medically managed. However, transplantation of the

cornea may be necessary to restore vision as well as to
relieve pain.

Dry eye may also contribute to the changes in the
integrity of the corneal structure. If left untreated, dry 
eye can result in severe visual disability. Remedies
include insertion of small plugs (inserted into the
drainage canal on the lid, the puncta) to increase tear
supply, as well as supplementation with artificial tears.

Aqueous Fluid, Canal of Schlemm,
and Glaucoma

The aqueous fluid, which is produced by the ciliary body,
helps to maintain the intraocular pressure of the eye 
and is eventually drained through a structure known as
Schlemm’s canal and into the venous system.

Any change in the outflow of aqueous through
Schlemm’s canal can result in an elevation of the intraoc-
ular eye pressure. This elevation in pressure, known as
glaucoma, in turn can result in damage to the optic nerve
as well as the retina.

Glaucoma

Glaucoma is a group of diseases rather than a simple
disease. It is generally classified into open- and closed-
angle types. It is estimated that between 2 and 4 million
people 40 and older have glaucoma.42,43 The Baltimore
Eye Study and the Barbados Eye study revealed an inci-
dence of glaucoma of 6% in the African-American
population and persons of West African ancestry in the
Caribbean region.44,45 Kahn and Milton46 found a preva-
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Figure 59.1. Cross section of the eye. (Courtesy of the
National Eye Institute.)
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lence of glaucoma in 1.2% to 2% of the Caucasian
population in the Framingham Eye Study.

Quigley and Vitale47,48 estimated, from glaucoma
prevalence studies, that there would be 2.43 million cases
of open-angle glaucoma in the year 2000 in the United
States and 67 million cases worldwide. There are no com-
parable statistics for closed angle.

There is no agreement that changes in the anterior
chamber structures of the aging eye, including the tra-
becular meshwork and Schlemm’s canal, are associated
with glaucoma.49 Grierson and Calthorpe,50 however,
believe that a change in resistance to outflow appears to
be a primary causative agent in glaucoma that is associ-
ated with the normal aging changes. The aging changes
include a loss of cells, increase in pigment in the endothe-
lial cells of the trabecular meshwork, increase in thick-
ening of the meshwork, and deposition of plaque in key
areas51 (Fig. 59.2).

The diagnosis of glaucoma52 is generally made on the
basis of elevated intraocular pressure, changes in the
visual field, changes in the appearance of the optic nerve
and optic disk, changes in the nerve fiber layer, and family
history.

The symptoms of glaucoma, may include halos around
lights, difficulty with mobility, difficulty in seeing under
low levels of illumination, and difficulty with contrast.
Glaucoma, if left untreated, will result in significant
changes in the ganglion cell layer of the retina, optic
nerve, and visual field.

Tonometry, the measurement of eye pressure, has
traditionally been one of the tests to diagnose as well as
manage glaucoma. However, damage may take place in
the optic nerve even with “normal” eye pressures for 
that individual. Visual field testing (perimetry) is another
measure used to determine the extent of vision loss in

glaucoma. The newer types of automated perimeters help
to precisely measure the damage of the visual field in
decibels and are very analogous to a hearing test; this
technique will enable the examiner to measure the effect
of the various treatments used to preserve the remaining
visual field.

The diagnosis and evaluation of the optic nerve head
has changed dramatically with the introduction of retinal
color photography, automated stereoscopic evaluation,
digital optic nerve head analysis, scanning laser ophthal-
moscopes, and nerve fiber layer analyzers.

Traditional treatment for glaucoma has included the
instillation of eyedrops as well as surgery. However, there
are numerous new medications that work on different
mechanisms in the eye to reduce the eye pressure. Some
beta-blockers are used to inhibit production by blocking
beta receptors in the ciliary body. There are also carbonic
anhydrase inhibitors that similarly reduce the production
of aqueous, whereas epinephrine reduces aqueous pro-
duction and to a less extent increases outflow of the fluid.
In addition, there are adrenergic agonists, pilocarpine,
and prostaglandin analogues that also increase aqueous
outflow. Unfortunately, laser surgery or other filtering
procedures may be indicated if damage continues.

Pupil

The pupil is basically an opening in the iris through which
the aqueous fluid flows. Its size may vary in response to
light, medication, emotional states, disease, or trauma as
well as surgical procedures. The pupil functions in much
the same manner as a diaphragm in a camera. It dilates
under conditions of dim illumination and constricts when
the illumination is increased.

Lowenfeld53 found that the pupillary aperture de-
creases by about 2.5mm between the age of 20 and 80
due to the loss in muscle tonus. This resultant decrease in
the ambient light reaching the photosensitive layer, the
retina, in turn may affect mobility as well as reading
performance.54

Morgan55 found that the pupillary response to ambient
light diminishes with age and results in a smaller pupil-
lary diameter. He found that the pupillary diameter
diminishes from about 6 to 7mm in the 20-year-old to 
4mm and less in the 75-year-old person.

Lens: Normal Aging Changes

The lens is commonly known as the crystalline lens,
because of its impressive regularity, precise organization,
and clarity in the early years of life.56 It is avascular (no
blood vessels) and is biconvex in shape. Positioned just
behind the pupillary aperture, the lens is supported in
place by tiny “guy wires” known as the zonules of Zinn.

Figure 59.2. Aqueous outflow. (Courtesy of the National Eye
Institute.)



Its construction is very similar to that of an onion or
peach pit, having a cortex, nucleus, and capsule.

Weale57 found that aging changes affect the transmis-
sion of light through the lens in the visible and the ultra-
violet regions of the spectrum. In addition, there is a
yellowing of the crystalline lens due to the slow growth
of the lens throughout life. These factors result in a sig-
nificant decrease of light reaching the retina with advanc-
ing age. In fact, Weale58 found that only one-third of the
amount of light reaches the retina of a 60-year-old com-
pared to the retina of a 20-year-old.

Lens: Presbyopia

The most common of these “normal” aging changes,
known as presbyopia, begins in the fourth decade.
Beers and van der Hiejde,59 Hamasaki et al.,60 Ramsdale
and Charman,61 and Wagstaff 62 defined presbyopia as 
a natural age-related condition that is the result of a
gradual decrease in accommodative amplitude, from
about 15 diopters (D) in early childhood to 1D before
the age of 60 years.

Presbyopia is basically the inability to focus clearly on
close objects or to see print clearly. The lens, which is a
flexible structure that can change its shape into a more
or less convex structure, begins to lose its elasticity in 
the third and fourth decade. Reading is not generally
affected, however, until the early or mid-forties.

Pointer,63 Patorgis,64 and Jain et al.65 found that the
major risk factors for presbyopia are age, short stature,
the occurrence of certain systemic diseases such as dia-
betes and cardiovascular disease, medications, trauma,
hyperopia (farsightedness), and side effects of drugs.
However, there are still major unanswered questions on
the influence of genetics, caloric intake, hypertension,
ethnic and racial factors, and environmental influences.

There has been a paradigm shift in the treatment for
most eye conditions. Presbyopia was traditionally treated
with reading lenses, contact lenses, bifocals, or trifocals.
The latest optical designs include bifocal contact lenses
as well as optical systems that allow the viewer to see
simultaneously at distance and near. One of the more
recent changes in the treatment of presbyopia, known as
monovision, involves correction of the dominant eye for
distance vision. Patients may either wear a contact lens
or, more recently, have corrective surgery on the cornea
to correct for near vision, which is done by inserting an
intraocular lens (lens placed in the eye) to correct for
close vision. One of the newest surgical advances includes
a foldable silicone multifocal intraocular lens that allows
the viewer to see more clearly at different distances.

The future will see intraocular lenses that will eventu-
ally be able to focus and reproduce the same effect as the
normal lens does before the age of 40, as well as surgical
procedures to reverse the effect of presbyopia.66

Lens: Cataracts

Leske, in The National Health and Nutritional Examina-
tion Survey (NHANES),67 Taylor et al. in the Waterman
Eye Study,68 and Klein et al. in the Framingham Study69

showed that there is also a significant increase in the
prevalence of cataract with age. Podgor et al. showed,
in The Framingham Eye Study,70 that the prevalence of
cataract was 5% in the 52 to 64 age group, 18% in the 65
to 74 group, and 46% of persons aged 75 to 85 years.

There is a steady increase in cataracts with age accord-
ing to Kahn et al.71: 45.5% in individuals 52 to 64 years
of age; 18.0% in individuals 65 to 74 years of age,
and 45.9% in individuals 75 to 85 years of age. The
Framingham Eye, NHANES, Punjab, and the Tibet Eye
studies also showed a higher prevalence in females.72

Some of the risk factors for cataract development
include excessive exposure to sunlight (UVB), age (as
already noted), cigarette smoking,73 high cholesterol and
triglycerides, diabetes mellitus, cortisone medication, and
eye injury.74

Surgical procedures have dramatically shifted to a
procedure known as extracapsular cataract extraction.75

Ophthalmic treatment for cataract has also evolved
rapidly over the past 25 years from the prescription of
thick heavy glass and plastic lenses to contact lenses 
to the posterior chamber-placed intraocular implant
(IOL).76 The IOL is the treatment of choice for more than
95% of persons undergoing cataract surgery in the
Western world.

Vitreous

The vitreous is an avascular and acellular transparent
jelly-like substance that occupies the central cavity of 
the eye and helps to maintain its shape. The vitreous is
generally transparent throughout life but may contract,
liquefy, shrink, and possibly detach in the aging eyes.

Vitreous hemorrhage, often a complication of prolif-
erative diabetic retinopathy, results in a clouding of the
vitreous. Charles77 and Machemer78 were instrumental in
developing a procedure to remove the vitreous, known as
a vitrectomy. The vitreous is often removed and replaced
when delicate surgery is performed on the retina and the
macular region.

Retina

The posterior lining of the eye, the retina, is a multi-
layered structure that contains the light-sensitive pho-
toreceptors known as the rods and cones (Fig. 59.3). The
cones, which respond to color, are tightly packed into 
the central area of the eye, known as the macula. The
rods, which occupy the majority of the peripheral retina,
respond to black and white and to low levels of illumi-
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nation and are important in mobility. The central as well
as the peripheral retina may be significantly affected by
pathologic changes later in life from conditions such 
as macular degeneration, diabetic retinopathy, retinal
detachment, central and branch artery and vein occlu-
sions, and hemorrhagic disease.

The value of the macula far outweighs its size in rela-
tion to the rest of the retina, It is the area that contains
the sharpest vision. Everyday tasks such as reading print
and seeing facial features, television, and street signs are
dependent upon an intact macula.

The choroid is the pigmented, heavy vascular layer
lying between the retina and the sclera. It is a layer that
is prone to the growth of new fragile leaky blood vessels
in the “wet” form of macular degeneration.

Macular Degeneration

More than 13.2 million Americans (15%) have signs of
age-related macular degeneration. That number climbs 
to 1 in 3 over the age of 75.79 It is estimated that as the
population ages, more people will become legally blind
from macular degeneration than from glaucoma and
diabetic retinopathy combined.80

Age-related macular degeneration, formerly known 
as senile macular degeneration, is primarily found in 
the Caucasian population. Known risk factors include
smoking, light-colored irises, women over 60, familial
history, and postmenopausal women who have not under-
gone hormonal replacement therapy, individuals taking
antihypertensive drug therapy, and those having a high
serum cholesterol level.81

Visual function may be dramatically affected in mac-
ular degeneration. Age-related macular degeneration
might also be manifested by blurred vision, with difficulty

in seeing words, letters, faces, or street signs, as well as dif-
ficulty in differentiating colors.

There are primarily two types of age-related macular
degeneration (AMD). The dry (atrophic) type, for which
there is no treatment at this time, accounts for 90% of 
the new cases diagnosed. The wet type, also known as
choroidal neovascularization or exudative maculopathy,
accounts for the remaining 10% of the cases. The wet
AMD is generally characterized by a more profound loss
of visual function. However, despite the profound vision
loss, there is usually enough peripheral vision to be able
to function and travel safely.

Remediation includes traditional “thermal” laser as
well as nonthermal photodynamic therapy for the wet
AMD. The latter treatment may arrest the progressive
loss of vision but never results in complete restoration of
visual function. Additional research on AMD is being
done with low-dose radiation, submacular surgery, cell
transplantation, macular translocation, blood filtration,
and vasogenic factors that stimulate the growth of new
blood vessels.

Diabetic Retinopathy

Diabetic retinopathy is a microvascular complication of
chronic diabetes mellitus.82 Forty percent or 4.8 million 
of the estimated 12.7 million people over the age of 40
have diabetic retinopathy,83 the majority having the more
common background diabetic retinopathy. However,
there are 700,000 people who have the proliferative, more
destructive type of the disease. It is also estimated that
12,000 to 24,000 persons lose their sight from diabetic
retinopathy.84

In addition to ongoing medical care, the diabetic may
need laser photocoagulation and cataract extraction as
the disease progresses. Vision rehabilitation is often indi-
cated for the diabetic, especially those with advanced
vision loss.

Optic Nerve

The optic nerve contains the retinal nerve fibers and con-
sists of ganglion cell axons. It transmits the images falling
on the retina to the visual pathway and eventually to the
visual cortex. The optic nerve is also synonymous with 
the blind spot of the eye and contains no light-sensitive
receptors where it exits the eye. The optic nerve may be
affected by a number of disease processes including
glaucoma, multiple sclerosis, and brain tumors.

Visual Field Loss

The etiology of visual field loss is generally glaucoma,
stroke, or brain tumor. The vast majority (92%) of all
strokes occur in patients aged 50 and older.85 The inci-

Figure 59.3. Normal retina: macula is pigmented area at the
center. (Courtesy of the National Eye Institute.)



dence doubles with each successive decade.86 The ocular
consequences of stroke are often serious and may include
transient vision loss as well as the loss of the right or the
left side of vision (hemianopia) in both eyes or partial
field loss. Hemianopia can also be the result of brain
tumors that affect the older individual between 50 and 
70 years.87 Depending upon the location of the visual 
field loss, reading, as well as mobility, may be affected.

Individuals with hemianopia often read the entire
eyechart to the 20/20 line because of macular sparing.
However, there may still be an absolute or relative loss
in the visual field. Many people are unaware that the
vision is actually lost and can injure themselves unless
instructed on the management of using the residual
vision.

Stroke rehabilitation often requires a team approach
and usually includes a variety of professionals for re-
education in the areas of vision, mobility, speech, and
cognitive functioning. The low-vision specialist may
recommend techniques, and optical and nonoptical
devices, as well as special lens systems to enhance visual
performance.

Low Vision and Vision Rehabilitation

Vision rehabilitation may be an essential component in
the management of the person with a visual impairment
from macular degeneration, inoperable cataracts, glau-
coma, diabetic retinopathy, or visual field loss from a
stroke or tumor. Vision rehabilitation may involve many
other professionals, including the eyecare professionals
specializing in low vision, the optometrist (O.D.) or
ophthalmologist (M.D.), as well as vision rehabilitation
teachers, an orientation and mobility instructor, social
workers, and an occupational therapist. The low-vision
specialist will prescribe specialized optical, nonoptical,
and electronic low-vision devices for distance and near
tasks. A rehabilitation teacher may be called upon to
teach how to safely manage one’s kitchen and personal
affairs, and an orientation or mobility instructor may be
involved to teach safe independent cane travel.

Low-Vision Evaluation and 
Low-Vision Devices

A low-vision evaluation is an eye examination that may
be ordered when the vision is not corrected with ordinary
glasses, contact lenses, or medical treatment including
surgery. The examiner will use specialized eyecharts to
test visual acuity function at distance and near to deter-
mine the visual potential. Various researchers88–91 have
outlined specialized tests of visual function, including a

contrast sensitivity test, evaluation of the macular func-
tion with the Amsler grid, visual field tests, color vision
analysis, and photostress tests, that may be indicated.

Rosenthal and Williams92 have demonstrated the value
of the prescription of specialized low-vision devices for
persons with a visual impairment ranging from mild to
profound. These low-vision devices would be especially
valuable with persons having a visual acuity ranging from
20/40 to 20/800, as well as for individuals with visual field
and loss in contrast sensitivity function.

These specialized low-vision devices include high-
powered reading lenses (microscopic lenses), hand and
stand magnifiers, handheld and head-borne telescopic
systems, absorptive and tinted lenses, closed-circuit 
television, and systems for persons with visual field de-
fects. In addition, there are numerous nonoptical devices
including lighting and illumination systems, reading
stands, and talking devices, as well as high-contrast
devices, that will help to improve visual performance.
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tion. Even mild amounts of hearing loss were related to
poorer function. Hearing loss has also been implicated as
a cofactor in senile dementia.5 Although measures for
hearing loss identification and remediation are widely
available, they are frequently underutilized.

Symptoms of Presbycusis

Age-related hearing loss is manifested by deterioration
in each of the two critical dimensions of hearing: reduc-
tion in threshold sensitivity and reduction in the ability
to understand speech. The loss in threshold sensitivity is
insidious in onset, beginning in the highest frequencies
(8000Hz) and slowly progressing to involve those fre-
quencies important in speech understanding (1000–
3000Hz range). The most common complaint of presby-
cusic patients is not that “I can’t hear”; rather, it is “I can’t
understand.” The high frequency hearing impairment
causes the voiceless consonants (t, p, k, f, s, and ch) to 
be rendered unintelligible. For example, people confuse
“mash, math, map, and mat,” or “Sunday” with
“someday.” Seniors often complain that others “mumble”
and they cannot participate in conversations because bits
and pieces of speech are missing. As the hearing loss
worsens to affect the lower frequencies with advancing
years, the older person requires greater volume for
speech detection and often needs repetition or confuses
what is said. Everyday sounds, such as beepers, turn
signals, and escaping steam are not heard, which places
the hearing-impaired at greater risk of injury and makes
them more isolated from the everyday world.

Whenever the speech message is degraded, the older
listener’s understanding difficulties increase dramatically.
Rapid speech, foreign accents, and speech through poor
transmitting equipment (i.e., airport intercoms) are often
not understood. In addition, speech understanding in
poor acoustic environments, such as noisy restaurants and
large reverberant rooms, presents substantial difficulties

Age-related hearing loss is one of the most frequent
health problems encountered in geriatric medicine. It is
the third most prevalent major chronic disability in the
over-65-year-old age group. Unfortunately, hearing loss is
a disorder that is frequently unrecognized, frequently
misunderstood, and all too frequently neglected, both 
by the affected themselves as well as by health care
providers.

Presbycusis, literally meaning “elder hearing,” is the
generic term applied to age-related hearing loss and is
used to signify the sum of all the processes that affect
hearing with the passage of time. The prevalence of self-
reported hearing problems among the elderly is 30%.1

The prevalence increases substantially with age, with a
10-dB reduction in hearing sensitivity per decade of life
after age 60. Although only slightly more than 1% of
people under the age of 17 have hearing loss, the preva-
lence rises to 12% between the ages of 45 and 64, to 24%
between the ages of 65 and 74, and up to 39% for those
over 75 years. In the Framingham Heart Study Cohort
(ages 63–95), the prevalence of hearing loss for the
speech frequencies was 42%.2 It is predicted that, by the
year 2030, older adults will comprise 32% of the popula-
tion, and as many as 60% to 75% of the elderly will suffer
hearing loss, approximately 21 million persons.

Hearing loss impairs communication, subtly at first,
and increasingly so as the magnitude of the hearing loss
increases. Impairment in the ability to hear and under-
stand speech leads older adults to withdraw from life’s
activities, resulting in social isolation and depression.3,4

Significant social, emotional, and communication diffi-
culties have been associated with hearing loss in the
elderly. Social and emotional handicaps are present even
in those with only mild to moderate hearing loss. Bess
and associates analyzed the impact of hearing impair-
ment in elderly patients by using the Sickness Impact
Profile (SIP) to measure functional and psychosocial
impairment.3 Poor hearing was associated with higher
SIP scores (greater impairment) and increased dysfunc-
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for the hearing-impaired senior. Older adults typically
have greater difficulties in speech understanding and
processing than do younger persons with comparable
hearing loss.6 It has been postulated that some of these
difficulties are due to a central integrative and synthesiz-
ing hearing disability that reflects a progressive deterio-
ration within the central auditory pathways.7

Pathogenesis of Presbycusis

The major components of presbycusis are noise toxicity
and aging.8 Other factors are genetic susceptibility, age-
related diseases, and ototoxic medications. Damage to
the hearing is cumulative from the effects of these various
factors. Much of our knowledge about presbycusis comes
from cross-sectional studies of large cohorts. While it is
generally possible to sort out the components of presby-
cusis in individuals, it is difficult to do so with group data.
Therefore, presbycusis is best used as an inclusive term
to signify all the processes that affect hearing with the
passage of time, rather than limiting its meaning to aging
per se.

The aging process has three distinct components:
physiologic degeneration, extrinsic insults, and intrinsic
insults. These factors are superimposed on a genetic sub-
strate and possibly overshadowed by age-related suscep-
tibility to disease. In the auditory system, the extrinsic
component (nosocusis) includes hearing loss due to oto-
logic disease, hazardous noise exposure, acoustic trauma,
and ototoxic agents. The intrinsic component (sociocusis)
indicates the wear-and-tear effects of exposure to the
everyday sounds of normal living.9 People who live in
nonindustrialized regions avoid both nosocusis and socio-
cusis and demonstrate excellent hearing into old age.10

Although hearing steadily worsens with age, the rate 
of change is not linear, is highly variable, and is only
weakly associated with chronologic age. For example, in
comparing the change in hearing thresholds of the
Framingham subjects over the 6-year interval between
examinations 15 and 18, less than 10% of the variance is
accounted for solely by age.11 This finding suggests that
other factors affect hearing more than age alone. In our
industrialized society, it is difficult to escape from noise
pollution. It is likely that much of the variance in levels
of presbycusis is due to unmeasured effects of noise
damage, which is the most common form of ototoxicity.
The effects of systemic disease on hearing are still in-
completely understood but may contribute as well. For
example, older people with prior cardiovascular disease
(CVD) events have poorer hearing than do those without
CVD.12

Four types of presbycusis have been described, based
on audiograms and postmortem histopathologic find-
ings.13 Sensory presbycusis involves loss of cochlear hair

cells in the basal end of the cochlea and secondary
degeneration of associated neurons. It usually begins in
middle age and is characterized by steeply sloping high-
frequency hearing loss and proportional reduction in
word recognition. Neural presbycusis involves primary
degeneration of cochlear neurons and central auditory
pathways. The most significant clinical finding is dispro-
portionately severe loss of word recognition ability, much
poorer than would be expected from pure tone findings.
Metabolic presbycusis is characterized by a flat pure tone
audiogram with excellent word recognition and is due to
atrophy of the stria vascularis in the cochlea. Mechanical
(cochlear conductive) presbycusis is thought to result
from stiffening of the basilar membrane and is reflected
by a gradually sloping audiogram and word recognition
that is correspondingly affected to a greater degree. In
clinical practice, the majority of cases of age-related
hearing loss appear as a mixture of types. The data of 
the Framingham Cohort showed most patients fell into
the sensory category, and pure neural types were
infrequent.14

Hearing Loss Types

Hearing loss is traditionally classified as conductive, sen-
sorineural, and central. These types are based on the site
of structural damage or blockage in the auditory system.
Conductive hearing loss arises from obstruction of sound
transfer through the external or middle ear space or both.
Cerumen impaction represents the most common exter-
nal ear cause of conductive hearing loss and is a fre-
quently overlooked problem in elderly people whose ear
canals often “collapse” with age. Cerumen impaction is
commonly the result of misguided attempts by people to
clean their ear canals with Q-tips. Other types of con-
ductive loss, such as otitis media and otosclerosis, seldom
arise primarily in the senior years. Unilateral middle ear
effusion can be a sign of nasopharyngeal cancer but is
more commonly the result of an ear infection.

A sensorineural hearing loss involves damage to 
the cochlea or fibers of the eighth cranial nerve. “Nerve
deafness” and “perceptive deafness” are obsolete terms
for sensorineural hearing loss that are occasionally en-
countered. Sensorineural hearing loss may be sensory
only (cochlear hair cell loss), may involve the auditory
nerve or brainstem (neural), or both. Newer diagnostic
methods permit finer distinctions between sensory and
neural losses. Now, by measuring otoacoustic emissions
(OAEs) the status of the outer hair cells in the cochlea
can be determined quickly and objectively. OAEs are
very soft sounds produced by the contraction of the outer
hair cells either spontaneously or in response to sound
input into the ear. Sensorineural hearing loss due to pres-
bycusis affects both ears equally and generally begins in



the higher frequencies. Unilateral sensorineural hearing
loss may be caused by a neoplasm (acoustic neuroma),
acoustic trauma (blast injury), or a viral infection or
vascular event (sudden sensorineural hearing loss). Sud-
den sensorineural hearing loss may be accompanied by
vestibular symptoms of vertigo, dizziness, and nystagmus.
Idiopathic sudden sensorineural hearing loss often recov-
ers with prompt corticosteroid therapy. Therefore, im-
mediate otologic referral is indicated for evaluation and
treatment. Metabolic causes of hearing impairment 
are seen in endocrine diseases—thyroid, pancreatic,
and adrenal, and in renal disease, diabetes mellitus, and
hypertension.

Central auditory dysfunction is far less common and 
is seen in conditions such as stroke and Alzheimer’s
disease, neoplasm, multiple sclerosis, and degenerative
disorders.15

Clinical Evaluation of Hearing Loss

The History and Physical Examimation

The otologic examination is preceded by a carefully
taken patient history. In the case of hearing loss, the time
of onset, whether the loss was gradual or sudden, and the
presence or absence of associated symptoms, especially
vertigo, tinnitus, discharge, or pain, should be noted.
Family history, noise exposure history, previous ear or
head trauma, and use of ototoxic drugs should also be
included. People with substantial exposure to workplace
noise, recreational noise, and firearm use are more likely
to have irreversible high-frequency hearing loss. Medica-
tion history should be explored to determine possible
ototoxicity. Aminoglycoside antimicrobials, cis-platinum,
loop diuretics, and anti-inflammatory agents may con-
tribute to hearing loss. Metabolic evaluation is indicated
if the patient has not had a recent health examination.
Diabetes, hypertension, and hyperlipidemia should be
excluded as cofactors. Patients receiving renal dialysis
often have poorer hearing than would be expected from
age alone. Hearing loss does cluster in families, particu-
larly the strial form of presbycusis.

The physical examination of the ear canal and tym-
panic membrane is typically normal in most seniors,
with the exception of cerumen accumulation in some.
Cerumen removal with either ear canal irrigation, often
preceded by use of cerumen-dissolving drops (10%
sodium bicarbonate is the most effective), or manual
(instrumental) removal is necessary. Although the
removal of occluding cerumen can result in hearing
improvement for some individuals, most often the locus
of the hearing loss is in the sensorineural system. Itching
and dryness of the external canal is a common complaint
among seniors. The itching is often temporarily relieved

by their Q-tip use, but this habit inevitably worsens the
dryness and itching due to trauma of the canal. Aging
causes atrophy of the canal epithelium and underlying
sebaceous and cerumen glands, which results in de-
creased hydration of the canal skin and increased suscep-
tibility to Q-tip abrasion. Patients should avoid putting
anything in their canals. Canal itching can be controlled
with steroid-based creams as needed.

Examination of the tympanic membrane should be
accompanied by pneumatic otoscopy to assess tympanic
membrane mobility. In people with middle ear effusion,
the drum does not move or moves very little. Relying on
the “color” of the tympanic membrane to diagnose effu-
sion may be misleading. Commonly seen is opacification
of the normally translucent tympanic membrane (tym-
panosclerosis); this has no effect on conduction of sound
energy into the inner ear and is simply a manifestation of
age.

Imaging studies are not indicated except where the 
loss is unilateral or significantly asymmetric, or where
tinnitus is unexplained by the audiogram. Screening 
MRI examinations using the T2 fast spin echo technique
provide superb visualization of the eighth nerve and
brainstem and can detect tumors in the millimeter range,
even before hearing is affected.16 Table 60.1 lists several
“warning signs” associated with the history and physical
examination that should prompt referral to an otolaryn-
gologist for complete evaluation and treatment.

Screening Audiometry

Although it would seem prudent for health care pro-
viders to screen for one of the most prevalent chronic 
conditions affecting the elderly, this is unfortunately not
the practice with hearing loss identification.4 Moreover,
even when elderly patients have discussed their hearing
difficulties with their primary care providers, they are
often told that their hearing loss is minor or that it cannot
be improved with a hearing aid.17 When one considers the
adverse effects of hearing loss on quality of life and that
such effects are reversible with hearing aids, it is surpris-
ing that in-office hearing loss screening is not common
practice.
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Table 60.1. Medical referral guidelines.

Visible congenital or traumatic deformity of the ear, including
perforation of the eardrum

History of, or active, drainage from the ear within the previous 90 days
History of sudden or rapidly progressive hearing loss within the

previous 90 days
Acute or chronic dizziness
Any unilateral hearing loss
Visible evidence of significant cerumen accumulation or foreign body

in the ear canal
Pain or discomfort in the ear
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Tuning forks, whispered/spoken voice, or finger friction
test, which are used by many practitioners, are not effec-
tive and reliable approaches to hearing loss identification.
The use of screening audiometry is the tool of choice in
the identification of hearing loss. Screening audiometry
can be quickly and easily administered by a trained office
nurse or medical assistant. The equipment needed for
screening audiometry is lightweight and low cost. There
are portable, battery-operated audiometers and even spe-
cially developed otoscopes with audiometric capabilities
available for the practitioner.18 A portable audiometer
can be used to screen hearing at 1000, 2000, and 3000Hz
at intensity levels of 25dB (normal), 40dB (borderline),
and 60dB HL. Failure at any one frequency at 25dB for
younger adults or 40dB for older adults suggests the need
for referral for a complete audiologic evaluation.19 A
sample form for recording audiometric screening results
is shown in Table 60.2.

Self-Assessment

The simplest self-assessment screening method is to ask
patients if they think they have a hearing problem. This
single question is more sensitive than multi-item ques-
tionnaires, which are more specific. A number of self-

assessment inventories have been developed as a means
of evaluating hearing handicap. These scales quantify
hearing handicap by including questions about the 
self-perceived situational and psychosocial effects of
decreased hearing on various aspects of daily function.
One of these scales, the Hearing Handicap Inventory for
the Elderly–Screening Version (HHIE-S), is specifically
designed for use with noninstitutionalized elderly (Table
60.3).20 It has been shown to be a reliable and valid
method for delineating handicapping hearing impair-
ment among aging persons and is a good screening tool
for primary care practices.21 The HHIE-S can be com-
pleted by patients in about 10min while they are waiting
for their appointment or may be verbally administered
by the practitioner or assistant. The inventory consists of
10 questions about circumstances related to hearing.
Patients simply circle whether or not they have a problem
in that situation. A “yes” response scores 4 points, a
“sometimes” scores 2 points, and a “no” scores 0. Total
scores range from 0 to 40, with a score of 40 represent-
ing the maximum self-perceived hearing handicap. Scores
of 0 to 10 are unlikely to occur in people with significant
hearing loss; scores of 26 to 40 should prompt referral for
otologic/audiologic evaluation. Intermediate scores are
ambiguous. The person with a score of 12 to 24 who notes
having a hearing problem should be referred for testing,
but a similar score in one who denies having a problem
should not be a cause for action.

Patients who fail audiometric screening tests, or 
have a high self-perceived hearing handicap, should be
referred for formal audiologic and otologic assessment.
This evaluation will delineate the pattern and degree 
of loss, indicate the likely site of loss, and predict the
suitability of otologic treatment or amplification for re-
habilitation. Central auditory tests are widely available
and should be considered when the possibility of early
dementia exists. People with clinical Alzheimer’s disease
have poor central auditory function. We have recently
shown that poor performance on a standard central
auditory test (Synthetic Sentence Identification with

Table 60.2. Audiometric screening chart.

Frequency

Intensity 1000Hz 2000Hz             3000Hz

25dB
(normal)

40dB
(borderline)

60dB
(fail)

25dB, normal hearing; 40dB, borderline (referral dependent upon
patient’s self-perceived handicap); 60dB, fail; 0, right ear; X, left ear.

Table 60.3. Hearing Handicap Inventory for the Elderly—Screening Version (HHIE-S).

Please answer the following questions by circling the appropriate letter: Y = yes, N = no, S = sometimes.

1. Does a hearing problem cause you to feel embarrassed when meeting new people? Y N S
2. Does a hearing problem cause you to feel frustrated when talking to members of your family? Y N S
3. Do you have difficulty hearing when someone speaks in a whisper? Y N S
4. Do you feel handicapped by a hearing problem? Y N S
5. Does a hearing problem cause you difficulty when visiting friends, relatives, or neighbors? Y N S
6. Does a hearing problem cause you to attend religious services less often than you would like? Y N S
7. Does a hearing problem cause you to have arguments with family members? Y N S
8. Does a hearing problem cause you difficulty when listening to TV or radio? Y N S
9. Do you feel that any difficulty with your hearing limits or hampers your personal or social life? Y N S

10. Does a hearing problem cause you difficulty when in a restaurant with relatives and friends? Y N S

“Yes” = 4 points; “Sometimes” = 2 points; “No” = 0 points; total possible = 40.



Contralateral Competing Message) precedes the clinical
onset of dementia by many years.22 With the possibility
of treatments to forestall the progression of Alzheimer’s
disease, early identification may be of great importance.

Hearing Loss Rehabilitation

Medical–Surgical Treatment

Hearing loss caused by conductive deficits (e.g., otoscle-
rosis, otitis media, eardrum perforations, etc.) can most
often be successfully treated with medical or surgical
intervention by an otolaryngologist. Eardrum perfora-
tions can be surgically repaired (myringoplasty), middle
ear fluid can be removed and the middle ear aerated
(myringotomy with placement of a pressure equalization
tube), a nonmobile stapes can be removed and replaced
with a prosthesis (stapedectomy), and an absent or dis-
articulated ossicle can be replaced with a prosthesis
(ossicular chain reconstruction). These procedures gen-
erally can eliminate the conductive hearing loss and
return hearing to normal or near-normal levels.

Once thought to be untreatable, some cochlear lesions
are now responding to medical therapy. About one-third
of people with sudden hearing loss recover hearing.
For example, the majority of people with autoimmune
hearing loss recover substantial amounts of hearing with
corticosteroid and other anti-immune treatment, such as
methotrexate and plasmapheresis. However, for the vast
majority of people with presbycusis, definitive treatment
must await the results of our ongoing research programs
in hair cell regeneration. This section will undoubtedly be
expanded in the next decade or two.

Hearing Aid Amplification

The most common site of age-related hearing loss is dys-
function in the cochlea or associated neural structures. Of
all patients with sensorineural hearing loss, less than 5%
can be helped medically. Consequently, hearing aid
amplification is the principal resource for improving com-
munication and reducing hearing handicaps in persons
with sensorineural hearing loss. Unfortunately, only 10%
of people who might benefit from an aid actually own
one, which indicates a substantial underservice. Current
hearing aids include devices that fit behind the ear, in the
canal, and, most recently, completely in the canal. Those
seniors with dexterity problems or vision impairments
are often unable to insert and adjust the smaller aids
properly and are better served with larger hearing aids.
The audiologist reviews such issues with the hearing-
impaired individual during the prefitting session.

Today’s hearing aids have evolved from simple devices
to remarkably sophisticated technologically advanced

instruments. In just the past few years, more advances in
hearing aid technology have been made than throughout
history. Hearing aids no longer merely provide linear
amplification but may include compression circuitry to
reduce the amplification for loud sounds. There are also
hearing aids that include several programs for use at the
listener’s discretion, because a single amplification para-
digm may not be of benefit for all listening situations.
One may choose a wide frequency band amplification for
quiet environments, another program that reduces low
frequencies for noisier situations, and a program specifi-
cally suited for telephone use. These hearing aids are
digitally programmed by an external programmer or
computer through a microchip within the hearing aid
itself. Customized programming of the hearing aid
enables the dispenser to make significant electroacoustic
modifications to an individual’s needs and to change the
hearing aid parameters if the hearing loss should change
in future years.

Conventional hearing aids typically use omnidirec-
tional microphones, which pick up sounds from all direc-
tions. These microphones are helpful in quiet situations,
but persons often complain of amplification of back-
ground noise in restaurants and groups. Directional and
dual microphones are now available in hearing aids that
attenuate sounds from the back or side and focus on
sounds from the front of the listener. The hearing aid user
can choose either the directional microphone or omnidi-
rectional microphone to suit the listening situation.

The most recent introduction in hearing aid technol-
ogy is the fully digital instrument. These aids offer
complex sound processing, fitting flexibility, precision 
in signal manipulation, multiple memories, multiple
channels, and automatic feedback reduction capabil-
ities, which are not available in conventional devices.
Although digital aids are considerably more expensive
than conventional aids, the benefits may by justified by
many hearing-impaired persons. One must consider the
acoustic and communicative needs of an individual
patient and determine the appropriate level of hearing
aid technology. If the patient does not participate in
social activities and has few demands placed on their
hearing, a digital hearing aid is inappropriate. If, on the
other hand, the patient is socially active and encounters
a variety of listening environments and high hearing
demands, digital hearing aids with multiple memories and
dual microphone technology are highly beneficial and
worth the added cost.

The choice of hearing aid depends on the type of
hearing loss, cosmetic concerns, and manual ability to
insert/remove and care for the device. A telephone coil
(T coil) should be available to optimize telephone use.
Dispensing audiologists provide sophisticated evalua-
tions to select and program the optimal device, and also
provide training and long-term rehabilitative services.
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These audiologists may practice in an otology office, a
speech and hearing clinic, or independently. Some
hearing aid dealers are relatively skilled in the fitting of
hearing aids, but others possess only minimal training 
or are more oriented to sales. Many states, in fact, re-
quire that a hearing aid dealer meet only the minimum
requirements of being 18 years old and passing a state
licensing examination; there are typically no educational
requirements. The clinical audiologist, on the other hand,
holds at least a master’s degree in the evaluation and
rehabilitation of hearing loss. The audiologist is uniquely
qualified to provide a full range of auditory assessment
and rehabilitative services to elderly persons.

The industry standard of practice is to provide the user
with at least a 30-day trial period with amplification and
to refund the cost of the hearing aid if it is returned. The
new amplification systems are considerably more expen-
sive than conventional hearing aids. Currently, digital 
in-the-canal aids cost approximately $2500 per aid, and
binaural aids are typically most beneficial. Neither
Medicare nor most insurance carriers provide financial
coverage for hearing aids. The specific hearing needs,
lifestyle, and adaptability of the hearing aid wearer must
be taken into account during the prefitting process.

Assistive Listening Devices

Although substantial improvements have been achieved
in hearing aid design and application, few of the hearing-
impaired can ever come close to achieving “normal” audi-
tory function with the use of hearing aids alone. The
inherent physiologic restrictions imposed by age-related
hearing loss, coupled with the electronic constraints of
hearing aids, render “normal hearing” impossible, espe-
cially considering the levels of noise and background
interference found in most public places.The amplification
of unwanted sounds (e.g., multiple speakers in groups,
background noise, ventilation) by hearing aids often
causes the desired message to be rendered unintelligible.

Assistive listening devices (ALDs) constitute a growing
number of situation-specific amplification systems
designed for use in difficult listening environments. ALDs
commonly use a microphone placed close to the desired
sound source (e.g., a television, theater stage, or speaker’s
lectern), and sound is directly transmitted to the listener.
Several transmission methods include infrared, audio
loop, FM radio, or direct audio input. Desired sounds 
are enhanced while competing extraneous noises are
decreased, thus permitting improved understanding.
These ALDs are becoming more available in churches,
theaters, and classrooms, enabling hearing-impaired
seniors to avoid the isolation imposed by the inability to
hear a sermon, play, or public address.

Other assistive listening devices, such as small portable
pocket amplifiers, are very helpful in medical situations.

These amplifiers are particularly well suited for health
care professionals’ communication with the hearing-
impaired elderly. Often it is in the setting of acute health
care delivery that older patients have misplaced or for-
gotten their own hearing aids. Portable amplifiers can
save the voice and patience of the health care provider
and allow respectful and private interactions to take
place. Amplified telephones, low-frequency doorbells,
amplified ringers, and closed-captioned TV decoders are
just a few examples of the number of devices currently
available for the hearing-impaired for everyday use.
Flashing alarm clocks, alarm bed vibrators, and flashing
smoke detectors provide valuable help for severely
hearing-impaired individuals. Audiologists can provide
such devices for their patients.

Implantable Hearing Aids

Surgically implantable hearing systems are in field testing
in the United States and Europe. These systems avoid the
discomfort many people experience with ear molds and
they eliminate the telltale “squeal” or acoustic feedback
that is so common when the ear mold does not fit tightly.
It is likely that some of these systems will be available
commercially in the very near future.

Cochlear Implants

Cochlear implants are used frequently for older deafened
adults with excellent results. The cochlear implant is a
neural stimulator with an electrode array that is surgically
placed inside the cochlea. Speech sounds are extracted
and encoded via an external speech processor, and
transmitted to the electrodes through a transcutaneous
radio coil. For patients whose hearing loss is so severe
that amplification is of little or no benefit, the cochlear
implant is a standard, safe, and effective method of audi-
tory rehabilitation. Most insurance plans now include
cochlear implantation as a benefit. There are approxi-
mately 25,000 implantees in the United States and 35,000
worldwide.

Audiologic Rehabilitation

While the hearing aid serves as the nucleus of audiologic
rehabilitation, other avenues of hearing loss management
are becoming increasingly more important. Audiologic
rehabilitation can include speech reading (lipreading)
training, auditory training, and hearing loss counseling.
Speech reading training teaches the use of visual cues to
help in understanding speech. Cues include the use of lip
movement, facial expression, body gestures, and context.
Auditory training teaches strategies to improve listening
skills and encourages the acceptance of amplified sound.
Informational counseling sessions address numerous
issues including implications of hearing loss on everyday



life, coping mechanisms, speech conservation, and other
specific concerns of the patient. Patients can find support
through self-help groups and hearing loss informational
materials, such as those offered by SHHH (Self Help for
Hard of Hearing People, Inc.). SHHH has local chapters
throughout the country and provides a valuable resource
for hearing-impaired seniors.

Effective Communication with the 
Hearing-Impaired

Communication with the hearing-impaired adult can be
frustrating at times, both for the affected individual and
for those who communicate with them. The hearing-
impaired person may confuse words, give inappropriate
answers, ask for repetition, or just not hear and respond
to questions or comments. These difficulties are even
greater in background noise or group environments.
Some persons unfortunately avoid communicating with a
hearing-impaired person or show displeasure or irritation
when asked for repetition. Others talk around the person
by talking with their spouse or companion and ignoring
the hearing-impaired person. Health care practitioners
may at times talk with the spouse or caregiver about the
patient’s symptoms or medical treatment options while
treating the hearing-impaired patient as if their cognitive
abilities were affected. This obviously causes much frus-
tration and isolation to the patient.

The practitioner should be aware of the communica-
tive difficulties associated with hearing loss and use 
techniques to enhance communication. A quiet office
environment without distracting noises is an ideal setting
for the hearing-impaired patient. The examination door
should be closed to reduce the noise from other rooms,
and there should not be competing music or equipment
noise. The patient should be spoken to face to face in a
slower than usual voice. Table 60.4 lists several ways to
enhance communication with hearing-impaired persons.
These “guidelines” can be very helpful for improved com-
munication in the practitioner–patient relationship.

Hearing-impaired persons most often remove their
hearing aids when sleeping, so it is important that their
aids are in place before talking with them; this is espe-
cially true with nursing home patients or those in health
care facilities. Once the hearing aids are inserted, a simple
question such as “Can you hear me now?” is helpful
before conversing with the patient. Patients with hearing
loss will appreciate such efforts in establishing effective
communication with the health care provider.

Quality of Life and Amplification

The “treatment” of hearing impairments with hearing aid
amplification, assistive listening devices, or aural rehabil-
itation therapy does not “cure” the impairment or restore
hearing and communicative efficiency to normal, but 
such approaches do represent the best treatments to date.
They will improve the ability of most older persons to
communicate and reduce the handicapping consequences
of hearing loss.

Numerous studies have shown that hearing aids do
improve the quality of life for older persons with hearing
loss. Successful hearing aid users have been found to
show an advantage in self-perceived communication
effectiveness, assertiveness in managing difficult listening
situations, and an increased ability to accept their hearing
loss as opposed to nonhearing aid users. Malinoff and
Weinstein reported dramatic reductions in hearing hand-
icap following only 3 weeks of hearing aid use that was
sustainable after 1 year of use.23 Mulrow and colleagues
reported statistically significant improvements in cogni-
tive and mental status scores and on a geriatric depres-
sion scale for hearing aid users compared to a nonhearing
aid user control group.24

There is mounting evidence to suggest that the 
psychosocial implications of hearing handicap can be
reduced with hearing aids and that these positive 
outcomes can be sustained over time. Studies using 
self-report methods to assess hearing aid benefit are 
providing overwhelming evidence of the efficacy of
hearing aids. Unfortunately, only 10% of the people who
might benefit from amplification actually have hearing
aids.

Tinnitus Management

Tinnitus is a common consequence of presbycusis, noise-
induced hearing loss, and, indeed, of most types of
hearing loss. Tinnitus sensations are probably generated
central to the cochlea; tinnitus has been noted to worsen
in some cases after section of the cochlear nerve (e.g.,
as with tumor surgery). Given that spontaneous neural
activity is typical of normal auditory nerve fibers, the
absence of such activity may be a code for silence and
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Table 60.4. Guidelines for communicating with the hearing-
impaired.

1. Get listener’s attention before speaking.
2. Face listener directly to give visual cues.
3. Do not cover mouth while talking or turn away.
4. Try to reduce background noise: turn down TV, radio, etc.
5. Use facial expressions and gestures.
6. Speak slowly and clearly with more pauses than usual.
7. Speak only slightly louder than normal: do not shout.
8. Rephrase if listener does not understand rather than repeating

word for word.
9. Alert listener to changes in topic before proceeding.

10. Do not turn and walk away while talking.
11. Use written notes if necessary.



900 G.A. Gates and T.S. Rees

may trigger the central generation of tinnitus sensations.
However, the exact mechanism for tinnitus remains
poorly defined.

Most patients with tinnitus adapt to the new sensation
without difficulty and accept it as part of their existence.
A small percentage, 5% or less, are unduly bothered by
the unwanted sound. High proportions of these tinnitus
sufferers are clinically depressed. Many are also bothered
by loud sounds (hyperacusis). It is important to recognize
that the characteristics of the tinnitus (as determined psy-
choacoustically) are no different in sufferers and nonsuf-
ferers. Rather, it is the psycho1ogic status of the sufferer
that is the focal point.

Management of the tinnitus sufferer may require
amplification (which masks much of the unwanted
sound) and antidepressive therapy, in addition to educa-
tion about the nature of tinnitus. Cognitive psychother-
apy may be useful in difficult cases. Drug therapy of the
tirnnitus, per se, is futile.

Summary

Hearing loss is a normal accompaniment of old age.
Many specific steps can be taken to overcome the poten-
tially devastating effects on the individual. The geriatri-
cian should be alert to the signs of hearing impairment
and assist the patient in obtaining and using appropriate
rehabilitation.
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Aging and the Oral Cavity
Gretchen Gibson and Linda C. Niessen

The tooth consists of enamel and cementum, which
cover the outer surfaces of the crown and root, respec-
tively (Fig. 61.2). Enamel is the hardest substance in the
body, composed of more than 90% mineralized tissue.
Dentin is the layer beneath both the enamel and cemen-
tum. Both dentin and cementum are softer than enamel,
consisting of only 50% mineralized tissue. Dental caries
(tooth decay) can affect enamel, dentin, or cementum
surfaces. The dental pulp in the center of the tooth is com-
posed of soft tissue where the nerve, blood, and lymphatic
supply are located.

The supporting structures of the teeth (i.e., the peri-
odontium) are those tissues that support the teeth in the
jawbones. The periodontium consists of soft tissues [the
gingiva (gums) and periodontal ligament (a ligament that
attaches cementum to alveolar bone)] and mineralized
tissues (cementum and bone support). Gingivitis occurs
when the gingival tissues are inflamed. Periodontal
disease or chronic periodontitis occurs when inflamma-
tion of the attachment tissues results in loss of bony
support for the teeth.

Changes in the teeth do occur with aging. Teeth appear
to darken with age. It is not clear what accounts for this
change. It is hypothesized that wearing away of the
enamel layers allows for the yellow dentin color to
become more predominant. Clinically, some of the age-
related oral changes have led to an increased interest 
in esthetic or cosmetic dentistry among senior patients.
The ability to smile confidently and improve self-esteem
is fueling the esthetic dentistry movement among older
adults. Affluent older adults who are contemplating
plastic surgery are also exploring a smile makeover,
such as tooth whitening to eliminate darkened teeth and
crowns or veneers to correct shortened, elongated, or
even crooked teeth.

The dental pulp decreases in size as a result of aging.
The clinical implications of a decreased dental pulp are
not clear. Enamel and cementum surfaces continue to
absorb fluoride, thus promoting remineralization of early

Many myths surround aging and the oral cavity. The
stereotype of your grandmother going to bed with her
teeth in a cup on the nightstand will fade rapidly as the
baby boomers, those Americans born between 1946 and
1964, reach older adulthood in the twenty-first century.

The key roles of the oral cavity include initiation of 
alimentation and production of speech. Any discussion of
the age-related and disease-related changes that occur in
the oral cavity must address the effect of the changes on
these functions. The oral cavity has developed specialized
tissues to speak and to process food. The teeth and their
supporting structures, called the periodontium, and the
muscles of mastication, including the tongue, participate
in preparing food for swallowing. The secretions of the
salivary glands participate in digestion but also lubricate
and protect the oral tissues.

The goal of this chapter is to provide clinicians with a
better understanding of the effects of aging on the oral
cavity in the hope of preventing as many disease-related
changes as possible.

Oral Changes Associated with Aging

Tooth loss is the most common oral change associated
with aging. However, no one ever lost a tooth because
they celebrated a 75th birthday. Adults lose teeth be-
cause of disease, primarily dental caries or periodontal
disease.

Although tooth loss does increase with age in cross-
sectional and longitudinal studies, the percent of adults
who have lost all their teeth (i.e., are completely edentu-
lous) has decreased from the 1960s through the 1990s.1–4

Figure 61.1 shows the percent of edentulous adults aged
65 to 74 years for 1960 to 1962, 1971 to 1974, 1985 to 1986,
and 1993. The trend is a quite dramatic decrease in the
rate of edentulousness from the high in the 1960s of
49.4% to the current low in the 1990s of 25% for this age
group.
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carious lesions, which contributes significantly to the the-
oretical basis for fluoride use in adults to prevent dental
caries.

At one time, salivary flow was thought to decrease 
with aging. However, much of the research conducted on
aging and salivary flow often compared healthy young
adults with medically compromised older adults. Failure
to draw appropriate samples and characterize the sam-
ple populations according to medical conditions and
medication use resulted in the erroneous conclusion that
salivary flow decreased as a result of aging.

More recent studies have shown that, in healthy adults,
decreased salivary flow is not a normal consequence of
aging.5,6 Although histologic changes in salivary glands
are noted with aging, it is thought that the glands contain

sufficient reserve capacity to offset these morphologic
changes. Thus, a patient’s complaint of oral dryness
should not be attributed to aging. The differential diag-
nosis for salivary dysfunction is discussed later in this
chapter.

Disease-Related Changes of the Mouth

Disease-related changes of the mouth appear to play a
larger role in poor oral health than the currently known
age-related changes. Most diseases of the oral cavity are
either treatable or, more importantly, preventable.

Infectious Diseases of the Oral Cavity

The oral cavity, as a part of the gastrointestinal complex,
is not only accessible to bacterial colonization from the
environment but is a natural host to many species. Both
dental caries and periodontal disease, the two most
common diseases of the dentition, are the results of
chronic bacterial infections.

Caries and periodontal disease occur when there is 
a shift in the oral environment and normal bacterial
balance. This shift allows pathogenic organisms to 
flourish. The Candida species of fungus is also found in 
the oral cavity and other parts of the body of most healthy
adults.

Figure 61.1. Edentulous rates for seniors, age 65–74 years.
(From References 1–4, with permission.)

Figure 61.2. Anatomy of tooth and supporting
structures.



Patients with dental caries or periodontal disease may
or may not experience pain. Patients with root surface
caries may be unaware of its presence until the caries 
has progressed circumferentially around the tooth and
broken off the crown of the tooth. Patients may be
unaware of the presence of periodontal disease until they
wake up one morning and notice that their teeth are
loose. Periodontal disease, like dental caries, requires
dental intervention to stop disease progression.

Factors that affect the body’s immune potential, or the
natural colonization of the oral cavity, can lead to oppor-
tunistic infection of yeast, such as an overgrowth of
Candida albicans.7 Oropharyngeal colonization of gram-
negative bacteria is the most common route of acquiring
gram-negative pneumonia.8,9 It has been hypothesized
that bacterial infections, such as those found in peri-
odontal disease, may play a role in aspiration pneumo-
nia.10 For these reasons, it is important to maintain good
oral hygiene, even for nonresponsive patients who are
parenterally fed.

Dental Caries

Dental caries is often thought of as a disease of child-
hood. Currently, an increasing number of older adults are
afflicted with this infectious condition. In fact, caries has
been shown to be a major cause of tooth loss in adults.11

With the rate of edentulism continuing to decline, there
will be an increase in the number of people with natural
teeth who are at risk for caries.12 Thus, the preventive
dental methods that have contributed to declining tooth
decay rates in children will need to be applied to a
growing older population.

Caries is identified by the surface of the tooth on which
the lesion is found. Caries attacking enamel surface is
classified as coronal (the crown portion of the tooth).
Caries attacking cementum, which covers the tooth root,
is classified as root surface caries. Most current epidemi-
ologic studies report coronal and root caries as two 
separate diseases.

The etiology of caries is threefold. It requires (1) a pre-
dominance of cariogenic bacteria; (2) a food source for
the bacteria, such as fermentable carbohydrates; and (3)
an acidic environment for continued bacterial growth.
Because caries can be site specific in the oral cavity,
the bacterial environment can vary from tooth to tooth
within the same mouth and surface to surface on the
same tooth. The bacteria most commonly associated with
both coronal and root caries are Streptococcus mutans, a
gram-positive coccus, and to a lesser degree, Lactobacil-
lus, a gram-positive rod, and Actinomycetes.13–15

Risk factors for caries among older adults are similar
to those for all adults. Unfortunately, these risk factors
are often enhanced by local and systemic diseases that
are more prevalent in old age. Poor oral hygiene allows

both an acidic environment and prolonged access to food
sources for bacterial proliferation. Poor oral hygiene 
can be exacerbated by decreased dexterity, as occurs in
arthritic or stroke victims. As a general rule, persons who
have difficulty with their activities of daily living, par-
ticularly feeding, will have difficulty with daily oral care
and are at greater risk for dental caries.

Dietary choices made by older adults can greatly affect
their caries activity. A decreased ability to chew and poor
economic status among older adults have been shown to
contribute to a diet that is higher in fermentable carbo-
hydrates, softer, and therefore more cariogenic.16,17

Periodontal disease also acts as a risk factor specific 
for root caries. Chronic periodontal disease often leads
to recession of gingival tissue with resulting tooth root
exposure. Once the root surface or cementum of a tooth
is exposed to the oral environment, it can be quickly
demineralized when exposed to the acidic by-products of
bacteria.

Decreases in salivary flow contribute significantly to
increased caries activity. Patients who have a significantly
decreased flow rate secondary to radiation therapy to 
the head or neck, which affects the salivary glands, have
demonstrated a significant increase in caries activity.18

Medication use and primary salivary gland disease can
also cause low salivary flow, as is discussed later in this
chapter.

Periodontal Diseases

The periodontal diseases consist of various disease
processes, including gingivitis and periodontitis. Gingivitis
is an inflammatory response of the gingival tissue to the
metabolic products of bacteria found in oral plaque.
Plaque-associated gingivitis most commonly presents 
as erythematous, edematous tissue that halos the teeth
(Fig. 61.3). The gingiva bleed easily on tissue manipulation,
such as during an examination or routine tooth brushing.

The primary risk factor for gingivitis is poor oral
hygiene. Removal of the plaque eliminates the inflamma-
tory response and, in most cases, the gingivitis will heal.
Some research has shown that although gingivitis forms
more quickly in older adults, healing is not impaired.19

Medications can also alter the gingival tissue. Steroid-
induced gingivitis has been associated with post-
menopausal women receiving hormone replacement
therapy.20 Gingival overgrowth can be induced by certain
medications, such as cyclosporins, nifedipine, and pheny-
toin. Poor oral hygiene increases the risk of gingival
hyperplasia when taking any of these medications.21,22

This overgrowth further decreases a person’s ability to
maintain good oral hygiene. To eliminate the overgrowth,
oral hygiene must be improved and any plaque or calcu-
lus removed from beneath the gingival tissue. If the 
tissue does not satisfactorily resolve after a dental scaling
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(cleaning), the overgrown tissue can be surgically
removed.

Periodontitis is the destruction of the supporting struc-
ture of the tooth. If a sufficiently large amount of sup-
porting bone is lost, clinically a patient may present with
a chief complaint of tooth migration or movement, loose
teeth, and tooth loss.

Periodontal disease in older adults is commonly
referred to as chronic periodontitis (Fig. 61.4). Chronic
periodontitis (referred to as periodontitis in this discus-
sion) is now believed to be composed of short bursts of
disease activity or destruction and longer periods of qui-
escence.23,24 Because periodontitis is a chronic disease,
much of the ravages of the disease we see in older adults
results from an accumulation of the disease over time.
Research has shown that the advanced stages of peri-
odontitis are less prevalent than the moderate stages in
the elderly population.3,25 It is theorized that many of the
sites of advanced periodontal disease have resulted in
tooth loss earlier in life, suggesting that older age is not
a risk factor for periodontal disease.20

As with caries, bacteria-containing plaque is the
primary risk factor for periodontal disease. An altered
immune response can exacerbate the inflammatory reac-
tion in periodontal disease. Certain nutritional deficien-
cies, such as vitamin C, calcium, and zinc, may all play a
role in the susceptibility and progression of periodonti-
tis.26,27 People who smoke are at greater risk for peri-
odontal disease.28 Smoking has been shown to be as
important as bacterial destruction in the formation of this
oral disease.29,30

Recently, strong evidence has begun to suggest a link
between periodontal disease and the severity and pro-
gression of diabetes. Diabetic patients are at risk for a
more severe form of periodontal disease, when compared

to healthy adults. More recently, preliminary data have
suggested that controlling the gram-negative chronic
infection of periodontal disease can have a positive
impact on the control of diabetes.31

The evidence for the relationship between periodontal
disease and coronary atherosclerosis is still somewhat
controversial. Multiple studies have shown periodontal
disease to have an independent association with coronary
artherosclerosis, even after adjustment for other obvious
and known risk factors, whereas others show no evidence
of causal association between periodontal disease and
coronary heart disease.32,33 Theoretical causes include
similar inflammatory mediators for both periodontitis
and atherosclerosis,32 increased platelet aggregation, and
possible formation of an embolus due to an oral plaque
organism.34 Finally, there is recent evidence from a
national prospective study that found periodontal disease
to be a risk factor for nonhemorrhagic stroke.35

Yeast

As part of the gastrointestinal tract, the oral cavity is 
a natural host to many species of microorganisms. Yeast
is one of these microorganisms. Most healthy adults who
are cultured may at various times have a low yeast count.
Candida albicans is the primary cause of pathogenic yeast
infection in the oral cavity. Overproliferation of the
organism and infiltration into the mucosal layers result 
in a pathogenic infection. The causes can be both local
and systemic, and the infection is collectively termed can-
didiasis. The various types of candidiasis are classified by
their onset and appearance.

Oral candidiasis can be classified as acute or chronic.
The acute form can present as pseudomembranous or

Figure 61.3. Gingivitis. Dark halo (indicated by arrows) on gin-
gival tissue surrounds gold crowns, which are covered with
plaque.

Figure 61.4. Periodontal disease. Note the bone loss and the
elongated appearance of the lower teeth, as well as puffy or
inflamed gums. Also note verrucous appearance of tissue below
the gums due to smokeless tobacco.



atrophic. Chronic candidiasis can present as atrophic or
hyperplastic. In older adults, the two most common types
of candidiasis are acute pseudomembranous (tradition-
ally called thrush) and chronic atrophic.

Thrush is characterized by white plaques described 
as having a curdlike appearance. Patients with Candida
often complain of a burning mouth. Thrush can be found
on any soft tissue in the oral cavity and pharynx, includ-
ing the tongue. For diagnostic purposes, the white lesions
can be wiped away with gauze, leaving an erythematous
area under the white lesion. For clinical laboratory veri-
fication, a smear of the white lesion can be placed on 
a slide with 20% potassium hydroxide and viewed for
hyphae. The presence of budding yeast and hyphae will
confirm the presence of Candida.

Any condition compromising a patient’s immune
system or altering normal flora can be considered a risk
factor for candidiasis. Oral candidiasis can occur with
long-term use of medications such as antibiotics, steroid
therapies, or chemotherapy. Diabetes mellitus, human
immunodeficiency virus (HIV) disease, and head and
neck radiation are risk factors for thrush.

Candidiasis located under a denture can be either
atrophic or hyperplastic. It occurs as an erythematous
area under a maxillary denture that vividly outlines the
tissue covered by the prosthesis (Fig. 61.5). An ill-fitting
upper denture is the most commonly cited risk factor.
There is a decrease in the pH of the salivary film between
denture and oral tissue from breakdown of carbohy-
drates (food debris) under a poorly fitting denture. This
acidic atmosphere may be part of the etiology of the 
candidal overgrowth.36 In patients without a prosthesis,
chronic atrophic candidiasis may present as a generalized
redness or even generalized burning of the mouth.

Because of the difficulty of identifying an area of tissue
to scrape for a smear in this type of candidiasis, the

patient may also swish with sterile saline for 1min. The
saline is subsequently cultured for the Candida species
and read as the number of microorganisms per milliliter.37

Patients showing more than 75 to 100 organisms per 
milliliter should be considered for treatment.

Chronic atrophic candidiasis associated with denture
use is usually accompanied by poor oral hygiene of both
the oral tissue and the prosthesis. Many patients wear
their prosthesis 24h per day and therefore do not allow
the tissue to heal from the fungal infection. Xerostomia,
or dry mouth, can also predispose a patient to this type
of Candida infection, which causes a burning sensation in
the oral cavity.

When chronic atrophic candidiasis manifests itself in
the creases or commissures of the lips, it is called angular
chelitis (Fig. 61.6); this occurs when a patient has a ten-
dency to pool saliva around the corners of the mouth or,
in some cases, constantly lick the lips. It presents as a red-
dened or raw area in the commissures on either one or
both sides.

Treatment for Oral Candidiasis

The treatment for all types of candidiasis includes an 
antifungal medication. Topical (nystatin, chlortrimazole
troches) or systemic (ketoconazole, fluconazole) medica-
tions are available. Topical medications should be used
for at least 14 days to assure total eradication of the
fungus. If the infection is more widespread than just the
oral cavity or does not subside within 3 to 6 weeks of
topical treatment, then systemic medication may be nec-
essary. Fluconazole is a good drug of choice because of
its once-daily dosing regimen and minimal drug inter-
actions compared with other systemic antifungals, but is
also costly in comparison. Table 61.1 lists the various
medications that are indicated for treating candidiasis, as
well as prescription information and comments.
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Figure 61.5. Chronic atrophic candidiasis. Note the dark
outline of maxillary (top) denture on the palate.

Figure 61.6. Angular cheilitis caused by Candida albicans in
the commissures of the mouth.
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Both nystatin and 0.12% chlorhexidine gluconate are
effective antifungal agents. However, if both are pre-
scribed, they must be taken at different times of the day
because, when taken together, the overall efficacy is
decreased. The decreased efficacy may be the result of a
precipitation reaction that renders both medications
much less effective when used together.38

Salivary Gland Pathology

Saliva has numerous functions in the maintenance of
overall health and oral health. Saliva starts the diges-
tive process by mediating taste acuity and combining
food for further digestion. Saliva also lubricates and
repairs the oral tissues to allow comfortable oral func-
tion and speech. It aids in maintaining the oral pH
balance by buffering acids produced by oral bacteria,
contains minerals that remineralize teeth, and provides
mechanical cleansing and antimicrobial and antifungal 
activities.

For various reasons, salivary flow may be reduced.
The subjective feeling of dry mouth is termed xerostomia.
Table 61.2 provides a differential diagnosis for oral
dryness. Xerostomia may be reversible or irreversible.
Some xerostomic patients have salivary flow when stim-
ulated (i.e., during eating), whereas others with glandular
damage, such as Sjögren’s syndrome, have a greatly

Table 61.1. Medications for treatment of oral candidiasis.

Medication Prescription Comments and cautions

Nystatin oral suspension Disp: 240ml *50% sucrose, which can be highly cariogenic in
100,000U/ml Sig: Rinse w/5ml and expectorate qid ¥ 14 days patients with natural teeth

*Patient may swallow if candidiasis extends in GI
tract beyond oral cavity

Nystatin powder Disp: 1 billion units *Can be mixed with sugar-free, noncarbonated
Sig: Mix 1/8 t to 1/2 cup water, swish for 1min and expectorate drink

qid ¥ 14 days *Sugar substitute may be added to water to
improve taste

*May be difficult to find in pharmacy

Nystatin ointment Disp: 15g *Used for denture stomatitis or angular chelitis
100,000U/g Sig: Apply thin coat to inner surface of denture qid OR apply 

to corners of mouth qid ¥ 14 days

Nystatin pastille Disp: 28 pastilles *Denture must be out when using pastilles or
Sig: Dissolve in mouth qid ¥ 14 days troches for medication to reach areas affected 

by denture stomatitis
*May be hard to dissolve if patient has xerostomia

Chlortimazole troches Disp: 50 tabs *Can also use OTC vaginal chlortrimazole troches:
Sig: Dissolve one tab in mouth 5 ¥/day for 10–14 days dissolve 1/2 troche in mouth bid ¥ 14 days

0.12% Chlorhexidine Disp: 1 bottle *Can also be swabbed on affected areas
gluconate Sig: Swish with 1 capful for 1min and expectorate bid ¥ 14 days *Can cause taste alterations and staining

*Contains 12% alcohol, which may cause
discomfort in xerostomic patients

Ketoconazole 100mg Disp: 14 tabs Multiple drug interactions that must be assessed
Sig: Take 1 tab/day ¥ 14 days before prescribing

Fluconazole 100mg Disp: 15 tabs Medication is expensive compared to other
Sig: Take 2 tabs on day 1, and 1 tab each day for 13 days treatments mentioned

Soaking solutions for *1 teaspoon sodium hypochlorite to 1C water *Dentures must be soaked every night while
infected dentures *1/2 capful 0.12% chlorhexidine gluconate added to soaking treating oral cavity for denture stomatitis

liquid *Solution must be changed each evening before
*Full solution mouthrinse containing cetylpyridinium chloride soaking

(Cepacol or Gum)

Table 61.2. Diseases or conditions that can cause oral dryness:
differential diagnosis for xerostomia.

Alcoholism
Autoimmune disorders
Dehydration
Diabetes
Glandular blockage
Habitual oral breathing
Medication use
Parkinson’s disease
Psychologic disorders
Radiation of salivary glands
Surgery affecting salivary glands



reduced flow, even when stimulated. It is imperative to
diagnose the cause of the oral dryness to appropriately
select treatment.

Oral dryness can adversely affect oral tissues, both
mineralized and soft tissues. Oral dryness can cause an
increase in caries activity, alterations in taste and smell,
or a decrease in the ability to comfortably speak, chew,
or swallow. Patients with dry mouth are at increased risk
for oral Candida infections. If the patient wears a remov-
able prosthesis, lack of adequate saliva for lubrication can
make the denture uncomfortable or sometimes impossi-
ble to wear without damaging the underlying soft tissue.

Medication Use and Xerostomia

Medication use is the most common cause of oral
dryness. More than 400 medications currently prescribed
have xerostomia as an adverse drug effect. The actual
mechanism of xerostomia resulting from medication use
is varied and often is not completely understood. Some,
such as anticholinergics, have been linked to actual sali-
vary reduction. Others may dehydrate the tissue, causing
the feeling of oral dryness. It is important to note that,
in most cases of drug-induced xerostomia, stimulation of
the glands does produce adequate salivary flow, which is
an important distinction between drug-induced xero-
stomia and xerostomia attributed to gland destruction
caused by disease or radiation.

The effects of drug-induced xerostomia are also
reversible. If the patient discontinues the medication or
if their dosage is altered, salivary flow returns to the pre-
vious normal rates.39 Methods to stimulate the salivary
flow will help ease the patient’s symptoms.

Treatment of oral dryness is dependent on the cause. In
the case of medication-induced xerostomia, an evaluation
of the causative drugs and possible dose or medication
changes should be considered. Also, consider the dosing
schedule so that the primary time of dryness is at night,
during sleep, or close to mealtime when the patient will
have more salivary stimulation to overcome the dryness.

Because medication-induced oral dryness is not the
result of a destructive process within the gland, treatment
directed at salivary stimulation will be helpful, including
the use of sugarless chewing gums, sugarless candies,
and flavored drinks that do not contain sugar or caffeine.
Patients must also be advised to drink adequate amounts
of water daily to avoid dehydration and to provide the
major component of saliva, that is, water.

Salivary substitutes serve as a palliative measure. Most
of these products do not stimulate salivary flow but do
provide relief from the discomforts of xerostomia. An
oral gel, such as Oralbalance (Laclede, Gardena, CA,
USA), will help coat and protect the oral tissues, espe-
cially during the night. A gel can also be used daily under
dentures to provide moisture and reduce friction.

Alcohol-free mouthwashes should be recommended
for xerostomic patients to avoid oral tissue irritation. Caf-
feine and alcohol are both known to increase oral dryness
and should be avoided by xerostomic patients. Because
dry oral tissue may be both more sensitive and more
fragile, a toothpaste with mild flavoring agents (avoid a
strong peppermint or cinnamon flavoring) may provide
relief from burning. A children’s toothpaste may contain
less of the flavorings associated with burning.

Most toothpastes contain fluoride (1100ppmF-). For
the patient with severe oral dryness and natural teeth,
an additional at-home fluoride gel (5000pmmF-) or high-
fluoride toothpaste (5000ppmF-) should be prescribed 
to prevent the severe tooth decay seen in these patients.
Proper oral hygiene care is also essential to avoid the
rapid carious breakdown that can occur without the ade-
quate antibacterial protection of saliva.

Sjögren’s Syndrome

Sjögren’s syndrome is an autoimmune disorder charac-
terized by an immune infiltrate of the exocrine glands,
such as the salivary and lacrimal glands, that occurs pri-
marily in middle-aged and older women. Individuals with
the disease complain of both dry mouth and dry eyes. A
diagnosis of Sjögren’s syndrome with only dry eyes and
dry mouth as symptoms is termed primary. If, however,
there is an associated connective tissue disorder with
these symptoms, such as systemic lupus erythematosus or
scleroderma, it is termed secondary Sjögren’s syndrome.40

The inflammatory damage of this disease on salivary
glands is irreversible. Many patients, however, do have
some remaining residual gland function. For this reason,
treatment for these patients should focus both on ways
to stimulate their remaining gland function and on pal-
liative measures to increase their comfort. Treatment
options for stimulation and palliative relief already 
mentioned are also applicable for Sjögren’s syndrome
patients. Five milligrams of oral pilocarpine given four
times daily has shown positive results in increasing 
salivary flow and decreasing xerostomic symptoms in
Sjögren’s syndrome patients.41 Contraindications for this
medication include narrow-angle glaucoma and patients
who suffer from respiratory problems. Because 5% to
10% of Sjögren’s patients will progress to a systemic 
lymphoproliferation that may become malignant,42 it is
important to monitor these patients for any suspicious
changes. At increased risk of rampant caries, these
patients should be seen regularly by a dental professional
and encouraged to practice good daily oral hygiene care.

Bacterial Infection of Salivary Glands

Reduced salivary flow can sometimes lead to a bacterial
infiltrate and subsequent infection within the salivary
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gland and duct. Patients may present with pain within the
gland, swelling of the gland, possible headache and fever,
or a purulent exudate upon milking the salivary gland.
The patient will complain of the pain worsening during
mealtime (Fig. 61.7).

If not in the acute phase, this problem can be diagnosed
using a sialogram. Infection is noted by the classic dilated
duct with segmental strictures within the gland.43 Bacte-
rial infections are seen primarily within the parotid
glands. If the gland is still functional, antibiotics may also
be utilized in treatment. However, often antibiotics may
not reach the duct where the bacteria are residing, and
hydration and salivary stimulation are the only means of
treatment to help flush the duct as much as possible.

Sialolith

Sialoliths are radiopaque stones seen primarily within 
the submandibular glands and are composed mostly of
calcium salts that can form anywhere within the gland.
Symptoms include swelling or pain in the gland. The
swelling is often associated with salivary stimulation
occurring at mealtime and during eating. Sialoliths may
cause glandular blockage, which may require surgical
removal of either the sialolith or the gland itself. Soft
tissue radiographs in the area of glandular blockage may
aid in diagnosing the sialolith.

Salivary Gland Tumors

Tumors can occur in salivary glands as in other parts of
the oral cavity. The percentage of malignant salivary
tumors varies according to the type of salivary gland;
90% of parotid tumors and 50% of submandibular
tumors are benign, whereas only 10% of sublingual
tumors are benign.44,45

As with most oral cancers, pain is usually not present
with salivary gland tumors. Indications of a salivary

tumor include nerve damage and paresthesia, rapid
growth, fixation of the gland, and telangiectatic vessels
over the tumor site.46

Early diagnosis is an important factor in treatment 
outcomes. Most tumors of the salivary glands require
excision of the gland with or without radiation therapy.

Mucocele

A mucocele is a surface swelling of the salivary gland 
due to trauma, a severed duct, or ductal blockage. These
lesions occur primarily in the lower lip but may be seen
wherever minor salivary glands are located, such as the
palate, floor of the mouth, and tongue. They appear as 
a bluish or translucent swelling in the affected area.
Deeper mucoceles may appear as nondescript swellings
of normal color. These lesions may appear when the 
salivary gland is stimulated and not recede until the 
mucinous saliva is absorbed. Because the lesion often is
traumatized before it has receded, causing the patient dis-
comfort, the minor salivary gland is often removed to
prevent further trauma in the area.

Radiation-Induced Xerostomia

If salivary glands are included in the radiation field for
head and neck cancer, the result is most often destru-
ction of much of the salivary gland, leading to radiation-
induced xerostomia. Whole saliva (saliva collected from
the oral cavity, which includes flow from all major and
minor salivary glands) is usually measurably reduced at
2000cGy of radiation.47 Along with all the negative 
sequelae of xerostomia described earlier, the altered oral
environment can lead to rampant caries and loss of teeth.

Loss of glandular function from radiation is irre-
versible. The patient must learn to function with what-
ever salivary flow is remaining after therapy. Current
research includes investigating materials that will block
the radiation in the specific areas of the salivary glands,
leaving some function intact.

Oral pilocarpine has been recommended both during
and following radiation treatment, which includes that 
of the salivary glands. Research found that patients who
received a 5-mg dose of pilocarpine three times per day
had the best outcomes in terms of increased salivary pro-
duction and relief of symptoms with minimal adverse
reactions.48 Another study proposed the use of 5mg pilo-
carpine four times daily during and for a time following
radiation treatment to decrease the damage and flow loss
of salivary glands.49

Disease Processes of the 
Temporomandibular Joint

The temporomandibular joint (TMJ) is a ball-and-socket
joint with a cartilaginous disk between the skull and

Figure 61.7. Exudate caused by a bacterial infection expressed
from the parotid gland duct.



mandible to aid in movement within the joint. Although
complications with the TMJ decrease with increasing 
age, they are still present within the older population.50

Many older adults exhibit sounds described as clicking,
popping, or crepitus on joint manipulation. However,
treatment is usually not initiated unless discomfort or
pain is involved.

Symptoms of temporomandibular disorder (TMD)
include pain in the area of the joint and inability to fully
open the mouth. Symptoms range from vague or non-
specific, such as diffuse pain of the head and neck,
to vertigo, tinnitus, paresthesia, visual, and hearing 
disturbances.51

Loss of occlusal function may predispose a person to
TMD pain. It has been shown that persons with missing
teeth are more likely to have pain and clicking on the side
with the missing teeth.52 Persons wearing dentures are
also susceptible to TMD and should be evaluated if 
symptoms of the disorder are reported by the patient;
however, edentulous patients without prostheses rarely
report temporomandibular joint pain.53

Acute and life-threatening causes of temporomandibu-
lar pain, such as malignancies or infectious processes,
should always be considered in the initial differential
diagnosis. Malignancies in this area are rare. The clinical
signs would be similar to those listed for a parotid gland
tumor. Infections of the TMJ are also rare and include
pain and swelling in the area that has been distinguished
from a parotid swelling, which is much more common as
the result of Sjögren’s syndrome or parotid gland infec-
tion. Due to the threat of intracranial spreading, aggres-
sive treatment is advised for this type of infection.

Both osteoarthritis and rheumatoid arthritis affect the
TMJ. Although osteoarthritis is the most common type
noted in the TMJ, many patients do not exhibit pain or
symptoms with this type of arthritis. Rheumatoid arthri-
tis of the TMJ is seen primarily in younger women 
and usually occurs in conjunction with inflammatory
responses in other joints. Common complaints with 
this type of TMD include stiffness, crepitus, tenderness,
swelling, masticatory pain, hypomobility of the mandible,
and, in severe cases, mandibular fixation.51 One study
linked severe degradation of the TMJ from rheumatoid
arthritis to upper airway obstruction in 70% of the cases
with severe rheumatoid arthritis54; this was hypothesized
to result from an induced micrognathia-causing tongue
retrusion that blocks the airway. During acute exacerba-
tion of rheumatoid arthritis, the patient may benefit from
decreased mandibular movement and a soft diet, along
with pharmacologic therapy for rheumatoid arthritis.

Oral Cancer

Oral cancer refers to lesions of the lips, tongue, pharynx,
and all other hard and soft tissue within the oral cavity.

Oral cancer accounts for 3% of all diagnosed cancers. The
average age of diagnosis of oral cancer is 60 to 63 years.
Men account for the majority of oral cancers, with 20,200
cases estimated in the year 2000, and 10,000 new cases
estimated in women in the same year. Oral cavity and
pharyngeal cancer are among the 10 leading sites for
men, but not for women.55 Although oral cancer has tra-
ditionally been considered a disease of older men, recent
data have shown an increase in oral cancer rates in
women, with the gender ratio of 6 : 1 (male to female) in
1950 changing to 2 :1 (male to female) in 1980.56

Unlike many other cancers, there has been little
improvement in the mortality rate of oral cancer through
the years. Even if mortality is avoided, the morbidity of
this disease and the treatment can be very disfiguring.57

Many patients suffer from decreased self-esteem due to
altered appearance from radical surgery, a decrease in the
ability to speak and masticate, and a severe decrease in
saliva secondary to surgery or radiation therapy or both.

Use of alcohol and of tobacco are the primary risk
factors for oral cancer. Sunlight is a risk factor for lip
cancer. The combination of alcohol and tobacco use has
been shown to have a multiplicative effect on the inci-
dence of oral cancer, accounting for 75% of all oral
cancers in the United States.58

Oral cancer is primarily squamous cell carcinoma. (For
the purpose of this discussion, oral cancer and squamous
cell carcinoma are used synonymously.) The most
common sites in men are the floor of the mouth (under the
tongue) and the retromolar area (just behind the last
molar teeth in the mandible). For women, the most
common area is the gingiva. Other common sites include
the lateral borders of the tongue and the soft palate area.59

Oral cancer can present as a red or white lesion that
does not heal. When performing an oral examination, the
health professional should note anything that appears
unusual. Oral cancer is rarely associated with pain. When
a patient does present with pain or paresthesia associated
with a cancerous lesion, it usually suggests invasive
disease.

Although white lesions, or leukoplakia, are common in
older adults, their cause should always be diagnosed. If
there is no obvious cause for the leukoplakia, such as fric-
tion or trauma, then the lesion should be biopsied if it has
not resolved within 1 to 2 weeks.

Red lesions (erythroplakia), red and white mixed
lesions, and ulcerations without pain should be held as
highly suspicious. Again, if resolution of the lesion is not
noted within 1 to 2 weeks, a biopsy should be performed
to confirm or rule out oral cancer.

Oral Examination

Currently, early detection is the most effective way to
reduce the mortality and morbidity associated with oral

61. Aging and the Oral Cavity 909



910 G. Gibson and L.C. Niessen

cancer. Because the mouth is easily accessible, physicians
and nurses should include a routine oral cancer screen-
ing as part of the physical examination for all older adults.

To efficiently perform an oral examination, a focused
source of light, a tongue blade, and gauze are all that are
required. These instruments are readily available in most
examination rooms. The examiner should always wear
gloves when conducting an oral examination.

As any other part of the physical examination, an oral
examination should proceed in a systematic and consis-
tent manner. Emphasis should be placed on the areas
where oral cancer most often occurs, which are the areas
where saliva would pool. These areas include the floor of
the mouth, lateral borders of the tongue, retromolar area
(area behind the last molar tooth on the bottom arch),
and soft palate. The examiner should first examine the
buccal mucosa for red, white, and ulcerative lesions or
any swellings that cannot be readily explained. From the
buccal mucosa, the examiner should proceed to the hard
and soft palate. The tongue blade should be used to
manipulate the tissue, as well as to hold the tongue to
adequately view the soft palate. The examiner should be
sure to fully visualize the soft palate and oropharynx by
asking the patient to stick out the tongue and say “ah,”
while depressing the tongue with the tongue blade. The
examiner should also view the floor of the mouth, retro-
molar area, and lateral borders of the tongue. The lateral
borders of the tongue can be best seen by asking the
patient to stick out the tongue. The examiner then holds
the tongue with a gauze and moves the tongue from side
to side so that the most posterior lateral borders can be
visualized (Fig. 61.8).

Just as patient self-examination has become an 
important part of other cancer prevention campaigns,
oral cancer prevention may also benefit from teaching

patients the warning signs of oral cancer and how to
examine their mouth during daily oral hygiene care.

Soft Tissue Lesions Common in Older Adults

Soft tissue lesions are common in older adults, most with
identifiable causative factors. The most common lesions
noted in older adults are ulcerations, white or leukopla-
kic areas, and maculopapular lesions (to be discussed
with ill-fitting prostheses).60

Oral Ulcerations

Ulcerations are most often associated with trauma,
and patients usually present with a complaint of pain.
The most common sites for oral ulcerations include the
tongue, lips, buccal mucosa, and gingiva.60 Many ulcera-
tive lesions in older adults are associated with an ill-fitting
or broken prosthesis (denture). Risk factors that make a
patient more susceptible to ulcerations under a prosthe-
sis include diabetes, xerostomia, and a compromised
immune complex. Patients who have received radiation
therapy encompassing either the mandible or maxilla are
at high risk for oral ulcerations that may lead to osteo-
radionecrosis. For this reason, a dentist may choose to
wait up to 1 year after radiation therapy before making
removable prostheses. Fractured teeth may also cause
ulcerations, and patients should be referred to a dentist
for treatment.

As stated earlier, an ulceration that is painless or does
not heal within 1 to 2 weeks should be biopsied to rule
out cancer. Painful lesions will usually cease being painful
in 3 to 4 days and completely heal within 7 to 10 days fol-
lowing removal of the source of irritation. Any treatment
is usually palliative, consisting of an emollient with a
topical anesthetic.

If no source of trauma is noted and the lesion is located
on unattached tissue (tissue not directly attached to
bone), the diagnosis may be recurrent aphthous ulcera-
tions. Patients will give a history of recurrence of these
lesions. The exact etiology is unknown, but stress plays an
important factor in reoccurrence. The lesions are small
and self-limiting, healing in 7 to 10 days. Treatment, if 
necessary, is usually palliative. On rare occasions these
ulcerations may become quite large (major aphthous
ulcerations) and require systemic steroids or surgery for
proper healing.

Lichen planus is a chronic inflammatory muco-
cutaneous disease that has been suggested to be an
autoimmune disorder. It may be initiated by stress, drug
hypersensitivity, bacterial or viral infection, or a genetic
predisposition.61 Biopsy of a lesion is required for defin-
itive diagnosis of the disease. The lesions often appear 
as eroded or ulcerative areas surrounded by white lines
radiating from the ulcerations in a lacelike pattern. These

Figure 61.8. Correct retraction of tongue to assure complete
observation of posterior lateral tongue reveals an oral cancer
lesion.



white lines, called Wickham’s striae, are characteristic of
this disorder (Fig. 61.9).

Lesions are seen primarily in the buccal mucosa,
gingiva, and tongue and less frequently on the lips and
hard and soft palate. Erosive painful lesions are noted
during exacerbations of the disease, often from a source
of local or systemic stress. Secondary Candida infection
may occur during exacerbations.

Treatment during exacerbations is a topical steroid
applied to the lesions after they have been gently dried.
Three topical medications of choice include fluocononide
gel 0.05%, triamcinolon acetonide in gel base 0.1%, and
clobetasol propionate ointment 0.05%. All these should
be applied three times daily and at bedtime. Various
topical antihistamines and topical anesthetics have also
been suggested to help ease the symptoms. If the symp-
toms worsen, or are not responding to topical treatment,
systemic steroids may be used.62 Diagnosis and treatment
of oral candidal infections should be done regularly for
patients suffering with lichen planus.

Leukoplakia

Leukoplakia, a white plaque on the oral tissue, is most
often attributable to chronic friction resulting in a hyper-
keratotic lesion. It is often seen under a denture or on
the lateral borders of the tongue. Again, oral cancer
should be ruled out. If the cause of the lesion is known,
treatment of the lesion consists of removing the source
of trauma or friction. If the lesion is raised and causing
discomfort for the patient, its excision may be necessary.

Burning Mouth

Burning mouth or burning tongue is primarily seen in
middle-aged and older women. The exact etiology is

unknown and may be varied or multifactorial. The
primary symptom, as the name describes, is a burning 
sensation in the oral cavity. It may manifest as a diffuse
burning within the mouth or a localized burning, often
specific to the tongue.

The most common cause of a burning mouth is an 
oral Candida infection. Oral Candida should be ruled out
before considering other causes. Burning mouth has 
also been associated with chronic or severe xerostomia,
vitamin B deficiency, diabetes mellitus, hematologic defi-
ciencies such as iron, nonfunctional oral habits, allergies,
and peri- and postmenopause.63

Treatment is based primarily on proper evaluation 
of etiology. Treatments include antifungal medications,
vitamin or iron supplements, and improved oral hygiene
of both natural and prosthetic dentition. Treatment for
the xerostomia, which is described elsewhere in this
chapter, may help decrease the burning or discomfort. A
dentist should be consulted.

Treatment as simple as smoothing roughened tooth
surfaces or fabricating a splint to protect the tongue from
rubbing on the teeth, may help ease the discomfort. A
patient’s oral hygiene regimen should always be evalu-
ated to look for products to which the patient may be sen-
sitive. Possibilities include products with cinnamon, tartar
control toothpaste, or even strong flavorings. It is some-
times helpful to have the patient switch to a milder 
flavored children’s toothpaste that still contains fluoride.
Some postmenopausal women suffering from burning
mouth and with no other noted etiology have found relief
after implementation of estrogen replacement therapy.64

Oral Lesions Associated with 
Prostheses (Dentures)

For this discussion, prostheses refers to removable den-
tures, either full or partial, made to replace natural teeth
and enhance oral function. A full or complete denture
replaces all the teeth in an arch. A partial denture
replaces some teeth, and the remaining teeth help to
retain the partial denture.

Most oral problems attributed to prostheses are due to
an ill-fitting prosthesis. Natural teeth serve as the main
stabilizing factor in maintaining mandibular and maxil-
lary osseous ridges. When teeth are removed, most
persons lose some alveolar bone when functional stress
is placed on the ridge. This loss of bony support is a
primary factor for an ill-fitting prosthesis. Other factors
that may cause oral lesions include need for adjustment
after placing a new prosthesis and poor oral hygiene
causing a Candida infection.

Ulcerative lesions caused by trauma from ill-fitting
prostheses and their treatment were discussed earlier in
this chapter. (See Ulcerative Lesions.) When a prosthesis
does not fit in the border areas (the edge of the denture),
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Figure 61.9. Lichen planus. White arrow indicates white stria
(Wickham’s stria), which radiate from a red central lesion
(black arrow) in a lacelike pattern on the buccal mucosa.
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fibrous connective tissue can form to protect the area
from chronic trauma. This overgrowth of tissue is termed
epulis fissuratum or chronic fibrous hyperplasia. It
usually appears as an overgrowth of tissue where the
denture fits in the mouth. There may or may not be an
associated ulcer, depending on the duration of the lesion.
The lesion may shrink with removal of the overextended
border of the denture, but it usually does not completely
resolve. Before a new denture is made, this lesion should
be removed to ensure a properly fitting prosthesis.

Papillary hyperplasia is a lesion described as multiple
papillary nodules primarily covering the palate vault. It
is usually erythematous or red in color, painless, and not
associated with dysplasia. It is a reactive lesion caused by
an ill-fitting prosthesis and is sometimes linked to can-
didiasis. Treatment includes having the patient remove
the prosthesis for at least 6h each day or night, proper
hygiene of the prosthesis and underlying soft tissue, and
treatment of candidiasis, if present. The patient should be
counseled on the need for a new prosthesis.

Oral Manifestations of Systemic Disease

In addition to the previously described primary oral 
diseases, many systemic disease can present oral 
manifestations.

Arthritis

Arthritis is currently the most prevalent chronic condi-
tion in older adults in the United States. Arthritis can
have temporomandibular manifestations, as described
earlier in this chapter. A more common oral problem 
is decreased oral hygiene abilities. Patients with hands
deformed from rheumatoid arthritis may be unable to
grip or maneuver a toothbrush or floss. For patients with
such problems, devices are available to assist with brush-
ing and flossing. Referrals or consultations with dental
professionals will assist physicians and nurses in pre-
venting the patient’s arthritis from causing additional
oral disease.

Stroke

Stroke is the third leading cause of death in the United
States.4 Paralysis of extremities and speech impairments,
two of the residual effects of strokes, are among the most
common chronic impairments of the older adult popula-
tion. Both dentate and edentulous persons are at risk for
oral sequela of stroke. These risks include swallowing dis-
orders, a decrease in oral motor function, decreased oral
hygiene abilities, oral numbness or sensitivity, an alter-
ation in the ability to wear a prosthesis, and altered bite
or occlusion.

Decreased swallowing ability can lead to aspiration
and the possibility of an aspiration-type pneumonia.

Eighty-five percent of patients surviving a stroke have
been found to have swallowing abnormalities of either
the oral or pharyngeal stage.65 Dental professionals
should be advised of a patient’s swallowing disorder to
avoid the risk of aspiration of fluids during dental 
treatment.

The residual hemiparesis associated with a stroke 
can result in decreased oral hygiene abilities. The guiding
principle in dentistry is if a patient can be taught to 
feed themselves then the patient can be retaught oral
hygiene skills. A patient may need some assistance from
a caregiver during the rehabilitation period. The patient
should be evaluated for competence in providing oral
hygiene and be referred to a dental professional, if 
necessary.

Poststroke patients will sometimes present with very
poor oral hygiene or food packing on the affected side.
Although patients may report brushing or caring for their
mouth, they seem unaware of this food buildup. Loss of
sensation on the affected side may account for this con-
dition (Fig. 61.10). Oral hygiene should be monitored
after a stroke and the patient informed if this problem is
noted. The patient or a caregiver may need to visually
check this area after the patient brushes or eats to ensure
that the food has been removed. Because poststroke
patients may also have increased pain sensitivity or
numbness in the oral cavity, it is important to have peri-
odic oral examinations to rule out infections or oral
lesions.

Current recommendations suggest delaying elective
dental treatment for 6 months poststroke. The time varies
according to an individual’s rehabilitation progress. It is
optimal for the patient to have regained the maximum
amount of oral motor function before denture fabrication
to achieve a properly fitting prosthesis.

Figure 61.10. Denture with one-half covered with food debris
on the affected side in a poststroke patient.



Often after a stroke, an edentulous patient with full
removable prostheses will complain that the prosthesis
no longer fits. The patient may have lost weight during an
extended hospital stay, causing a decrease in the adipose
pads of the maxilla, leading to a loose maxillary prosthe-
sis. More often, however, the muscles that once accom-
modated a slightly ill fitting prosthesis before the stroke
are no longer compensating for the poor fit after the
stroke. The treatment in either case requires the dentist
to temporarily reline the denture by adding a soft mate-
rial to the tissue side of the denture until the patient is
able to undergo more definitive treatment.

Good oral care should be maintained as well for
patients who are nonresponsive or using parenteral nutri-
tion. Because many are at high risk for aspiration of
secretions, the oral flora should be reduced as much as
possible. If a patient is unable to brush their teeth, the
caregiver may swab an antimicrobial in the oral cavity
daily to reduce the aspiration risk.

Another oral problem occurring in patients with diffi-
culty swallowing and who are mouth breathers is drying
oral tissues and secretions (Fig. 61.11). Dried oral secre-
tions should be removed at least two times per day with
a wet gauze. After the secretions are removed, the care-
giver may swab the tissues with a small amount of a lubri-
cating gel or a water-soluble lubricant.

Dementia

Oral health should not decline simultaneously with 
cognitive function.66 Unfortunately, a large percentage of
patients suffering with dementia also suffer from various
oral diseases. Because of the increasing cognitive decline
expected as the disease progresses, physicians and nurses
must assist caregivers in reminding them to provide daily
oral care as part of their 36-h day. This plan may begin

with a referral to the dentist to obtain needed dental care
early in the course of the disease. The caregiver can
provide daily reminders to the patient to perform daily
oral hygiene. During the latter stages of the disease, the
caregiver must provide total oral care for the patient.

Food packing in the buccal pouches of the maxilla
often occurs in dementia patients, causing an increase in
caries and an increase in the susceptibility to oral infec-
tions. Research suggests that dementia patients may have
an increased craving for sweets, also increasing their risk
for dental caries.67 The increase in caries risk, coupled
with decreased oral hygiene abilities, suggests the need
for an aggressive preventive dental plan.66 This plan can
include daily oral hygiene care and use of a prescribed
at-home fluoride gel or high-fluoride toothpaste and
chlorhexidine mouth rinse.

Many patients with later stages of dementia may not
communicate pain effectively to caregivers and subtle
signs must be investigated. For all these reasons,
scheduled oral exams should be performed for these
patients, at a minimum of once per year.

Because of the progressive nature of this disease, early
intervention and planning are key to maintaining oral
health. Dental treatment in the early stages should be
aggressive, knowing that treatment may not be possible
in the later stages. If removable prostheses are made, two
sets may be fabricated in case of loss in later stages of the
disease. Prostheses should be labeled with the patient’s
name in case the patient misplaces the dentures. In the
later stages of dementia, it may be necessary to remove
the prosthesis if the patient no longer tolerates it. A
removable partial denture may become a danger to the
oral cavity if the patient can no longer place it in their
mouth properly as it may puncture the lip or other soft
tissue with the metal projections or clasps. Some patients,
however, feel comfortable wearing their prosthesis until
very late in the disease; this should always be evaluated
on an individual basis. Often it is difficult for family
members to see the patient without the prosthesis.

Nutritional Deficiencies and Oral Health

Nutritional deficiencies can cause oral symptoms, and
poor oral health can lead to decreased nutritional
intake.16 For example, malnutrition and zinc deficiency
may result in increasing susceptibility to periodontal
disease. Poor food choices, such as softer foods that may
be easier to chew with compromised dentition, may also
be more cariogenic.

Changes in the tongue, such as reddening, balding, and
burning are associated with deficiencies in B12 and iron.
Mucosal pallor may be due to anemia. Hyperkeratosis of
soft tissue may be seen with a deficiency of vitamin A,
and gingival inflammation, such as acute gingivitis, may
be associated with vitamin C deficiency.
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Figure 61.11. Dried oral secretions in the palate (roof of the
mouth) of a patient who breathes through his mouth and is fed
parenterally.
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Systemic Sequelae Requiring 
Antibiotic Prophylaxis

The American Heart Association (AHA) periodically
reviews and publishes standardized guidelines for anti-
biotic prophylaxis for the prevention of bacterial endo-
carditis.68 These guidelines speak specifically about 
dental procedures and prophylaxis needs. Table 61.3 lists
specifics of the latest recommendations.

Although a 91% efficacy has been shown for endo-
carditis prophylaxis in patients with prosthetic heart
valves,69 the AHA guidelines are not always followed.
Researchers from one study found that only 22% of the
cases identified as needing antibiotic premedication
before invasive procedures were premedicated according
to the guidelines.70 This issue is still somewhat contro-
versial. Strom et al., in 1998, through a population-based,
case-control study, concluded that even with 100% effec-
tiveness of antibiotic prophylaxis preceding invasive
dental care, few cases of infective endocarditis would be
prevented.71 However, at this time the standard of care is
still the AHA recommendations (see Table 61.3).

Of even greater controversy is the issue of antibiotic
premedication before dental care for patients with pros-
thetic joints. The evidence that links dental procedures
with the failure of prosthetic joints is highly debatable.
Most infections around a joint prosthesis are staphylo-
coccal organisms, yet most transient bacteremias second-
ary to dental manipulation are streptococcal in nature.
Even the choice of antibiotic is questioned, because
although a penicillin would be the choice for a dentally

induced bacteremia, a first-generation cephalosporin is
the choice of most physicians.

In 1997 the American Dental Association and the
American Academy of Orthopedic Surgeons produced
an advisory statement that was published in the Journal
of the American Dental Association.72 Both organizations
recognized the fact that not all patients with a prosthetic
joint share the same high risk for failure. The joint state-
ment recognized that patients with such systemic com-
plications as immunosuppression, poorly controlled
diabetes, history of previous joint failure, malnourish-
ment, hemophilia, and a joint placed as recently as 2 years
earlier all increase the possibility of joint failure. Their
recommendation for a drug regimen is the same as the
AHA guidelines for premedication for bacterial endo-
carditis because of the nature of the bacteremias most
often seen from a dental procedure.

Oral Problems Resulting from 
Medical Treatment

Oral Adverse Drug Reactions

With the increase in the number of older adults with
chronic diseases in the United States, medication use by
older adults will continue to increase. As a result, adverse
drug reactions or oral complications of medication use
may also increase. An assessment of the top 22 medica-
tions in the United States shows that 79% have oral
adverse drug reactions listed. The three most common

Table 61.3. Antibiotic prophylaxis (AP) for prevention of infective endocarditis (IE): conditions and regimens.

AP recommended AP not recommended

Cardiac conditions • Prosthetic cardiac valves • Isolated secundum atrial septal defect
• Previous IE • Surgical repair of atrial septal or ventricular septal
• Most congenital cardiac malformations defects or patent ductal arteriosus
• Surgically constructed systemic pulmonary shunts • Previous coronary artery bypass graft surgery

and conduits • Mitral valve prolapse without valvular regurgitation
• Acquired valvular dysfunction (ex. rheumatic heart dx) • Physiologic, functional or innocent murmurs
• Hypertrophic cardiomyopathy • Previous Kawasaki dx without valvular dysfunction
• Mitral valve prolapse with valve; regurgitation or • Previous rheumatic heart dx without valvular 

thickened leaflets dysfunction
• Cardiac pacemaker and defibrillators

Dental procedures • Tooth extraction • Fillings not near the gingival
• Periodontal procedures
• Dental implant placement • All other local anesthesia injections
• Root canal • Suture removal
• Intraligamentary local anesthetic injections • Prosthesis fabrication steps
• Dental prophylaxis • Fluoride treatment

• Taking radiographs

Recommended oral regimens: Amoxicillin, adult dose 2.0g 1h before dental procedure; for patients allergic to penicillin, clindamycin, adult dose
600mg 1h before dental procedure; cephalixin, adult dose 2.0g 1h before dental procedure; azithromycin or clarithromycin, adult dose 500mg 
1h before dental procedure.
Source: Adapted from Dajani AS, Taubert KA, Wilson W, et al. Prevention of bacterial endocarditis. Recommendations by the American Heart
Association. JAMA. 1997;277:1794–1801, with permission.68



oral side effects are xerostomia, taste alteration, and
stomatitis.73

Tardive dyskinesia, an oral movement disorder, results
from neuroleptics, lithium, antipsychotics, and antiparkin-
son agents. Tardive dyskinesia, unlike most oral adverse
drug reactions, is usually irreversible. Gingival over-
growth can result from the use of calcium channel block-
ers, phenytoin, and cyclosporins. For these patients, good
oral hygiene is imperative to reduce the risk of severe
periodontal disease and caries.

Patients on anticoagulation therapy may be at risk for
excessive bleeding during surgical dental procedures. If
the patient’s international normalized ratio (INR) is
below 3.0 and the surgery is limited to a single tooth
extraction or deep scaling or cleaning of only one-quarter
or one-half of the mouth, the treatment is most likely fea-
sible without alteration of the anticoagulation therapy. If
however, the oral surgery consists of more than one tooth
extraction, periodontal surgery, or implant surgery or the
patient has further risk factors for excessive bleeding,
cessation of the anticoagulation therapy for at least 3 days
may be required. If the patient is unstable and stopping
anticoagulation is not feasible, consideration should be
given to hospitalizing the patient to switch therapy to
heparin, which has a shorter half-life and can be stopped
for the minimal amount of time during the dental proce-
dure and immediately postoperatively. Over-the-counter
medications, such as aspirin and nonsteroidal anti-
inflammatories, can also cause an increased bleeding time
that can pose problems during dental treatment.

The systemic effects of chemotherapy for malignant
lesions include oral manifestations due to the myelosup-
pressive and cytotoxic effects, which include mucositis,
or inflamed and tender oral tissues, primarily resulting
from the high mitotic rate of the oral epithelium and its
sensitivity to the chemotherapy. Oral infections, including
fungal infections, and bleeding are increased because of
bone marrow suppression and overall immunosuppres-
sion. Fifty percent of patients undergoing chemotherapy
for leukemia experience oral complications, and the per-
centage for patients undergoing chemotherapy for lym-
phomas and carcinomas is 33% and 12%, respectively.74,75

Good oral health before the chemotherapy begins 
will help prevent many oral infections. If dental treat-
ment is required during chemotherapy, it is essential to
treat either immediately before or after an episode of
chemotherapy, when the immunosuppression effect is at
its lowest.

Research has shown that placing patients on a 0.12%
chlorhexidine gluconate rinse during chemotherapy can
both reduce the severity of the mucositis and help resolve
the mucositis more rapidly.76 Palliative treatment for
stomatitis include rinses such as 1/2 t salt, 1/2 t soda, and
1 quart of water; a 50 :50 mixture of diphenhydramine
and kaolin-pectate; and for existing ulcerative lesions,

sucralfate suspension. If oral hemorrhagic oozing occurs
easily, the patient may be required to use a very soft
toothbrush or to swab the teeth with chlorhexidine to
avoid bleeding from brushing but still remove oral 
bacteria.

Oral adverse effects from head and neck radiation
include osteoradionecrosis of osseous tissue, xerostomia,
rampant caries, mucositis, trismus, altered taste, and an
increased susceptibility to oral infections. Osteora-
dionecrosis, the sloughing of injured or dying bone, can
affect large areas of the jaw due to suppressed osteoblas-
tic activity and a decrease in the bony vascularity caused
by hyalinization of the vessels and endarteritis. The
mandible is the most susceptible oral osseous structure
because of its density. Risks for osteoradionecrosis
include extractions, trauma, or even ulcerations from
wearing a prosthesis. Signs and symptoms include pain,
exposure sloughing, and suppuration of the osseous
tissue.

Before initiating radiation therapy to the head and
neck, a thorough dental evaluation is essential. All
sources of oral infection should be treated aggressively.
Xerostomia and mucositis may be treated as listed in
other sections of this chapter, although the therapeutic
benefit of 0.12% chlorhexidine to prevent mucositis from
radiation therapy has been questioned.76 Patients who
have had teeth removed before head and neck radiation
therapy are usually required to wait 1 year after therapy
to help decrease the risk of severe bone destruction due
to osteoradionecrosis from ulcerations that often occur
while wearing a new prosthesis. Good oral hygiene must
be a lifetime commitment for the postradiation patient
with remaining teeth to avoid the rampant tooth decay
and risk of osteoradionecrosis that will always be present.

With the addition of the baby boomer seniors, who are
retaining their natural teeth longer, there will most likely
come an increase in the prevalence of oral disease and
infection seen in geriatric patients. It is imperative that
all health care providers understand the symbiotic nature
of good oral health and good systemic health. The good
news is that, unlike many of the chronic conditions faced
in later years, oral disease is preventable and in most
cases curable.
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62
Dietary Supplements for Geriatric Patients
Cynthia X. Pan and Charles Mobbs

(14%) were the most frequently cited therapies. Respon-
dents also expressed considerable interest in receiving
third-party coverage for CAM. Although 80% reported
that they had received substantial benefit from their use
of CAM, the majority (58%) did not discuss the use of
these therapies with their medical doctor.13

The widespread use of nutritional supplements in
elderly patients was corroborated by a study of one of the
authors (Pan), who conducted a multisite survey of 503
patients aged 65 and older.14 This survey included a
diverse population whose mean age was 77 years; 50%
were white, 34% African-American, and 13% Hispanic-
American. Approximately 57% of respondents used
some form of complementary therapy within 12 months
of being surveyed, of which 35% consisted of dietary sup-
plements and another 35% was herbal supplements. The
most common herbal supplements used were garlic,
gingko, fish oils, ginger, and ginseng, and the most
common vitamin supplements used were vitamin E,
vitamin C, the B vitamins, and carotenes/vitamin A.
Physicians increasingly may be called upon by patients to
advise them about the use of nutritional supplements.
Physicians also need to be aware of potentially hazardous
interactions between supplements and drugs and when
appropriate should ask patients specifically about the use
of such supplements. Nevertheless, despite the wide-
spread use of herbal treatments, a recent survey indicated
that only about half of responding physicians reported
discussing complementary, including herbal, therapies
with their patients.15 Another study compared results of
a convenience sample survey of older adults with docu-
mentation in medical charts.16 Authors measured the 
proportion of CAM supplements and herbs (CAMsh)
reported by patients also documented in patients’ charts:
only 35% of all self-reported supplements were docu-
mented in the charts. Of 182 patients, 46% reported
taking CAM with anticoagulant properties: of these, 52%
took a prescribed anticoagulant (per chart). This lack 
of knowledge of patient use of herbal and dietary sup-

Information about the safety and efficacy of nutritional
supplements is increasingly important to the geriatrician
because these supplements are widely used by elderly
patients, often without the knowledge of their physicians,
yet the use of such supplements can have deleterious
effects, including interference with prescribed drugs.
Recent studies indicate that adults are increasingly using
nutritional supplements such as herbal therapy1 and
other forms of complementary/alternative medicine
(CAM) in the United States.2–4 Several epidemiologic
studies spanning different nations suggest that older indi-
viduals of both sexes use such therapies.2,5–7 In a study of
more than 1000 patients who complained of “arthritis,”
one-third had received treatment from a nonorthodox
medical practitioner.8 Risberg et al. noted that 20% of a
population of hospitalized cancer patients used alterna-
tive medicine.9 A 1995 study of 101 primary caregivers of
dementia patients found that 55% of caregivers attend-
ing support groups had tried at least one type of alterna-
tive therapy in an attempt to improve the memory of the
demented individual for whom they were caring.10 A
Canadian telephone survey of 115 caregivers and patients
(with dementia) found that 9.6% of the patients were
using complementary medicine as a treatment to help
with their memory or thinking problems.11

More recent data reveal CAM use patterns in older
adults. In a cross-sectional survey examining patterns of
complementary therapy use in urban multiethnic popu-
lations, 421 older participants were interviewed at two
sites: an academic geriatrics primary care practice and a
veterans medical clinic.12 Fifty-eight percent (58%) of all
subjects surveyed used some form of CAM, almost 75%
at the academic practice alone. In a national survey of
Californians enrolled in a Medicare risk product that
offers coverage for acupuncture and chiropractic care,
surveys were sent to 1597 members and responses
received from 728 (51% response rate). Forty-one
percent of seniors reported use of CAM. Herbs (24%),
chiropractic (20%), massage (15%), and acupuncture
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plements can have potentially serious and lethal 
consequences.

Garlic (Allium sativum)

Garlic (Allium sativum) is a common folk remedy for
many conditions, as well as a ubiquitous component in
food preparation. One index of popular interest of sup-
plements is a simple search on the Internet of the sup-
plement combined with various health concerns such 
as “health,” “cholesterol,” “cancer,” “memory,” and
“fatigue” (Table 62.1). Of the supplements we searched,
garlic was one of the most popular, particularly in con-
nection with cholesterol.

Although garlic has been reported to improve certain
cardiovascular risk factors, especially cholesterol, there 
is currently no evidence that these effects translate 
into reduction of morbidity or mortality. A recent meta-
analysis concluded that garlic preparations may reduce
plasma cholesterol, a finding not seen in some small well-
designed studies. Therefore, the cholesterol-lowering
effect of garlic is likely to be weak and requires a highly
powered study to demonstrate a significantly positive
effect.17 Conversely, another report indicated that
although the trial failed to demonstrate an effect of garlic
powder on plasma cholesterol levels,18 meta-analysis of
previous data supported that garlic probably can have a
beneficial effect. Another well-designed double-blind
placebo study did find a significant effect of a garlic prepa-
ration on reducing total serum cholesterol as well as low-
density lipoprotein and blood pressure.19 Similarly, an
uncontrolled study indicated that daily consumption of a
fresh garlic clove for 16 weeks reduced serum cholesterol

by 20%, but also reduced serum thromboxane a remark-
able 80%.20

Earlier meta-analyses had reported that garlic reduced
cholesterol by about 12%21 or 9%.22 However, observing
effects on potential risk factors may not predict clinical
outcomes [such as coronary artery disease (CAD),
myocardial infarction (MI), and mortality]. For example,
a meta-analysis in the Cochrane review series has 
concluded that the use of garlic has no significant effect 
on at least one cardiovascular outcome, peripheral 
occlusive arterial disease.23 In terms of garlic for cancer,
a recent meta-analysis of epidemiologic evidence con-
cluded that the evidence supports that high intake of both
raw and cooked garlic may protect against stomach and
colorectal cancer.24 However, there have been no clinical
trials to study this conclusion. All these data should be
framed in the context of a 1998 ruling25 that the U.S. Food
and Drug Administration (FDA) issued prohibiting the
use on foods of a claim relating to the relationship
between garlic, decreased serum cholesterol, and the risk
in adults of cardiovascular disease.

The use of garlic provides a good example of the issues
faced by practitioners on the subject of nutritional sup-
plements. First, garlic represents the most commonly
used nutritional supplement, probably because it is a
common component of cooking. For this reason, garlic is
perceived as safer than most herbal nutritional supple-
ments. Second, there is a literature substantiating that 
the use of garlic as a nutritional supplement (specifically
entailing the consumption of fresh garlic or garlic powder
at levels far exceeding levels normally consumed in food)
produces clinically desirable effects, especially on plasma
cholesterol, although similar controlled trials on cancer
prevention have not yet been undertaken. Thus, when a
patient asks about the advisability of consuming garlic,
the answer is not clear-cut. In general, relatively high-
level consumption of garlic is unlikely to cause harm and
may marginally reduce plasma cholesterol. In patients
with clinically significant hypercholesterolemia, numer-
ous treatments, including weight loss and pharmacologic
intervention with statins, are far more likely to produce
clinically significant effects. The main concern of the cli-
nician is that the use of garlic as a nutritional supplement
may produce a false sense of security in some patients
and undermine their compliance with clinically more effi-
cacious treatments. Clinicians also need to advise patients
about garlic halitosis, expense issues, and potential
drug–herb interactions, such as with warfarin.26

Ginkgo biloba

Extracts from the leaves of the ginkgo biloba tree have
been used in traditional Chinese medicine to treat a 
variety of ailments associated with “cerebral insuffi-

Table 62.1. Internet (Google) searches: January 2001.

Health Cholesterol Cancer Memory Fatigue

Garlic 181,000 91,000 60,800 45,000 28,200
Gingko biloba 12,600 2,900 4,600 3,000 2,490
Fish oils 99,100 17,000 29,000 7,000 10,000
Ginseng 102,000 32,000 39,700 33,000 35,000
Zingiber 5,000 2,000 2,000 1,500 1,400

(ginger)
Vitamins 500,000 157,000 212,000 88,000 89,000
Wine 800,000 60,000 189,000 283,000 33,000
St. John’s 67,800 22,000a 39,700 33,000 35,000

wort
Glucosamine 70,400
Chondroitin 34,000
DHEA 59,400 22,000 24,700 12,200 28,700

(dehydroepi-
androsterone)

a Many discussed how St. John’s wort can interfere with cholesterol-
lowering drugs.



ciency.” In comparison with most of the other sup-
plements reviewed here, which average around 100,000
hits when searched with the word “health,”ginkgo appears
to be of much less popular interest, at least as reflected 
in Web pages. Ginkgo use does hold a special place in 
geriatric medicine, however, because of its positive 
effects in treating cognitive impairment associated with
dementia.

For more than a decade the effectiveness of ginkgo
extracts to improve cognitive function in dementia 
has been extensively studied, and such extracts have 
even been approved for the treatment of dementia in
Germany.27 A meta-analysis of these studies concluded
that ginkgo extracts do improve cognitive symptoms in
dementia, although the effects are modest.28 Consistent
with that analysis, a later study also concluded that
ginkgo in the form of the EGB761 extract produces
effects in patients with Alzheimer’s disease, as measured
by the Alzheimer’s Disease Assessment Scale–Cognitive
subscale (ADAS-Cog) scale, that are comparable to
those produced by cholinesterase inhibitors includ-
ing tacrine;29 furthermore, EGB761 use resulted in a
lower dropout rate than tacrine.29 A recent large trial
reached a similar conclusion.30 This trial was a double-
blind, placebo-controlled, parallel group, and multi-
center study on mildly to severely demented patients 
with either Alzheimer’s disease or vascular dementia.
The patients’ mean age was 69 years, and their Mini-
Mental Status score ranged from 9 to 26. The extract
EGB761 was used at 120mg/day in three divided 
doses and given for 26 weeks. The extract stabilized 
and modestly improved patients’ cognitive performance
and social functioning. The findings were documented
objectively by ADAS-Cog and noticed by caregivers.
The study’s conclusions are valid mostly for Alzheimer’s
disease patients with mild to moderate cognitive impair-
ment. However, another study found no effect of treat-
ment with higher doses of the same extract given for 12
weeks.31 Thus, one may need to take ginkgo for a long
period of time (e.g., 26 weeks) to observe an effect.
In terms of ginkgo extracts for fatigue, no random-
ized, placebo-controlled double-blind trials exist to 
date.

In conclusion, the EGB761 preparation of ginkgo 
produces real but modest improvements in cognitive
function in individuals with mild moderate cognitive
impairment, probably comparable to that produced 
by tacrine or other cholinesterase inhibitors. Ginkgo
extracts may be better tolerated by some patients than
cholinesterase inhibitors, so in those patients it may be
the treatment of choice. It is essential to emphasize,
however, that no current treatment, including Aricept
and other prescription drugs, produces more than a slight
delay in the deterioration of cognitive function in
Alzheimer’s disease or other dementias.

Fish Oils (3-Omega Fatty Acids)

Interest in fish oils, especially omega-3 fatty acids (includ-
ing eicosapentaenoic acid and docosahexaenoic acid),
was stimulated by epidemiologic findings that indigenous
Inuit people in Greenland were often obese but suffered
lower than expected levels of cardiovascular complica-
tions, apparently due to a diet consisting mainly of fish.32,33

The highest ranked of our Internet searches reviewed
published data reporting beneficial effects of omega-3
fatty acids on a rather large variety of clinical condi-
tions, especially related to cardiovascular function and 
cancer. It is interesting that although the Web pages
exhibit greater popular interest in the use of fish oils to
prevent or reduce cancer, there are far more scientific
data to support a role in cardiovascular disease risk
reduction.

Recent meta-analyses of controlled clinical trials
confirm that use of omega-3 fatty acids up to 3g/day for
3 to 24 weeks produced clinically significant reductions in
blood pressure.34,35 Similarly, a recent meta-analysis con-
cluded that consumption of omega-3 fatty acids, espe-
cially eicosapentaenoic acid and docosahexaenoic acid,
produced clinically significant reduction of triglycerides
in diabetic patients.36,37 Despite these data, the position of
the FDA, as of 1998, was typically cautious, and prohib-
ited a claim by commercial vendors that consumption of
omega-3 fatty acids would produce cardiovascular bene-
fits.38 Nevertheless, while the literature supports that con-
sumption of omega-3 fatty acids up to 3g/day leads to
reduction of some risk factors for cardiovascular disease,
there has not yet been definitive proof that reduction in
these risk factors will lead to reduction in actual cardio-
vascular events.

Ginseng (from Root of Panax ginseng)

Ginseng is one of the most popular herbal and nutritional
supplements and is a major mainstay of the traditional
Chinese medicine pharmacopeia. In contrast to the sub-
stantial data supporting statistically significant, if modest,
effects of other nutritional supplements including garlic,
ginkgo, and St. John’s wort, there is relatively little objec-
tive evidence that ginseng produces significant clinical
effects. For example, an extensive systematic review39

searched the computerized literature for double-blind,
randomized, placebo-controlled trials of ginseng root
extract for any indication. Sixteen trials met the inclusion
criteria and were reviewed. These trials looked at physi-
cal performance, psychomotor performance and cogni-
tive function, immunomodulation, diabetes mellitus, and
herpes simplex type 2 infections. The authors concluded
that efficacy of ginseng was not firmly established for any
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of those indications. There are several reports in the lit-
erature, however, that ginseng may produce subjective
improvements that many patients may consider valuable.
For example, in a randomized, double-blind placebo-
controlled study of symptomatic perimenopausal
women,40 ginseng was found to produce significant
improvements in self-rated assessments of depression,
well-being, and health. Similarly, a randomized, double-
blind study assessed effects of a ginseng plus vitamin
preparation on responses to a quality of life question-
naire in 625 patients, compared to a vitamin regimen.41

The ginseng preparation did not produce a significant
improvement in every item assessed, whereas the vitamin
preparation was reported not to produce an improve-
ment in any item. Although subjective outcomes are 
difficult to measure and more subject to bias, they are
patient centered and should not be dismissed. Also,
ginseng may have pharmacologic activity for which we
have not yet found the appropriate objective measures.

Ginger (Zingiber officinale)

The main interest in ginger appears to be its effects on
nausea: a search on “zingiber” and “nausea” produced
2900 hits. Indeed, this indication of ginger is the only one
for which clinical trials exist. A recent meta-analysis of
randomized clinical trials concluded that the six trials that
met the criterion of the analysis suggested that ginger
reduces nausea more than placebo and may in fact be as
effective as metoclopramide for postoperative nausea.42

As with garlic, the use of ginger may be effective, and is
probably not as likely to produce iatrogenic effects as
some pharmaceuticals.

Vitamins

There is tremendous interest in vitamin supplements,
which are widely used. A search on the Internet (Google)
on “vitamin” and “health” in January 2001 resulted in
almost 500,000 hits. There is however surprisingly little
support for a clinically significant effect of vitamin sup-
plementation, at least in well-nourished Western popula-
tions. Two recent meta-analyses concluded that although
epidemiologic evidence clearly suggests that higher
intake of antioxidant vitamins C and E are protective
against cardiovascular disease, controlled clinical trials,
examining high doses up to 400IU per day, have not con-
vincingly demonstrated this effect.43–45 While current
studies are continuing to assess this question in more
detail, it is instructive that vitamin supplementation is far
more common than other supplements described in the
review, but there is actually less evidence supporting the

value of their use than there is for most of the other sup-
plements. However, they are also not likely to be harmful.

Wine

The observation that incidence of coronary heart disease
is relatively low in France, despite high levels of dietary
fat, led to the hypothesis that the relatively high levels of
wine consumed in France may produce a protective effect
against heart disease.46–48 Like garlic, drinking wine is a
common component of dining habits in many societies,
and there is intense popular interest in the health conse-
quences of drinking wine. A search on the Internet
(Google) on “wine” and “health” in January 2001 resulted
in almost 800,000 hits, “wine” and “cholesterol” gen-
erated about 60,000 hits, “wine” and “cancer” gener-
ated about 189,000 hits, “wine” and “memory” generated
about 283,000 hits, and “wine” and “fatigue” gener-
ated about 33,000 hits.

Extensive epidemiologic data have demonstrated a J-
shaped relationship between consumption of alcohol,
especially red wine, and reduction of mortality resulting
from cardiovascular disease.49–52 However, such data do
not address the effects of alcohol consumption specifi-
cally in the elderly. Furthermore, clinical trials to assess
the effects of alcohol consumption on any health param-
eter have not actually been undertaken, and as with vita-
mins, it remains possible that the epidemiologic data may
be misleading. It is plausible that consumption of wine
reduces the development of cardiovascular impairments
but does not reverse them. For both pharmacokinetic and
pharmacodynamic reasons, older adults have a greater
response to the same amount of wine they were able to
tolerate when younger. Considering the increased risk of
falls and other potential major injuries that might be
exacerbated by alcohol in the elderly, it may be that the
optimal use of alcohol is to consume it during the middle-
age years and abstain during older adulthood. Currently,
these precise relationships remain unclear. Therefore, the
current thinking is that if moderate drinking of wine has
been part of the normal lifestyle of an elderly individual,
there is no reason to recommend a marked change in
habit, but the evidence also does not support a recom-
mendation to begin consumption of wine in elderly indi-
viduals who would otherwise abstain.

St. John’s Wort (Hypericum
perforatum): Potential for 
Lethal Drug Interactions

There is much evidence supporting extracts of St. John’s
wort, or Hypericum perforatum, as an effective treat-
ment for depression. A search on the Internet (Google)



on “St. John’s wort” and “health” in January 2001 re-
sulted in about 67,800 hits, while “St. John’s wort” and
“cholesterol” generated about 22,000 hits (many of 
which discussed how St. John’s wort can interfere with
cholesterol-lowering drugs). Recent studies have demon-
strated an unexpected danger in the use of these  extracts,
however, especially in elderly patients who are more
likely to be under treatment with several medications
simultaneously.

Hypericum extracts are now commonly used by patients
to treat depressive symptoms, often without consultation
with medical professionals;53 a high percentage of such
patients report positive effects of the treatment, although
some patients cease using the extracts because of side
effects, including symptoms of serotonin syndrome.53

Several meta-studies have concluded that hypericum
extracts are more effective than placebo to reduce depres-
sive symptoms54–56 and may be as effective as prescription
pharmacologic treatments of depression57 although a
recent large study failed to show a benefit.57a Hypericum
extracts have been reported to be as effective as im-
ipramine in reducing depressive symptoms, with fewer
iatrogenic effects than imipramine.58 Similarly, hypericum
extracts were reported to be as effective as sertraline59 and
fluoxetine60,61 in reducing symptoms of mild depression.
Hypericum extracts were also found to reduce obsessive-
compulsive symptoms.62 At least one report specifically
suggests that hypericum extracts may be a particularly
useful treatment for even severe depression in the elderly,
because these extracts are both efficacious and may be
better tolerated than tricyclic antidepressants.63

Hypericum extracts appear to exert their antidepres-
sant activity by enhancing serotonin tone, as is the case
with many antidepressants, but the mechanism by which
this occurs may be different from the mechanisms
engaged by classic serotonin uptake inhibitors,64 includ-
ing an effect to stimulate dopamine release,65 inhibit 
norepinephrine synthesis,66 and reduce reuptake of 
glutamate and GABA.67 Interestingly, some compounds
extracted from hypericum may interact directly with
receptors for corticotropin-releasing factor,68 a system
known to influence anxiety. As is typically the case with
herbal extracts, the specific chemical constituents that
mediate the antidepressant effects of hypericum extracts
remain to be determined. In the case of hypericum
extract, the main candidates are hypericin and hypa-
phorine, but the role of these and other constituents 
are unclear.69

As with any drug, hypericum extracts can have iatro-
genic effects, including inducing reversible mania in some
patients.70,71 On the whole, such iatrogenic effects are
thought to be less problematic for hypericum extracts
than for prescription drugs. Several recent reports have
indicated that hypericum extracts can dramatically
reduce the bioavailability of cyclosporin A in liver trans-

plant patients, leading to almost fatal rejection of the
transplanted liver.72 After cessation of ingestion of hyper-
icum, cyclosporin A levels returned to normal, as did liver
function.72 Similar observations were made in patients
with kidney transplantations73,74 and with heart trans-
plantations.75 Part of the mechanism by which hypericum
extracts reduce drug bioavailability is through the acti-
vation of the pregnane X orphan steroid receptor,76,77

which in turn activates the hepatocyte cytochrome P-450
A34 (CYPA34) enzyme that is involved in the oxidative
inactivation of more than 50% of all drugs.77,78 Because
activation of CYPA34 may enhance inactivation of many
drugs, the effect of hypericum extracts to activate
CYPA34 may be particularly dangerous in elderly
patients who are more likely to be treated with several
drugs simultaneously. Thus, the wide use of hypericum
extracts constitutes a particularly clear example of the
need for physicians to obtain a complete appraisal of the
use of nutritional supplements that their patients are con-
suming, as well as a renewed effort to monitor medica-
tions that are metabolized by the P-450 cytochrome
system.

Glucosamine and Chondroitin

Glucosamine and chondroitin sulfate have become
increasingly popular nutritional supplements to treat
symptoms of osteoarthritis.79 A search on the Internet
(Google) on “glucosamine” and “arthritis” generated
about 46,000 hits, and “chondroitin” and “arthritis” gener-
ated about 20,000 hits. In a recent meta-analysis79 assessing
the efficacy of glucosamine in treating symptoms of
osteoarthritis, 13 randomized clinical trials compared glu-
cosamine to placebo; glucosamine was found to be supe-
rior in all except 1, using a variety of outcomes including
patient reports of pain and mobility. In the four random-
ized clinical trials in which glucosamine was compared to 
a nonsteroid anti-inflammatory drug, glucosamine was
superior in two, and equivalent in two, again using the 
same outcomes. However, the present data are considered 
preliminary by the American College of Rheumatology
because of the small number of patients examined so far.
A large NIH-sponsored trial is under way to more defini-
tively assess the efficacy of glucosamine and chondroitin in
osteoarthritis and to include some objective outcomes in
addition to patients’ subjective reports.80

DHEA (Dehydroepiandrosterone)

Plasma levels of dehydroepiandrosterone (DHEA) and
its more abundant sulfated form, DHEA-S, decrease
more markedly during aging (maximum levels observed
in the early twenties) than levels of any other hormone
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in humans, with the exception of the decrease of 
estradiol in postmenopausal women.81,82 The most recent
meta-analysis of trials assessing effects of DHEA con-
cluded that DHEA replacement produced no significant
objective benefit, although it may produce subjective
benefit.83 To date the most complete study published that
addresses the effects of DHEA supplementation in aging
humans has been by Morales et al.84 This randomized,
double-blind, placebo-controlled crossover trial involved
nightly oral DHEA administration (producing pharma-
cologic levels of the hormone) or placebo over 6 months
in a group of healthy men and women 40 to 70 years of
age, a regimen that restored plasma DHEA and DHEA-
S to youthful levels. This study examined a wide variety
of outcomes, including concentration of androgens,
lipids, apolipoproteins, insulin-like growth factor l (IGF-
1), IGF-binding protein 1 (IGFB-1), IGFB-3, insulin sen-
sitivity, percent body fat, libido, and sense of well-being.
In a subgroup, blood was taken every 20min over 24h for
measurement of growth hormone. Of all these parame-
ters, the only objective measurements that were sig-
nificantly influenced by DHEA replacement were an
increase in IGF-1 (20% in men and 12% in women) and
a decrease in IGFB-1 (29% in men, 23% in women). The
significance of these isolated effects remains unclear.

Despite the rather impressive lack of effect of DHEA
supplementation in the study by Morales et al.84 on objec-
tive parameters, the increase in perceived physical and
psychologic well-being was dramatic. Although fewer
than 10% of the subjects on placebo reported an
improvement in sense of well-being, 82% of women and
67% of men given the DHEA replacement reported an
improvement in sense of well-being. Specific statements
included improved quality of sleep, increased sense of
relaxation, and increased sense of energy. Furthermore,
several subjects given DHEA self-reported marked
improvements of preexisting joint pains and mobility.
Because this study was double blinded, these subjective
improvements were impressive despite the paucity of
objective measurements that showed any improvement.
It is plausible that DHEA replacement may produce
physiologic effects, which we have not yet been able to
measure, that lead to improvements in the sense of well-
being. Nevertheless, as with any steroid hormone, the use
of DHEA can be potentially dangerous (high levels are
associated with increased risk of some cancers and
reduced HDL levels85), and there is currently little basis
to recommend the use of DHEA.

Growth Hormone

Similar to that of DHEA, growth hormone secretion
decreases during aging.86 Growth hormone (GH) is not a
nutritional supplement; it is available only by injection.

Reports by Rudman et al.87,88 that treatment of elderly
hyposomatotropic men with growth hormone signifi-
cantly increased muscle mass and partially reversed other
age-related impairments greatly stimulated interest in
this treatment during aging. Replacement of growth
hormone has even been touted as an antiaging regimen.89

However, this possibility must be approached with con-
siderable caution, because acromegalic humans with ele-
vated growth hormone secretion exhibit shortened life
span.90 Similarly, it was observed that transgenic mice
expressing elevated levels of growth hormone, like
acromegalic humans, actually exhibit a reduced life span
compared with wild-type mice.91,92 Even more surpris-
ingly, it has recently been observed that mice with growth
hormone secretion or receptors genetically ablated 
actually live longer than wild-type controls.93,94 Thus the
concept of using growth hormone replacement as an anti-
aging regimen must be considered to be highly suspect.

Discussion

The nutritional supplements and “antiaging” medicines
discussed in this review are available commercially
(except for GH) and are widely popularized on the Inter-
net and other sources. Several studies document that
older adults use these supplements, often without the
knowledge of the health care provider. Because nutri-
tional supplements are increasingly popular, the clinician
is increasingly called upon to address the use of these
supplements in several capacities: to recommend whether
or not the patient should begin or continue using a sup-
plement, to compare a supplement with a medication to
decide which one to try first, and to advise about poten-
tial drug–herb interactions. When advising patients about
nutritional supplements, we must consider the following.
First, many people seek nutritional/dietary supplements
because they think they are “natural” and therefore safe.
We must advise our patients that natural does not auto-
matically mean safe, especially because supplements are
not regulated by the FDA, are not required to follow
strict manufacturing standards, and can potentially
contain contaminants such as lead or other compounds.
Second, when recommending the use of a supplement
that has been tested in a clinical trial, it is probably safest
to recommend that the patient buy the brand that was
used in that trial, thus ensuring the patient receives as
standardized a dose as possible. Third, evidence for effi-
cacy of supplements is derived from different sources:
anecotal evidence, epidemiologic evidence, uncontrolled
studies, and controlled clinical trials. Thus, all supple-
ments are not created equal. Although clinical trial 
evidence would support using glucosamine for osteo-
arthritis, it would not support using GH to reverse the
aging process. Finally, we should educate patients 



about dosing their supplements. The maxim, “The differ-
ence between a drug and poison is dose” may be helpful
for some patients to understand why in vitro effects may
not predict therapeutic value.
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63
Urinary Incontinence
Neil M. Resnick

Innervation of the lower urinary tract is derived from
the parasympathetic (S2–S4), sympathetic (T10–L2), and
somatic (voluntary) nervous systems (S2–S4). The
parasympathetic nervous system innervates the detrusor;
increased cholinergic activity increases the force and 
frequency of detrusor contraction, while reduced activity
has the opposite effect. The sympathetic nervous system
innervates both the bladder and the urethra, with its
effect determined by local receptors. Adrenergic recep-
tors are sparse in the bladder body, but those normally
present are beta receptors; their stimulation relaxes the
bladder. Receptors in the bladder base and proximal
urethra are alpha receptors; their stimulation contracts
the internal sphincter. Thus, activation of the sympathetic
nervous system facilitates storage of urine in a coordi-
nated manner. The somatic nervous system is the primary
source of innervation for the urogenital diaphragm and
the external sphincter. The central nervous system inte-
grates control of the urinary tract; the pontine micturi-
tion center mediates synchronous detrusor contraction
and sphincter relaxation, while higher centers in the
frontal lobe, basal ganglia, and cerebellum (among
others) exert inhibitory and facilitatory effects.

Storage of urine is mediated by detrusor relaxation and
closure of the sphincters. Detrusor relaxation is accom-
plished by central nervous system inhibition of parasym-
pathetic tone, while sphincter closure is mediated by a
reflex increase in the activity of the alpha-adrenergic and
somatic nervous systems. Voiding occurs when detrusor
contraction, stimulated by the parasympathetic nervous
system, is coordinated with sphincter relaxation.

The Impact of Age on Incontinence

At any age, continence depends on not only the integrity
of urinary tract function and innervation, but also the
presence of adequate mentation, mobility, motivation,

Urinary incontinence poses a major problem for the
elderly. Afflicting 15% to 30% of older people living at
home, one-third of those in acute care settings, and at
least half of those in nursing homes,1 it predisposes to
rashes, pressure ulcers, urinary tract infections, urosepsis,
falls, and fractures.1–3 It is also associated with embar-
rassment, stigmatization, isolation, depression, and risk of
institutionalization,1 as well as caregiver burden and
depression.4 Finally, it cost more than $26 billion to
manage in America in 1995,5 exceeding the amount
devoted to dialysis and coronary artery bypass surgery
combined.

Although both providers and older patients often
neglect incontinence or dismiss it as a normal part of
growing older,6,7 it is abnormal at any age.1,8 Although its
prevalence increases with age, at no age does inconti-
nence affect the majority of individuals, even above age
85.9 Moreover, the reason for its increased prevalence in
the elderly is likely the diseases and functional impair-
ments that become more common with age rather than
age itself.8–10 Regardless, incontinence is usually treatable
and often curable at all ages, even in frail elderly,11–14 but
the approach must differ significantly from that used in
younger patients.

Lower Urinary Tract Anatomy 
and Physiology

Details of the anatomy and physiology of normal 
micturition remain controversial. For present purposes,
however, both can be simplified. The lower urinary tract
includes the bladder (detrusor), the urethra, and two 
urethral sphincters. The internal sphincter lies in the
proximal urethra, at the bladder neck and is composed
predominantly of smooth muscle. The external sphincter
lies distally, at the level of the urogenital diaphragm, and
is composed of striated muscle.
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and manual dexterity. Although incontinence in younger
patients is rarely associated with deficits outside the
urinary tract, such deficits are found commonly in older
patients. It is crucial to detect them, both because they
exacerbate and occasionally even cause incontinence 
in the elderly and because design of an efficacious 
intervention requires that they be addressed.

In addition, the lower urinary tract changes with age,
even in the absence of disease. Data from continent
elderly are sparse, and longitudinal data virtually non-
existent, but bladder contractility and capacity, as well as
the ability to postpone voiding, appear to decline in both
sexes. Urethral length and closure pressure, as well as 
striated sphincter muscle cells, probably decline with age
in women.15–18 The prostate enlarges in most men and
appears to cause urodynamic obstruction in half.17 In
both sexes, the prevalence of involuntary detrusor con-
tractions increases while the postvoiding residual volume
(PVR) probably increases, but to no more than 50 to 
100mL.15–17 In addition, the elderly often excrete most of
their fluid intake at night, even in the absence of venous
insufficiency, renal disease, heart failure, or prostatism.19,20

This fact, coupled with the age-associated increase in
sleep disorders, leads to one to two episodes of nocturia
in the majority of healthy elderly.19,20 Finally, at the cellu-
lar level, detrusor smooth muscle develops a “dense band
pattern” characterized by dense sarcolemmal bands with
depleted caveolae.21,22 This depletion may mediate the
age-related decline in bladder contractility. In addition,
an “incomplete dysjunction pattern” develops, character-
ized by scattered protrusion junctions, albeit not in
chains; these changes likely underlie the high prevalence
of involuntary detrusor contractions.17,23

None of these age-related changes causes incon-
tinence, but they do predispose to it. This predisposition,
coupled with the increased likelihood that an older
person will encounter an additional pathologic, physio-
logic, or pharmacologic insult, explains why the elderly
are so likely to become incontinent. The implications are
equally important. The onset or exacerbation of incon-
tinence in an older person is likely to be caused by 
precipitant(s) outside the lower urinary tract that are
amenable to medical intervention. Furthermore, treat-
ment of the precipitant(s) alone may be sufficient to restore
continence, even if there is coexistent urinary tract dys-
function. For instance, flare of hip arthritis in a woman
with age-related detrusor overactivity may be sufficient
to convert her urinary urgency into incontinence.
Treatment of the arthritis—rather than the involuntary
detrusor contractions—will not only restore continence
but also lessen pain and improve mobility. These princi-
ples, depicted in Figures 63.1 and 63.2, provide the ration-
ale in the older patient for adding, to the established
lower urinary tract causes of incontinence, a set of tran-
sient causes. Because of their frequency, ready reversibil-

ity, and association with morbidity beyond incontinence,
the transient causes are discussed first.

Causes of Transient Incontinence

Incontinence is transient in up to one-third of community-
dwelling elderly and up to half of acutely hospitalized
patients.8,15 Although most of the transient causes of 
incontinence in the elderly lie outside the lower urinary
tract, three points are worth emphasizing. First, the risk 
of incontinence developing from a transient cause is
increased if, in addition to physiologic changes of the 
lower urinary tract, the older person also suffers from
pathologic changes. Anticholinergic agents are more 
likely to cause overflow incontinence in individuals with a
weak or obstructed bladder,whereas excess urine output is
more likely to cause urge incontinence in people with
detrusor overactivity and/or impaired mobility.24,25

Second, although termed “transient,” these causes of
incontinence may persist if left untreated and cannot be
dismissed merely because incontinence is long-standing.
Third, similar to the situation for established causes (see
following), identification of “the most common cause”is of
little value. The likelihood of each cause depends on the
individual, the clinical setting (community, acute hospital,
nursing home), and the referral pattern. Moreover, geri-
atric incontinence is rarely the result of a single etiology.

The causes of transient incontinence can be recalled
easily using the mnemonic “DIAPERS” (Table 63.1). In
the setting of delirium, incontinence is merely an associ-
ated symptom that abates once the underlying cause of
confusion is identified and treated. The patient needs
medical rather than bladder management.15

Figure 63.1. Incontinence results when the ability to com-
pensate for bladder dysfunction is inadequate. For instance,
in the intact older person, detrusor overactivity or sphincter
weakness may not cause leakage if the patient is more attuned
to bladder fullness, drinks less, voids more often, eliminates 
precipitants such as coughing, and stays close to a toilet. This
behavior explains how older patients may remain continent
despite such abnormalities and also suggests alternate 
therapeutic approaches independent of the urinary tract.
(Modified from Resnick NM. JAMA. 1996;276:1832–1840, with
permission.)



Symptomatic urinary tract infection (UTI) causes tran-
sient incontinence when dysuria and urgency are so
prominent that the older person is unable to reach the
toilet before voiding. Asymptomatic bacteriuria, which is
much more common in the elderly, does not cause incon-
tinence.15,26–28 Because illness can present atypically in
older patients, however, incontinence is occasionally the
only atypical symptom of a UTI. Thus, if otherwise
asymptomatic bacteriuria is found on the initial evalua-
tion, it should be treated and the result recorded in the
patient’s record to prevent future futile therapy.

Atrophic urethritis/vaginitis frequently causes lower
urinary tract symptoms, including incontinence. As many
as 80% of elderly women attending an incontinence clinic
have atrophic vaginitis, characterized by vaginal mucosal
atrophy, friability, erosions, and punctate hemorrhages.29

Incontinence associated with this entity usually is 
associated with urgency and occasionally a sense of
“scalding” dysuria, mimicking a urinary tract infection,
but both symptoms may be unimpressive. In demented
individuals, atrophic vaginitis may present as agitation.
Atrophic vaginitis also can exacerbate or even cause
stress incontinence.

Atrophic vaginitis is important to recognize because 
it responds to low-dose estrogen (e.g., 0.3–0.6 mg con-

jugated estrogen/day, orally or vaginally).1 Moreover, as
for the other causes of transient incontinence, treatment
has other benefits; in this case, treatment ameliorates 
dyspareunia and reduces the frequency of recurrent 
cystitis15,30,31 Recently, estrogen has been given transcuta-
neously, but studies of its impact on atrophic vaginitis are
not yet available. The transcutaneous route seems 
promising, however, because it requires application only
twice weekly and preliminary data suggest that it may
have beneficial effects on lipids without adverse hepatic
effects. Whichever route is chosen, symptoms remit in a
few days to several weeks, but the intracellular response
takes longer.32

The duration of therapy has not been well estab-
lished.33 One approach is to administer a low dose of
estrogen daily for 1 to 2 months and then taper it. Most
patients probably can be weaned to a dose given as 
infrequently as two to four times per month. After 6
months, it can be discontinued entirely in some patients,
but recrudescence is common. Because the estrogen dose
is low and given briefly, its carcinogenic effect is likely
slight, if any. However, if long-term treatment is required,
a progestin probably should be added if the patient has
a uterus. Hormone treatment is contraindicated for
women with a history of breast cancer. For those without
such a history, mammography should be performed
before initiating therapy. There may be a small increased
risk of breast cancer among women using estrogen daily
for more than 5 years, but fortunately, such high-dose,
frequent, and long-term therapy is rarely required. Of
note, the estrogen dose for atrophic vaginitis is lower than
the more typically used daily dose of 0.625mg.

Pharmaceuticals are one of the most common causes
of geriatric incontinence, and they precipitate leakage by
a variety of mechanisms (Table 63.2). Experts often cite
dosages and serum levels below which side effects are
uncommon. Unfortunately, such rules are of limited use
in the elderly because they are generally derived from
studies of younger people who have no other diseases
and take no other medications. Of note, many of these
agents also are used in the treatment of incontinence,
underscoring the fact that most medications are “double-
edged swords” for the elderly.
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Incontinence: Young vs Old

Figure 63.2. This cartoon shows why treatment of urinary
incontinence (UI) in older adults has to differ and is often easier
to treat than in younger adults. Both these patients with detru-
sor overactivity (DO) have the same frequency of leakage.
However, in the younger patient with intact compensatory
mechanisms, such leakage reflects solely the contribution of the
DO. In the older adult, other comorbid conditions make it more
difficult to appreciate bladder fullness, adjust fluid output, and
reach the bathroom. Such conditions magnify the impact of DO
and will be unaffected by bladder relaxant therapy. However,
addressing them will result in a marked improvement in the UI
even without treatment of the DO and will make bladder relax-
ant therapy, if still required, more effective. (Modified from
Resnick NM, Marcantonio ER. Lancet. 1997;350:1157–1158,
with permission.)

Table 63.1. Causes of transient incontinence.

D elirium/confusional state
I nfection—urinary (only symptomatic)
A trophic urethritis/vaginitis
P harmaceuticals
E xcess urine output (e.g., CHF, hyperglycemia)
R estricted mobility
S tool impaction

Source: Adapted from Resnick NM. Urinary incontinence in the
elderly. Medical Grand Rounds. 1984;3:281–290, with permission.
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Anticholinergic agents are used often by older people,
even when not prescribed (e.g., sedating antihistamines
used for allergies, coryza, and insomnia). These sub-
stances are particularly important to ask about because
they cause or contribute to incontinence in several ways.
In addition to provoking overt urinary retention, they
often induce subclinical retention. The resultant decrease
in functional bladder capacity allows bladder capacity to
be reached more quickly, exacerbating incontinence from
detrusor overactivity as well as that caused by functional
impairment. By increasing residual volume, anticholiner-
gic agents also can aggravate leakage due to stress in-
continence. Additionally, many of these drugs decrease
mobility (e.g., antipsychotics that induce extrapyramidal
stiffness) and precipitate confusion. Finally, several
agents intensify the dry mouth that is already so common
in the elderly; the resultant increased fluid intake con-
tributes to incontinence. Attempts should be made to dis-
continue anticholinergic agents, or to substitute those
with less anticholinergic effect. Bethanechol may be
useful for nonobstructed patients whose urinary reten-
tion is associated with use of an anticholinergic that
cannot be discontinued.34

Because the proximal urethra, prostate, and prostatic
capsule all contain alpha-adrenergic receptors, urethral
tone can be increased by alpha-adrenergic agonists 
and decreased by alpha antagonists. In men with 
otherwise asymptomatic prostatic obstruction, alpha-
adrenergic agonists can provoke acute retention. Partic-
ularly problematic are nonprescription decongestants,
because they also often contain an (anticholinergic) anti-

histamine and are taken with a nonprescription (sedating 
antihistamine) hypnotic as well. In other words, both 
agents can come together (e.g., Contac) or separately
(e.g., Sudafed, Benadryl). Because older individuals often
fail to mention nonprescription agents to a physician,
urinary retention due to use of a decongestant, nose
drops, and a hypnotic may result in premature or even
unnecessary prostatectomy. In older women, in whom
urethral length and sphincter strength decline with age,
alpha-adrenergic antagonists (many antihypertensives)
may induce stress incontinence by blocking receptors at
the bladder neck.35 Before considering other interven-
tions, one should substitute an alternative agent and
reevaluate.

Calcium channel blockers also can cause incontinence.
As smooth muscle relaxants, they may increase residual
volume and occasionally even provoke overflow inconti-
nence, particularly in obstructed men with coexist-
ing detrusor weakness. The dihydropyridine class of 
these agents (e.g., nifedipine, nicardipine, isradipine,
nimodipine) also can cause peripheral edema, which may
exacerbate nocturia and nocturnal incontinence.

Angiotensin-converting enzyme inhibitors (ACEI) can
induce a chronic cough. Because the risk of this side
effect increases with age, these agents may exacerbate
what otherwise would be minimal stress incontinence in
older women.

Excess urine output commonly contributes to or even
causes geriatric incontinence. Causes include excessive
fluid intake, diuretics, metabolic abnormalities, and dis-
orders associated with fluid retention. Excess output is a

Table 63.2. Commonly used medications that may affect continence.

Type of medication Examples Potential effects on continence

Sedatives/hypnotics Long-acting benzodiazepines Sedation, delirium, immobility
(e.g., diazepam, flurazepam)

Alcohol Polyuria, frequency, urgency, sedation, delirium, immobility
Anticholinergics Dicyclomine, disopyramide, Urinary retention, overflow incontinence, delirium, impaction

antihistamines (sedating)
Antipsychotics Thioridazine, haloperidol Anticholinergic actions, sedation, rigidity, immobility
Antidepressants Amitriptyline, desipramine Anticholinergic actions, sedation

(tricyclics)
Anti-Parkinsonians Trihexyphenidyl, benztropine Anticholinergic actions, sedation

Narcotic analgesics Opiates Urinary retention, fecal impaction, sedation, delirium
a-Adrenergic antagonists Prazosin, terazosin, doxazosin Urethral relaxation may precipitate stress incontinence in women
a-Adrenergic agonists Nasal decongestants Urinary retention in men
Calcium channel blockers All dihydropyridinesa Urinary retention; nocturnal diuresis due to fluid retention
Potent diuretics Furosemide, bumetanide Polyuria, frequency, urgency
Angiotensin-converting Captopril, enalapril, lisinopril Drug-induced cough can precipitate stress incontinence in

enzyme (ACE) inhibitors women and in some men with prior prostatectomy
Vincristine Urinary retention caused by neuropathy

a Examples include nifedipine, nicardipine, isradipine, felodipine, nimodipine.
Source: Adapted from Resnick NM. Geriatric medicine. In: Isselbacher KJ, Braunwald E, Wilson JD, Martin JB, Fauci AS, Kasper DJ, eds.
Harrison’s Principles of Internal Medicine. New York: McGraw-Hill; 1994:34, with permission.



likely contributor when incontinence is associated with
nocturia (Table 63.3).

Restricted mobility commonly contributes to geriatric
incontinence. It can result from numerous treatable con-
ditions including arthritis, hip deformity, deconditioning,
postural or postprandial hypotension, claudication, spinal
stenosis, heart failure, poor eyesight, fear of falling,
stroke, foot problems, drug-induced disequilibrium or
confusion, or being restrained in a bed or chair.36 A
careful search will often identify these or other cor-
rectable causes. If not, a urinal or bedside commode may
still improve or resolve the incontinence.

Finally, stool impaction is implicated as a cause of
urinary incontinence in up to 10% of older patients 
admitted to acute care hospitals or referred to inconti-
nence clinics15; the mechanism may involve stimulation 
of opioid receptors.37 Patients usually present with 
either urge or overflow incontinence and typically have 
associated fecal incontinence as well. Disimpaction
restores continence.

These seven reversible causes of incontinence should
be assiduously sought in every older patient. In one series
of hospitalized elderly, when these causes were identified,
continence was regained by most of those who became
incontinent in the context of acute illness.15 Regardless of
their frequency, however, their identification is important
in all settings because they are easily treatable and con-
tribute to morbidity beyond incontinence.

Established Incontinence

Causes Unrelated to the Lower Urinary Tract
(“Functional” Incontinence)

In contrast with transient causes, the established causes of
geriatric incontinence generally lie within the urinary 
tract. The exception is “functional incontinence,” a type of
incontinence attributed to deficits of cognition and mobil-
ity. However, this concept is problematic for several
reasons.38 First, “functional incontinence” implies that
urinary tract function is normal, but studies of both insti-
tutionalized and ambulatory elderly reveal that normal
urinary tract function is the exception even in continent
subjects and is rarely observed in incontinent elderly
patients.15,17,39,40 Second, incontinence is not inevitable 
with either dementia or immobility. For instance, we 
found that 17% of the most severely demented institu-
tionalized residents (mean age, 89) were continent;
more impressive, if they could merely transfer from a 
bed to a chair, nearly half were continent.10 Third, because
functionally impaired individuals are the most likely 
to suffer from factors causing transient incontinence,10,41–43

a diagnosis of functional incontinence may result in 
failure to detect reversible causes of incontinence. Finally,
functionally impaired individuals may still have obstruc-
tion or stress incontinence and benefit from targeted
therapy.15,40,41

Nonetheless, the importance of functional impairment
as a factor contributing to incontinence should not be
underestimated, because incontinence is also affected by
environmental demands, mentation, mobility, manual
dexterity, medical factors, and motivation. Although
lower urinary tract function is rarely normal in such 
individuals, these factors are important to keep in mind
because small improvements in each may markedly 
ameliorate both incontinence and functional status. In
fact, once one has excluded causes of transient incon-
tinence and serious underlying lesions, dealing with 
functional impairment often obviates the need for 
further investigation.

Lower Urinary Tract Causes

If incontinence persists after transient and functional
causes have been addressed, the urinary tract causes of
incontinence should be considered. The lower urinary
tract can malfunction in only four ways. Two involve the
bladder and two involve the outlet: the bladder either
contracts when it should not (detrusor overactivity) or
fails to contract when or as well as it should (detrusor
underactivity); alternatively, outlet resistance is high
when it should be low (obstruction) or low when it should
be high (outlet incompetence). Because incontinence in
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Table 63.3. Causes of nocturia.

I. Volume related
Age related
Excess intake/alcohol
Diuretic, caffeine, theophylline
Endocrine/metabolic

Diabetes mellitus/insipidus
Hypercalcemia

Peripheral edema
Congestive heart failure
Low albumin states
Peripheral vascular disease
Drugs (e.g., lithium, NSAIDs, nifedipine)

II. Sleep related
Insomnia
Pain
Dyspnea
Depression
Drugs

III. Lower urinary tract related
Small bladder capacity
Detrusor hyperactivity
Prostate related
Overflow incontinence
Decreased bladder compliance
Sensory urgency

Source: Adapted from Resnick NM. Noninvasive diagnosis of the
patient with complex incontinence. Gerontology. 1990;36(suppl 2):8–18,
with permission.
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older individuals is frequently due to a cause other than
the classic types of “neurogenic bladder,” it is better to
think of the causes of incontinence in terms of these four
pathophysiologic mechanisms and to realize that each
mechanism can be caused by “neurogenic” as well as
“nonneurogenic” conditions (Table 63.4). This section
provides an overview of the four basic mechanisms and
their causes; a later section provides treatment strategies
for each.

Detrusor overactivity (DO), characterized by 
involuntary bladder contractions, is the most common
form of urinary tract dysfunction in incontinent elderly of
either sex.15,40 DO is associated with increased sponta-
neous activity of detrusor smooth muscle. Recently, we
found that it is also associated with unique changes at the
cellular level. Termed the “complete dysjunction pattern,”
these changes include widening of the intercellular space
and replacement of normal (intermediate) muscle cell
junctions by novel “protrusion” junctions and ultraclose
abutments connecting cells together in chains. These junc-
tions and abutments may mediate a change in cell cou-
pling from a mechanical to an electrical mechanism,which
could facilitate propagation of heightened smooth muscle
activity and provide the “final common pathway” by
which such spontaneous cellular contractions result in
involuntary contraction of the entire bladder.23,44–46

A distinction is generally made between detrusor over-
activity that is associated with a CNS lesion (detrusor
hyperreflexia) and that which is not (detrusor instability).
In the latter situation, the etiology of the DO may be in
the urinary tract itself, where a source of irritation—such
as cystitis (interstitial, or radiation- or chemotherapy-

induced), bladder tumor, or stone—overwhelms the
brain’s ability to inhibit bladder contraction. Two other
important local causes are prostate obstruction and stress
incontinence, each of which may lead to secondary 
detrusor overactivity. However, in older patients the 
distinction is often unclear because many of these causes
may be present concomitantly, even in a patient with
Alzheimer’s disease. Unfortunately, there is still no reli-
able way to determine the source of such contractions,
which obviously complicates treatment decisions. It also
suggests that DO coexisting with urethral obstruction or
stress incontinence may be less likely to resolve post-
operatively than in younger individuals without other
reasons for detrusor overactivity.15,47

Traditionally, detrusor overactivity has been thought to
be the primary urinary tract cause of incontinence in
demented patients. While this is true, it is also the most
common cause in nondemented patients, and the three
studies that have examined it failed to find an association
between cognitive status and DO.40,48,49 This lack of 
association likely reflects the fact that in the elderly there
are multiple causes of DO unrelated to dementia, includ-
ing cervical disk disease or spondylosis, Parkinson’s
disease, stroke, subclinical urethral obstruction or sphinc-
ter incompetence, and age itself. Moreover, demented
patients also may be incontinent due to the transient or
functional causes already discussed. Thus, it is not tenable
to ascribe incontinence in demented individuals a priori
to detrusor overactivity.

Detrusor overactivity in the elderly exists as two 
physiologic subsets, one in which contractile function is
preserved and one in which it is impaired.50 The latter

Table 63.4. Lower urinary tract causes of established incontinence in the elderly.

Urodynamic diagnosis Some neurogenic causes Some nonneurogenic causes

Detrusor overactivity Multiple sclerosis Urethral obstruction/incompetence
Stroke Cystitis
Parkinson’s disease Bladder carcinoma
Alzheimer’s disease Bladder stone

Detrusor underactivity Cauda equina disc compression Idiopathic (common in women)
Plexopathy Chronic outlet obstruction
Surgical damage (e.g., abdominoperineal resection)
Autonomic neuropathy (e.g., diabetes mellitus,

alcoholism, B12 deficiency)

Outlet incompetence Surgical lesion (rare) Urethral hypermobility (type 1 and 2 SUI)
Lower motor neuron lesion (rare) Intrinsic sphincter deficiency (type 3 SUI)

Postprostatectomy

Outlet obstruction Spinal cord lesion with detrusor-sphincter Prostatic enlargement
dyssynergia (rare) Prostate carcinoma

Prolapsing cystourethrocele
Following bladder neck suspension

SUI, stress urinary incontinence.
Source: Adapted from Resnick NM. Voiding dysfunction and urinary incontinence. In: Beck JC, ed. Geriatric Review Syllabus. New York:
American Geriatrics Society; 1991:141–154, with permission.



condition is called detrusor hyperactivity with impaired
contractility (DHIC), and it has proved to be the most
common form of DO found in the elderly.40,44 Evidence
suggests that DHIC may represent the coexistence of DO
and bladder weakness, rather than a separate physiologic
entity.44 Nonetheless, DHIC has several implications.
First, because the bladder is weak, urinary retention
develops commonly in these patients, and DHIC must be
added to outlet obstruction and detrusor underactivity 
as a cause of retention. Second, even in the absence 
of retention, DHIC mimics virtually every other lower
urinary tract cause of incontinence. For instance, if the
involuntary detrusor contraction is triggered by or occurs
coincident with a stress maneuver and the weak contrac-
tion (often only 2–6cmH2O) is not detected, DHIC will
be misdiagnosed as stress incontinence or urethral 
instability.51 Alternatively, because DHIC is associated
with urinary urgency, frequency, weak flow rate, elevated
residual urine, and bladder trabeculation, in men it may
mimic urethral obstruction.52 Third, bladder weakness
often frustrates anticholinergic therapy of DHIC because
urinary retention is induced so easily. Thus, alternative
therapeutic approaches are often required (see Therapy,
following).

Regardless of etiology or bladder strength, DO is 
characterized by frequent and precipitant voiding.
Leakage is usually moderate to large, nocturnal fre-
quency and incontinence are common, sacral sensation
and reflexes are preserved, voluntary control of the anal
sphincter is intact, and postvoiding residual volume is
generally low. A residual volume in excess of 50mL in a

patient with detrusor overactivity suggests outlet obstruc-
tion (although there may be no residual in early obstruc-
tion), DHIC, or pooling of urine in a woman with a
cystocele. It is also found in patients with Parkinson’s
disease or spinal cord injury.

Stress incontinence is the second most common cause
of incontinence in older women. As in younger women,
it is usually a result of pelvic muscle laxity; this results in
“urethral hypermobility,” which allows the proximal
urethra and bladder neck to “herniate” through the uro-
genital diaphragm when abdominal pressure increases.
Such herniation may result in unequal transmission of
abdominal pressure to the bladder and urethra and con-
sequent stress incontinence (Fig. 63.3). The defect is thus
one of urethral support, rather than sphincter strength.
Leakage due to urethral hypermobility is characterized
by daytime loss of small to moderate amounts of urine,
infrequent nocturnal incontinence, and low postvoiding
residual volume (in the absence of urine pooling in a
large cystocele). The hallmark of the diagnosis is leakage
that, in the absence of bladder distension, occurs 
coincident with the stress maneuver.

A much less common cause of stress incontinence is
intrinsic sphincter deficiency (ISD) or “type 3 stress
incontinence,”53,54 in which the sphincter is intrinsically
weak. Afflicted women usually leak with even trivial
stress maneuvers (e.g., walking) and may even note con-
tinuous seepage when standing quietly. The prevalence of
ISD may be lower than thought, however, because the
diagnosis is often based solely on documenting a very 
low urethral “leak point” or “closure pressure” during
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Figure 63.3. Pathophysiology of stress incontinence (SUI)
caused by urethral hypermobility. Normally, resting urethral
pressure is greater than bladder pressure. With a stress maneu-
ver (such as coughing, straining, laughing, or bending over),
the increase in abdominal pressure is transmitted equally to the
bladder and the outlet, and the individual remains dry. In a
woman with urethral hypermobility, however, the proximal

urethra “herniates” through the urogenital diaphragm (UGD)
into the pelvis with a stress maneuver. Because abdominal pres-
sure is no longer transmitted equally, instantaneous leakage
occurs but stops coincident with the drop in intra-abdominal
pressure. (From Resnick NM. Urinary incontinence—a treat-
able disorder. In: Rowe JW, Besdine RW, eds. Geriatric Medi-
cine, 2nd Ed. Boston: Little, Brown; 1988, with permission.)
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urodynamic testing. Because pressure declines with age
and low pressures are seen commonly in older women
without stress incontinence, this finding does not estab-
lish the presence of ISD. Moreover, because urethral
pressure falls reflexly with detrusor contraction, leakage
coinciding with low urethral pressure can be seen in
patients with DHIC in whom the low-pressure contrac-
tion is missed.

When it occurs, ISD is usually due to operative trauma.
However, a milder form also occurs in older women,
resulting only from urethral atrophy superimposed on
the age-related decline in urethral pressure. Instead of
leaking with any bladder volume, such women often leak
only at higher amounts (e.g., >200ml); many become dry
if bladder volume is kept below this level.

A rare cause of stress incontinence in older women is
urethral instability, in which the sphincter paradoxically
relaxes in the absence of apparent detrusor contraction.55

However, most older women thought to have this condi-
tion actually have DHIC.51

In men, stress incontinence is uncommon and usually
caused by sphincter damage following prostatectomy. In
both sexes, stress-associated leakage also can occur in
association with urinary retention, but in this situation
leakage is not due to outlet incompetence.

Outlet obstruction is the second most common cause of
incontinence in older men, although most obstructed men
are not incontinent. If caused by neurologic disease,
obstruction is invariably associated with a spinal cord
lesion. In this situation, pathways are interrupted to the
pontine micturition center,where outlet relaxation is coor-
dinated with bladder contraction. Rather than relaxing
when the bladder contracts, the outlet contracts simulta-
neously, leading to severe outlet obstruction, a “Christmas
tree bladder,” hydronephrosis, and renal failure—a condi-
tion termed detrusor-sphincter dyssynergia.

Much more commonly, obstruction results from 
prostatic enlargement, prostate carcinoma, or urethral
stricture. Such men present with postvoid dribbling, urge
incontinence (because detrusor overactivity coexists in
two-thirds of cases), or, less commonly, overflow inconti-
nence due to urinary retention. Because symptoms, ease
of catheterization, and palpated prostate size correlate
poorly with obstruction, and PVR is insufficiently spe-
cific, obstruction is difficult to exclude without further
testing.56

Anatomic obstruction is rare in women. With age,
urethral elasticity decreases in most women. In a small 
proportion of them, in whom it may be compounded 
by fibrotic changes associated with atrophic vaginitis,
moderate urethral stenosis may occur. Frank outlet
obstruction,however, is usually caused not by stricture but
by kinking associated with a large cystocele or obstruction
following bladder neck suspension. Rarely, bladder neck
obstruction or a bladder calculus is the cause.

Detrusor underactivity, which causes 5% to 10% of
incontinence in older persons, may be caused by 
mechanical injury to the nerves supplying the bladder
(e.g., disk compression or tumor involvement) or by the
autonomic neuropathy of diabetes, B12 deficiency,
Parkinson’s disease, alcoholism, vincristine therapy, or
tabes dorsalis. Alternatively, the detrusor may be
replaced by fibrosis and connective tissue, as occurs in
men with chronic outlet obstruction, so that even when
the obstruction is removed, the bladder fails to empty
normally. Detrusor weakness in women is generally 
idiopathic; instead of fibrosis, the detrusor displays
degeneration of both muscle cells and axons, without
accompanying regeneration.22

A mild degree of bladder weakness occurs commonly
in older individuals. Although insufficient to cause 
incontinence, it can complicate treatment of other causes
(see Therapy). However, when severe enough to cause
leakage, detrusor underactivity is associated with over-
flow incontinence.15,16,40 Leakage of small amounts occurs
frequently throughout the day and night. The patient also
may notice hesitancy, diminished and interrupted flow,
incomplete emptying, and a need to strain to void. If the
problem is neurologically mediated, perineal sensation,
sacral reflexes, and anal sphincter control are frequently
impaired.

Diagnostic Approach

Evaluation

The evaluation should identify transient and established
causes of incontinence, assess the patient’s environment
and available support, and detect uncommon but serious
conditions that may underlie incontinence, including
lesions of the brain and spinal cord, carcinoma of the
bladder or prostate, hydronephrosis, bladder calculi,
detrusor-sphincter dyssynergia, and decreased bladder
compliance. Assessment must be tailored to the individ-
ual’s clinical status and goals and be tempered by the
realization that not all detected conditions can be cured,
that simple interventions may be effective even in the
absence of a diagnosis, and that for many elderly persons,
diagnostic tests are themselves often interventions. Be-
cause the evaluation generally requires a comprehensive
approach, it should be conducted over several visits to
ease the burden and to obviate further testing in those
who respond to simple measures.

History

After assessing functional status, one elicits a detailed
description of the incontinence, focusing on its onset, fre-
quency, severity, pattern, precipitants, palliating features,



and associated symptoms and conditions (Table 63.5). It
is also helpful to know if the patient leaks at night. Gen-
erally, individuals with detrusor overactivity gush inter-
mittently both day and night, whereas those with pure
stress incontinence are usually dry at night because they
are in the supine position and not straining. However,
individuals with intrinsic sphincter deficiency, especially
those who also have a poorly compliant bladder, may leak
only at night if they allow their bladder to fill to a volume
greater than their weakened outlet can withstand. Such
individuals also have the almost continuous seepage
mentioned earlier.

Although the clinical type of incontinence most often
associated with detrusor overactivity (DO) is urge in-
continence, “urge” is neither a sensitive nor specific
symptom; it is absent in 20% of older patients with detru-
sor overactivity, and the figure is higher in demented
patients.40 “Urge” is also reported commonly by patients
with stress incontinence, outlet obstruction, and overflow
incontinence.

A more useful term for the symptom associated with
DO is “precipitancy,” which can be defined in two ways.
For patients with no warning of imminent urination

(“reflex” or “unconscious” incontinence), the abrupt gush
of urine in the absence of a stress maneuver can be
termed precipitant leakage, and it is almost invariably
due to DO. For those who do sense a warning, it is of less
value to focus on the leakage, because the presence and
volume of leakage in this situation depend on bladder
volume, amount of warning, toilet accessibility, the
patient’s mobility, and whether the individual can over-
come the relative sphincter relaxation that normally
accompanies detrusor contraction.57 Instead, precipitancy
should be defined as the abrupt sensation that urination
is imminent, whatever the interval or amount of leakage
that follows; defined in these two ways, precipitancy is
both a sensitive and specific symptom.58

Similar to the situation for urgency, other symptoms
ascribed to DO also can be misleading unless explored
carefully. Urinary frequency (more than seven diurnal
voids) is common,15,26,59 and may result from voiding
habit, preemptive urination to avoid leakage, overflow
incontinence, sensory urgency, a stable but poorly com-
pliant bladder, excessive urine production, depression,
anxiety, or social reasons.58 Conversely, incontinent indi-
viduals may severely restrict their fluid intake so that
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Table 63.5. Evaluation of the incontinent elderly patient.

History
Type (urge, reflex, stress, overflow, or mixed)
Frequency, severity, duration
Pattern (diurnal, nocturnal, or both; also after taking medications, for example)
Associated symptoms (straining to void, incomplete emptying, dysuria, hematuria, suprapubic/perineal discomfort)
Alteration in bowel habit/sexual function
Other relevant factors (cancer, diabetes, acute illness, neurologic disease, urinary tract infections, and pelvic or lower urinary tract surgery or 

radiation therapy)
Medications, including nonprescription agents
Functional assessment (mobility, manual dexterity, mentation, motivation)

Physical examination
Identify other medical conditions (e.g., orthostatic hypotension, CHF, peripheral edema)
Test for stress-induced leakage when bladder is full, but not during abrupt urgency
Observe/listen to void for force, continuity, straining
Palpate for bladder distension after voiding
Pelvic examination (atrophic vaginitis or urethritis; pelvic muscle laxity; pelvic mass)
Rectal examination (skin irritation; resting tone and voluntary control of anal sphincter; prostate nodules; fecal impaction. Note: ease of 

catheterization and prostate size correlate poorly with presence or absence of urethral obstruction)
Neurologic examination (mental status and affect, mobility, and elemental examination, including sacral reflexes and perineal sensation)

Laboratory investigation
Voiding record (incontinence chart)
Metabolic survey (measurement of electrolytes, calcium, glucose, and urea nitrogen)a

Measurement of postvoiding residual volume (PVR) by catheterization or portable ultrasound 

Urinalysis and culture
Renal ultrasound for men whose residual urine exceeds 100–200mla

Urine cytology for patients with sterile hematuria, suprapubic/perineal pain, or unexplained new onset or worsening of incontinencea

Uroflowmetry for men in whom urethral obstruction is suspecteda

Cystoscopy for patients with hematuria, suspected lower urinary tract pathology (e.g., bladder fistula, stone, or tumor; urethral diverticulum),
or need for surgery

Urodynamic evaluation when the risk of empiric therapy exceeds the benefit, when empiric therapy has failed or might be improved by more 
precise assessment, or when surgery would be clinically appropriate if a correctable condition were founda

a Tests indicated only for selected individuals, as described.
Source: Adapted from Resnick NM, Yalla SV. Management of urinary incontinence in the elderly. N Engl J Med. 1985;313:800–805, wtih 
permission.
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even in the presence of DO they do not void frequently.
Thus, the significance of urinary frequency—or its
absence—can be determined only in the context of more
information.

Nocturia also can be misleading unless it is first defined
(e.g., two episodes may be normal for the individual who
sleeps 10h but not for one who sleeps 4h) and then
approached systematically (see Table 63.3). There are
three general reasons for nocturia: excessive urine
output, sleep-related difficulties, and urinary tract dys-
function. These causes can be differentiated by careful
questioning and examination of a voiding diary that
includes voided volumes (Fig. 63.4). One inspects the
record of voided volumes to determine the functional
bladder capacity (the largest single voided volume) and
compares the capacity to the volume of each nighttime
void. For instance, if the functional bladder capacity is 
400mL and each of three nightly voids is approximately
400mL, the nocturia is due to excessive production of
urine at night. If the volume of most nightly voids is much
smaller than bladder capacity, nocturia is due to either (1)
a sleep-related problem (the patient voids because she is
awake anyway) or (2) a problem with the lower urinary
tract. Like excess urine output, sleep-related nocturia
may also be due to treatable causes, including age-related
sleep disorders, pain (e.g., bursitis, arthritis), dyspnea,

depression, caffeine, or a short-acting hypnotic (e.g., tri-
azolam). Bladder-related causes of nocturia are displayed
in Table 63.3. Whatever the cause, the nocturnal compo-
nent of incontinence is generally remediable.

Prostatism is another symptom complex that warrants
comment. Regardless of whether the patient has “irrita-
tive” or “obstructive” symptoms, the physician can be
easily misled. Most investigators have found that one-
third of middle-aged patients referred for prostatectomy
are not obstructed. Usually, the problem is an overactive
detrusor, which, if unaccompanied by outlet obstruction,
may be exacerbated by operative intervention. In older
men, the specificity of “prostatism” for obstruction is
even lower, owing to the high prevalence of medication
use, altered fluid excretion,60 constipation, and DHIC,
as well as the impairment of bladder contractility that
accompanies aging. Thus, symptoms of prostatism are a
clue to the diagnosis but are alone insufficiently specific
to confirm it.61

When asking women about leakage with stress 
maneuvers, it is important to ensure that the absence 
of such leakage is not due simply to the lack of coughing
or sneezing. For those without such precipitants, it is
useful to inquire about leakage that occurs instanta-
neously with lifting or bending over to put on a shoe or
stockings.

Date Time
Volume
voided (mL)

Are you
wet or dry?

Approximate volume
of incontinence Comments

4/5

4/6

  3:50 pm
  6:05 pm
  8:15 pm
10:20 pm
10:30 pm

  3:15 am
  6:05 am
  7:40 am
  9:50 am
11:20 am
12:50 pm
  1:40 pm
  3:35 pm
  6:00 pm
  8:20 pm
10:25 pm

270
300
200

?
200
180
240
160
170
215
130

Dry
Dry
Dry
Dry
Dry
Dry
Dry
Wet
Wet
Wet
Dry

Slightly
Slightly
Slightly

Wet
Dry
Dry
Wet
Dry

Slightly

15 mL Running water
Bowel movement

240
210
150
150
30

Running water

Figure 63.4. Sample voiding record. Voiding diary of an in-
continent 75-year-old man. Urodynamic evaluation excluded
urethral obstruction and confirmed a diagnosis of detrusor
hyperactivity with impaired contractility (DHIC). However,
note the 24-h urine output of nearly 3L due to the belief that
drinking 10 glasses of fluid/day was “good for my health.”
(Patient did not mention this until queried about the voiding
record.) Given the typical voided volume of 150–250mL and a
measured postvoiding residual (PVR) of 150mL, excess fluid
intake was overwhelming his usual bladder capacity of 400ml

(150 + 250ml). Although uninhibited bladder contractions were
present, the easily reversible volume component of the
problem—coupled with the risk of precipitating urinary reten-
tion with an anticholinergic agent—prompted treatment with
volume restriction alone. After daily urinary output dropped 
to 1500mL, frequency abated and incontinence resolved.
(Adapted from DuBeau CE, Resnick NM. Evaluation of the
causes and severity of geriatric incontinence: a critical appraisal.
Urol Clin North Am. 1991;18:243–256, with permission.)



Finally, patients or their caregivers should be asked
which voiding symptom is most bothersome. For
example, although a woman may have both stress and
urge incontinence, the urge component may be her worst
problem and should become the focus of evaluation 
and treatment. A man with “prostatism” may be most
bothered by nocturia,62 which may be remedied without
any consideration of his prostate (see Fig. 63.4). Failure
to address symptom bother can lead to frustration for
patient and provider alike.

Voiding Record

One of the most helpful components of the history is the
voiding diary. Kept by the patient or caregiver for 48 to
72h, the diary records the time of each void and inconti-
nent episode. No attempt is made to alter voiding pattern
or fluid intake. Many formats have been proposed; a
sample is shown in Figure 63.4.

To record voided volumes at home, individuals use 
a measuring cup, coffee can, pickle jar, or other large-
mouth container. Information regarding the volume
voided provides an index of functional bladder capacity
and, together with the pattern of voiding and leakage, can
suggest the cause of leakage. For example, incontinence
occurring only between 8 a.m. and noon may be caused
by a morning diuretic. Incontinence that occurs at night
in a demented man with congestive heart failure, but not
during a 4-h nap in his wheelchair, is likely due to neither
dementia nor prostatic obstruction but to postural 
diuresis associated with his heart failure. A woman with
volume-dependent stress incontinence may leak only on
the way to void after a full night’s sleep, when her bladder
contains more than 400mL, more than it ever does during
her continent waking hours. A patient may also void 
frequently because of polyuria.

The voiding record should also guide therapy. For
instance, in a patient with DO or prostatic obstruction,
excess nocturnal fluid excretion may result in nocturnal
incontinence that is more severe and troublesome than
daytime leakage; successful therapy must address the
excess excretion. In contrast, another patient with the
same urinary dysfunction and excretion, but able to hold
more urine when asleep, might be bothered more by
daytime leakage. Shifting his excess nocturnal excretion
to the daytime will exacerbate the problem.

The information gathered from the history and voiding
record permits symptomatic characterization of the
incontinence as urge, in which precipitant leakage of a
large volume is preceded by a brief warning of seconds
to minutes; reflex, in which precipitant leakage is not pre-
ceded by a warning; stress, in which leakage occurs coin-
cident with, and only in association with, increases in
abdominal pressure; overflow, in which continual drib-

bling occurs; and mixed, which is usually a combination
of urge and stress. Each of these types correlates fairly
well with the pathophysiologic mechanisms already men-
tioned: urge and reflex with detrusor overactivity; stress
with urethral incompetence (owing to either urethral
hypermobility or ISD); overflow with urethral obstruc-
tion or detrusor underactivity; and mixed with both an
overactive detrusor and an incompetent outlet.

Targeted Physical Examination

Similar to the history, the physical examination is es-
sential to detect transient causes, comorbid disease, and
functional impairment. One should check for signs of
neurologic disease, such as delirium, dementia, stroke,
Parkinson’s disease, cord compression, and neuropathy
(autonomic or peripheral), as well as for atrophic vagini-
tis and general medical illnesses such as heart failure 
and peripheral edema. One also should check for bladder 
distension and for spinal column deformities suggestive
of vertebral anomalies that may impinge on the spinal
cord.

The rectal exam checks for fecal impaction, masses, and
prostate nodularity and consistency. Prostate size is less
important to assess because, as determined by palpation,
it correlates poorly with the presence or absence of outlet
obstruction.56 The remainder of the rectal exam is actu-
ally a detailed neurourologic examination because the
same sacral roots (S2–S4) innervate both the external
urethral and the anal sphincters. Gluteal fold symmetry
should be assessed. Then, with the finger in the rectum,
one assesses motor innervation by asking the patient 
to volitionally contract and relax the anal sphincter.
Because abdominal straining may mimic sphincter con-
traction, it is useful to place one’s other hand on the
patient’s abdomen to check for this. Many neurologically
unimpaired elderly patients are unable to volitionally
contract their sphincter, but if they can, it is evidence
against a cord lesion. When the perineum is relaxed, one
can assess motor innervation further by testing the anal
wink (S4–S5) and bulbocavernosus reflexes (S2–S4). In
an older person, however, the absence of these reflexes 
is not necessarily pathologic, nor does their presence
exclude an underactive detrusor (due to a diabetic neu-
ropathy, for example). Finally, afferent supply is assessed
by testing perineal sensation.

In women, one can check for pelvic muscle laxity 
(cystocele, rectocele, enterocele, uterine prolapse). After
removing one blade of the vaginal speculum (or using a
“tongue blade”), one sequentially places the remaining
blade on the anterior and posterior vaginal walls and asks
the patient to cough. If bulging of the anterior wall is
detected when the posterior wall is stabilized, a cystocele
is present; conversely, if bulging of the posterior wall is
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detected, a rectocele or enterocele is present. While the
extent of pelvic muscle laxity may be underestimated if
one checks in only the supine position, the presence of
laxity can usually be determined in any position. It is
important to realize, however, that the presence or
absence of pelvic muscle laxity reveals little about the
cause of an individual’s leakage. Detrusor overactivity
may exist in addition to a cystocele, and stress inconti-
nence may exist in the absence of a cystocele. Thus,
knowledge of pelvic muscle laxity is useful primarily in
informing the surgeon’s choice of operation. The one
exception occurs in the woman with a large cystocele:
descent of the cystocele may kink the urethra and cause
obstruction.

Stress Testing and PVR Measurement

Stress testing is important for incontinent women. Opti-
mally, it is performed when the bladder is full and she is
relaxed (check gluteal folds to corroborate) and in as
close to the upright position as possible. The cough or
strain should be vigorous and single, so that one can
determine whether leakage coincides with the increase in
abdominal pressure or follows it. Stress-related leakage
can be missed if any of these conditions is not met.
Delayed leakage, typical of stress-induced DO, should be
differentiated from leakage typical of stress incontinence,
which is instantaneous and ceases as abdominal pressure
declines. To be useful diagnostically, leakage must repli-
cate the symptom for which help is sought, because many
older women have incidental but not bothersome leakage
of a few drops. The test should not be performed if the
patient has an abrupt urge to void, because this is usually
due to an involuntary detrusor contraction that will lead
to a falsely positive stress test. Falsely negative tests occur
when the patient fails to cough vigorously or fails to relax
the perineal muscles, the bladder is not full, or the test 
is performed in the upright position in a woman with a
large cystocele (which kinks the urethra). If performed
correctly, the stress test is reasonably sensitive and quite
specific (>90%).63–65

Following the stress test, the patient is asked to void
into a receptacle and the PVR is measured. If the stress
test was negative but the history suggests stress inconti-
nence and the combined volume of the void and PVR is
less than 200 mL, the bladder should be filled with sterile
fluid so that the stress test can be repeated at an adequate
volume. There is no need to repeat a well-performed pos-
itive stress test or to repeat it in a woman whose history
is negative for stress-related leakage; the sensitivity of 
the history for stress incontinence, unlike its specificity,
exceeds 90%,66,67 making the likelihood of stress inconti-
nence remote in this situation.

Optimally, the PVR is measured within 5 min of
voiding. Measuring it after an intentional void is better

than after an incontinent episode, because many patients
are able to partially suppress the involuntary contraction
during the episode and more than the true PVR remains.
In cognitively impaired patients this may not be possible;
however, as the resulting artifact will lead to a falsely ele-
vated PVR, a low value is still useful. The PVR will also
be spuriously high if measurement is delayed (especially
if the patient’s fluid intake was high or included caffeine),
the patient was inhibited during voiding, or there is dis-
comfort due to urethral inflammation or infection. It will
be spuriously low if the patient augmented voiding by
straining (most important in women), if the catheter is
withdrawn too quickly, and if the woman has a cystocele
that allows urine to “puddle” beneath the catheter’s
reach. Of note, relying on the ease of catheterization to
establish the presence of obstruction can be misleading,
because difficult catheter passage may be caused by ure-
thral tortuosity, a “false passage,” or catheter-induced
spasm of the distal sphincter, whereas catheter passage
may be easy in even obstructed men.68

Two other tests should be mentioned. Because pelvic
muscle laxity may be present regardless of the cause of
incontinence in an older woman, the “Q-tip test” used 
to detect such laxity is of little value.61 The Bonney (or
Marshall) test assesses whether leakage that coincides
with increased abdominal pressure can be prevented by
stabilizing (not occluding) the bladder base and there-
by preventing its herniation through the urogenital
diaphragm. The test is performed by placing a finger in
each lateral vaginal fornix and asking the patient to
cough again. Stress incontinence owing to urethral hyper-
mobility is considered present if leakage is prevented.
The value of this test is limited in elderly women because
vaginal stenosis is common and may lead to a false-
positive result by precluding accurate finger placement;
if one’s fingers are not placed far enough laterally, they
may occlude the bladder outlet rather than stabilizing it
and prevent leakage even in a patient with detrusor insta-
bility. Furthermore, even if the test is performed cor-
rectly, a false-positive result may occur if the first episode
of leakage was due to a cough-induced detrusor contrac-
tion, which, having emptied the bladder, does not recur
during bladder base elevation.

Laboratory Investigation

One should check the blood urea nitrogen (BUN), crea-
tinine, urinalysis, and PVR in all patients.1,61,69,70 Urine
culture should be obtained in those with dysuria or an
abnormal urinalysis. Serum sodium, glucose, and calcium
should be measured in patients with confusion. If the
voiding record suggests polyuria, serum glucose and
calcium should be determined. Sterile hematuria suggests
partially or recently treated bacteriuria, malignancy, cal-
culus, or tuberculosis.



Empiric Diagnostic Categorization

After transient and serious causes have been addressed,
the optimal diagnostic strategy for persistent inconti-
nence is unknown.1,70,71 “Bedside” cystometry has been
proposed, but its utility is limited because it misses low-
pressure contractions of DHIC; its feasibility and accu-
racy are low in frail elderly72; and detected DO may 
be either incidental and unrelated to leakage or due to
urethral obstruction or incompetence and warrant dif-
ferent therapy. The following approach,11 although still
unproved, is relatively noninvasive, accurate, cost-
effective, and easily tolerated. A similar approach forms
the basis for the AHCPR Clinical Practice Guideline,1 as
well as the Minimum Data Set/Resident Assessment
Instrument that we designed and validated for use in 
all American nursing homes.73

The first step is to identify the 5% to 10% of individu-
als with overflow incontinence (e.g., PVR > 450mL).
Because its causes (obstruction and underactive detru-
sor) cannot be differentiated clinically,73–75 further assess-
ment is warranted for those in whom it would affect
therapy, and catheterization should be used for the rest.

For the remaining patients, the next step depends 
on their sex. In women, obstruction is rare. Thus, in the
absence of previous bladder neck suspension or pro-
lapsing cystocele, the differential diagnosis is generally
between stress incontinence and DO. If the contemplated
intervention is nonoperative, this distinction usually 
can be made on clinical grounds alone, informed by the
caveats mentioned earlier.

In men, stress incontinence is uncommon and presents
with a characteristic drip (similar to a “leaky faucet”) that
is exacerbated by standing or straining. Thus, the usual
problem in men is differentiating DO from obstruction.
Figure 63.5 summarizes the approach. Uroflowmetry is
helpful, but only if peak flow is normal (e.g., >12mL/s for
voided volume of 200mL); the age-related decrease in
bladder contractility means that a normal unstrained 
flow rate, together with PVR less than 100mL, effectively
excludes clinically significant obstruction in an older
man.74 The next step is to search for hydronephrosis 
in men whose PVR exceeds 200mL and to decompress
those in whom it is found.56 Further evaluation is also rea-
sonable for men without hydronephrosis who would be
amenable to surgery if obstructed. For the rest, it seems
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Figure 63.5. Stepwise evaluation of incontinent men. Assumes
transient (DIAPERS) causes have been excluded. Cutoffs for
postvoiding residual urine volumes are intended as guidelines
rather than absolute values, which are not available; see text for
further details and caveats. Rectangles, denote tests/actions;

rounded boxes, findings/diagnoses; UI, urinary incontinence;
PVR, postvoiding residual volume; SI, stress incontinence;
DO, detrusor overactivity. (See Table 63.6 for management 
suggestions.)
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sensible to treat those with urge incontinence for pre-
sumed DO, provided they are compliant and can be
taught signs of incipient urinary retention; bladder re-
laxants should be avoided in those with significantly 
elevated PVR (e.g., >150mL). A similar approach is
advocated for cognitively impaired men who can be
closely observed (e.g., institutionalized residents).73,76

Men without urge incontinence, those who fail empiric
therapy, and those who are cognitively impaired and less
supervised should be evaluated further if findings would
affect therapy.

Urodynamic Testing

Although its precise role in the elderly is unclear, multi-
channel urodynamic evaluation is probably warranted
when diagnostic uncertainty may affect therapy and
when empiric therapy has failed and other approaches
would be tried. Because conditions that closely mimic
obstruction and stress incontinence are so common in the
elderly—including altered fluid excretion,60 medication
use, Detrusor Hyperactivity (DH), and DHIC51,52—
urodynamic corroboration of the diagnosis is strongly
recommended if surgery will be performed.1,51,73,76 What-
ever its role, however, urodynamic evaluation of elderly
patients is reproducible, safe, and feasible to perform,
even in frail and debilitated individuals.40,77

Urodynamic evaluation consists of a battery of tests
that characterize bladder and urethral function during
both the filling and voiding phases of the micturition
cycle. Optimally, bladder, urethral, and rectal pressures
are measured simultaneously and during both phases 
of the cycle. Concurrent fluoroscopic monitoring is
extremely helpful for the elderly patient, because pres-
sure monitoring alone may miss involuntary contractions,
obstruction, and stress incontinence. Some of the more
commonly used tests are described next.

Cystometry

Cystometry (CMG) assesses only the bladder, not the
outlet, and only during filling, not voiding. Therefore, it
yields only part of the information needed to establish a
diagnosis. It is performed by inserting a catheter into the
bladder, filling it with gas or fluid, and observing the
bladder’s pressure response to increasing volume. In
addition to providing information about bladder proprio-
ception (sensation), compliance, and capacity, cystometry
detects involuntary detrusor contractions (detrusor over-
activity), which generally appear as phasic increases in
bladder pressure. However, if the contraction amplitude
is low (as in DHIC) or if the patient talks, coughs, or
moves during the contraction, these contractions may be
missed.51,52 Furthermore, artifacts are common, especially
when investigating the elderly. These artifacts can be 

minimized by having the test performed by a knowl-
edgeable physician (not a technician), by infusing fluid
rather than gas, by using moderate infusion rates 
(<100mL/min) rather than rapid ones, by using fluo-
roscopy, and—most importantly—by measuring abdomi-
nal and bladder pressures simultaneously to differentiate
rises in bladder pressure from rises in abdominal pressure.

Finally, because involuntary contractions may occur 
in the elderly as an incidental finding rather than as the
cause of incontinence or since they may be merely sec-
ondary to primary urethral pathology (e.g., stress incon-
tinence or obstruction), their significance is difficult to
discern without further testing. Such differentiation is
important to avoid misdirected therapy; for instance, anti-
cholinergic therapy of DO in a man in whom the DO is
incidental to obstruction could precipitate painful urinary
retention.

Urethral Profilometry (During Filling 
and Voiding)

There are two types of profilometry, depending on
whether urethral pressure is measured when the bladder
is at rest or contracting. The first is called urethral closure
pressure profilometry (UCPP) and the second micturi-
tional urethral pressure profilometry (MUPP). UCPP is
performed by inserting a catheter into the bladder, slowly
withdrawing it through the urethra, and plotting urethral
pressure at each point. The diagnostic value of UCPP 
is limited. In women with known stress incontinence,
however, very low urethral pressures suggest that leakage
may reflect intrinsic sphincter deficiency (ISD) rather
than urethral hypermobility; in the former, urethral pres-
sure is consistently low (e.g., <10cmH2O), while in the
latter it is normal. Determining “leak point pressure,” the
pressure at which the sphincter becomes incompetent
during coughing or straining, is another way to identify
ISD. Urethral profilometry is also used to exclude 
detrusor-sphincter dyssynergia. Generally, only evalua-
tion of the distal urethral sphincter is required; this
sphincter should relax just before, or coincident with,
detrusor contraction.

MUPP is useful for evaluating men.78 It is performed
by simultaneously measuring pressure in the bladder 
and along the urethra as the patient voids. With urethral
obstruction, the pressure distal to the obstruction is lower
than bladder pressure. If obstruction is detected, fluo-
roscopy can localize the site. MUPP is more accurate
than cystoscopy for determining the presence of an
obstruction and judging its severity.56

Uroflowmetry

Uroflowmetry is often used to screen men for urethral
obstructions.74 The flow rate depends not only upon the



presence of obstruction, however, but also upon the
strength of detrusor contraction. To interpret the test, one
must know the voided volume, residual volume, whether
the void was augmented by abdominal straining, the peak
and mean flow rates, and the configuration of the accom-
panying trace. Interrupted and oscillatory patterns are
suggestive of abdominal straining, bladder weakness,
or outlet obstruction. Although age-related norms have
been devised to facilitate interpretation of the test, the
studies on which they are based are flawed and included
few patients over age 70. Moreover, although the sensi-
tivity of the test likely increases with age, its specificity
almost certainly declines.74 Thus, the utility of isolated
uroflowmetry in elderly males remains undefined. One
can, however, derive some information from it. In the
older man with symptoms of prostatism, a normal flow
rate and PVR less than 100mL exclude clinically signifi-
cant obstruction.

Electromyography

Electromyography (EMG) evaluates the distal urethral
sphincter by determining the integrity of its innervation,
testing its response to reflex stimuli [such as bladder
filling (guarding reflex) and bulbocavernosus stimula-
tion], and characterizing its behavior during voiding.
Several techniques are available for EMG, depending 
on whether one employs surface or needle electrodes,
records the response of single or multiple nerve fibers,
and evaluates the nerve supply to the urethral sphincter
or the pelvic floor musculature (through vaginal, anal, or
perineal probes). The most accurate technique is to insert
a needle electrode directly into the distal urethral sphinc-
ter. Although most elderly patients can tolerate this,
the results can be difficult to interpret, the equipment 
is expensive, and, if urodynamic testing is performed 
as already detailed, EMG adds little. If fluoroscopically
monitored multichannel urodynamic capability is not
available, however, EMG is useful. Unfortunately, in
these situations, only surface or anal EMG is usually per-
formed. As these techniques are fraught with artifact,
they should be interpreted with caution.

Radiographic Evaluation

Optimally, the radiographic and urodynamic evaluations
are performed simultaneously, allowing correlation of
visual and manometric information. If this is not feasible,
substantial information can still be gleaned from cystog-
raphy. A full evaluation includes posteroanterior and
oblique (or lateral) views of the bladder, at rest and
during straining and voiding. These films check for
bladder trabeculation, diverticula, masses, bladder neck
competence, and ureteral reflux. Although the ure-
throvesical angle and axis are also often measured, their
reliability and relevance are limited. The voiding films

allow one to check for outlet obstruction. Postvoiding
residual volume also can be assessed radiographically, but
there are pitfalls. Elderly patients are frequently rushed
through busy radiography departments and may feel too
inhibited to void to completion; the radiologist, who may
have been absent during the exam, may then erroneously
conclude that the residual volume is elevated. Con-
versely, a low volume does not exclude a weak bladder if
the patient augmented voiding by straining or by multi-
ple voids before the film was obtained. Therefore, the
radiographer should be viewed as a partner in the evalu-
ation, rather than being asked to read films blindly after
the examination is completed.

Therapy

Like the diagnostic approach, treatment must be individ-
ualized because factors outside the lower urinary tract 
so often affect feasibility and efficacy. For instance,
although both may have detrusor overactivity that can be
managed successfully, a patient with impaired cognition
and mobility must be treated differently from one who 
is ambulatory and cognitively intact. This section and
Table 63.6 outline several treatments for each condition
and provide guidance for their use. It is assumed that
serious underlying conditions, transient causes of inconti-
nence, and functional impairments have already been 
addressed. It cannot be overemphasized that successful
treatment of established incontinence, especially in the
elderly, is usually multifactorial and requires addressing
factors beyond the urinary tract, as well.

Detrusor Overactivity

The initial approach to detrusor overactivity is to iden-
tify and treat its reversible causes. Unfortunately, many
of its causes are not amenable to specific therapy or a
cause may not be found, so treatment usually must be
symptomatic. Simple measures, such as adjusting the
timing or amount of fluid excretion (see Fig. 63.4) or pro-
viding a bedside commode or urinal are often successful.
If not, the cornerstone of treatment is behavioral therapy.
If the patient can cooperate, bladder training regimens
will extend the voiding interval.79–82 For instance, if the
voiding record documents incontinence when the inter-
val exceeds 3 h, the patient is instructed to void every 
2 h and to suppress urgency in between. Once dry, the pa-
tient can extend the interval by half an hour and repeat
the process until a satisfactory result or continence is
achieved. Patients need not follow this regimen at night,
because nighttime improvement parallels daytime suc-
cess. Biofeedback may be added,80,81,83,84 but its marginal
benefit is unclear82,85

63. Urinary Incontinence 945



946 N.M. Resnick

For cognitively impaired patients, “prompted voiding”
is used.12,86 Asked every 2 h whether they need to void,
patients are escorted to the toilet if the response is af-
firmative. Positive verbal reinforcement is employed 
and negative comments are avoided. Prompted voiding
reduces incontinence frequency in nursing homes by
roughly 50%, and leakage can be virtually eliminated
during daytime hours in one-third of residents.87–89 The

latter group can be identified within 3 days. When
prompted hourly to void during the daytime, they urinate
into a toilet or commode more than two-thirds of the
time that they indicate the need to do so, or they become
continent on more than 80% of checks. Response is
maintained when the prompting interval is increased 
to 2 h. Half the remaining patients also improve with
prompting, but they remain wet more than once during

Table 63.6. Stepwise approach to treatment.a

Clinical type
Condition of incontinenceb Treatment

Detrusor overactivity with Urge 1. Bladder retraining or prompted voiding regimens
normal contractility (DO) 2. ±Bladder relaxant medication (anticholinergic, smooth muscle relaxant, calcium channel

blocker), if needed and not contraindicated
3. Indwelling catheterization alone is often unhelpful because detrusor “spasms” often

increase, leading to leakage around the catheter
4. In selected cases, induce urinary retention pharmacologically and add intermittent or

indwelling catheterizationf

Detrusor hyperactivity with Urgec 1. If bladder empties adequately with straining, behavioral methods (as above) ±bladder
impaired contractility relaxant medication (low doses; especially feasible if sphincter incompetence coexists)
(DHIC) 2. If residual urine >150ml, augmented voiding techniquesd or intermittent catheterization

(±bladder relaxant medication); if neither feasible, undergarment or indwelling catheter

Stress incontinence Stress 1. Conservative methods [weight loss if obese; treatment of cough or atrophic vaginitis;
physical maneuvers to prevent leakage (e.g., tighten pelvic muscles, cross legs);
occasionally, use of tampon or pessary is useful]

2. If leakage threshold ≥150ml identified, adjust fluid excretion and voiding intervals
3. Pelvic muscle exercises ±biofeedback/weighted intravaginal “cones”
4. Imipramine (or doxepin) or alpha-adrenergic agonists, ±estrogen, if not contraindicated
5. Surgery [urethral suspension, or compression (“sling”), periurethral bulking injections,

artificial sphincter]

Urethral obstruction Urge/overflowe 1. Conservative methods (including adjustment of fluid excretion, bladder retraining/
prompted voiding) if hydronephrosis, elevated residual urine, recurrent symptomatic 
UTI, and gross hematuria have been excluded

2. Bladder relaxants if DO coexists, PVR is small, and surgery is not desired or feasible
3. Alpha-adrenergic antagonists, finasteride, antiandrogens, and/or LHRH analogues if not

contraindicated and the patient either prefers them or is not a surgical candidate
4. Surgery (incision, prostatectomy)

Underactive detrusor Overflow 1. If duration unknown, decompress for several weeks and perform a voiding trial
2. If cannot void, PVR remains large, or retention is chronic, try augmented voiding 

techniquesd ±alpha-adrenergic antagonist, but only if some voiding possible;
bethanechol rarely useful unless bladder weakness due to an anticholinergic agent that 
cannot be discontinued

3. If fails, or voiding is not possible, intermittent or indwelling catheterizationf

UTI, urinary tract infection; PVR, postvoiding residual volume.
a These treatments should be initiated only after adequate toilet access has been ensured, contributing conditions have been treated (e.g., atrophic
vaginitis, heart failure), fluid management has been optimized, and unnecessary or exacerbating medications have been stopped. For additional
details, recommendations, and drug doses, see text.
b Urge: Leakage in the absence of stress maneuvers and urinary retention, usually preceded by abrupt onset of need to void.
Stress: Leakage that coincides instantaneously with stress maneuvers, in the absence of urinary retention or detrusor contraction.
Overflow: Frequent leakage of small amounts associated with urinary retention.
c May also mimic stress or overflow incontinence.
d Augmented voiding techniques include Crede (application of suprapubic pressure) and Valsalva (straining) maneuvers, and “double” voiding.
They should be performed only after voiding has begun.
e Also can cause postvoid “dribbling” alone, which is treated conservatively (e.g., by sitting to void and allowing more time, “double voiding,” and
by gently “milking” the urethra after voiding).
f UTI prophylaxis can be used for recurrent symptomatic UTIs, but only if catheter is not indwelling.
Source: Adapted from Resnick NM. Voiding dysfunction and urinary incontinence. In: Beck JC, ed. Geriatric Review Syllabus. New York:
American Geriatrics Society; 1991:141–154, with permission.



the daytime. For the quarter of patients who do not re-
spond to prompting at baseline, little benefit is obtained
by further prompting. Importantly, response does not
correlate with the degree of dementia. In addition, these
results were obtained without drugs, and urodynamic
evaluations were not performed.89,90 Tailoring the regi-
men to the cause and pattern of incontinence should fur-
ther improve outcome.

The voiding record also can be helpful if it reveals that
nocturnal incontinence correlates with nocturnal diure-
sis. If caused by systolic congestive heart failure, it should
improve with diuretic therapy. If due to peripheral edema
in the absence of heart failure and hypoalbuminemia (i.e.,
venous insufficiency), it should respond to pressure gra-
dient stockings. If it is not associated with peripheral
edema, it may respond to alteration of the pattern of fluid
intake or administration of a rapidly acting diuretic in the
early evening.60,91 For patients with DHIC whose voiding
record and PVR suggest that involuntary detrusor con-
tractions are provoked only at high bladder volumes,
catheterization at bedtime will remove the residual urine,
thereby increasing functional bladder capacity and re-
storing both continence and sleep.

Drugs augment behavioral intervention but do not
supplant it because they generally do not abolish in-
voluntary contractions, Timed toileting or bladder re-
training, in conjunction with a bladder relaxant, is thus
especially useful for older adults who have little warning
before detrusor contraction.13 Table 63.7 provides infor-

mation on drugs used to treat DO. There are few data 
on comparative efficacy or toxicity of standard drugs in
the elderly, but available studies show similar efficacy 
for most agents, except flavoxate, which fares poorly in
controlled trials1; no controlled data are available for
hyoscyamine in the elderly.

Both oxybutynin and tolterodine have proved effective
in well-conducted trials that included older adults,13,92,93

and healthy elderly participants appeared to respond as
well as younger patients. Fewer data are available for
extended-release oxybutynin in the elderly,1,13,94 but our
randomized and controlled data, in which low-dose
immediate-release oxybutynin was given three or four
times daily, suggest that the more constant serum con-
centrations achieved with extended release oxybutynin
should yield similar results to the immediate-release form
given frequently. For instance, in our trial of community-
dwelling patients, two-thirds of patients (mean age, 73
years) became continent, including 71% whose bladder
had normal contractility and 47% of those with DHIC,
as compared with 17% on placebo.95 Immediate-release
oxybutynin, which has a short half-life, can be employed
prophylactically if incontinence occurs at predictable
times. Intravesical instillation of several agents is also
effective in younger patients,92 but the need for self-
catheterization makes this strategy less useful in the
elderly.

Unlike tolterodine or extended-release oxybutynin,
immediate-release oral oxybutynin has been assessed in
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Table 63.7. Bladder relaxant medications used to treat urge incontinence.a

Medication class, name, and dosage Comments

Smooth muscle relaxant
Flavoxate 300–800mg daily (100–200mg po tid-qid)b Has not proved effective in placebo-controlled trials

Calcium channel blocker
Diltiazem 90–270mg daily (30–90mg po qd-tid) No controlled trial data; most useful for the patient with another indication
Nifedipine 30–90mg daily (10–30mg po qd-tid) for the drug (e.g., hypertension, angina pectoris, or abnormalities of cardiac

diastolic relaxation)

Combination smooth muscle relaxant and anticholinergic Both oxybutynin and tolterodine have proved effective in rigorous controlled
Oxybutynin IR 7.5–20mg daily (2.5–5mg po tid-qid)c trials when used continuously; fewer controlled data are available for
Oxybutynin XL 5–30mg daily (given once daily) dicyclomine but efficacy appears to be similar; because immediate release
Tolterodine 2mg twice daily oxybutynin and dicyclomine have a rapid onset of action, they can be tried
Dicyclomine 30–90mg daily (10–30mg po tid) prophylactically if incontinence occurs at predictable times

Tricyclic antidepressantsd May be particularly helpful in women with coexistent stress incontinence;
Doxepin 25–75mg daily (10–25mg po qd-tid) orthostatic hypotension often precludes their use, but a tricyclic
Imipramine 25–100mg daily (10–25mg po qd-qid) antidepressant may be preferred for a depressed incontinent patient without

orthostatic hypotension

IR, immediate release; XL, extended release.
a All drugs should be started at the lowest dose and increased slowly until encountering maximum benefit or intolerable side effects. All are given
in divided doses, except the antidepressants and long-acting forms of oxybutynin and tolterodine, which may be given as a single daily dose.
b Some uncontrolled reports suggest that doses up to 1200mg/day may be effective with tolerable side effects; efficacy has not been supported by
randomized controlled trials at any dose.
c May also be applied intravesically in patients who can use intermittent catheterization.
d May give as single daily dose of 25–100mg after determining the optimal dose.
Source: Adapted from Resnick NM. Urinary incontinence. Lancet. 1995;346:94–99, with permission.
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nursing home patients. In a randomized controlled trial,
2.5mgqid proved well tolerated and effective, albeit less
so than in more independent people. On this dose, 10%
of these frail patients (mean age, 89 years) became com-
pletely continent, and incontinence frequency decreased
by at least half in 27% and by at least one-third in 54%
(Resnick et al., unpublished data).

For depressed patients, imipramine may be tried,1 but
only if the depression has not already remitted and there
is no evidence of orthostatic hypotension. Other tricyclic
agents should work similarly, but efficacy data are avail-
able only for imipramine and doxepin.92

Regardless of which bladder relaxant is used, urinary
retention may develop. PVR and urine output should be
monitored, especially in DHIC in which the detrusor is
already weak. Subclinical urinary retention also may
develop, reducing functional bladder capacity and at-
tenuating or even reversing the drug’s benefit. Thus, if
incontinence worsens as the dose is increased, PVR
should be remeasured. Another reason for drug failure 
is excess fluid ingestion engendered by anticholinergic-
induced xerostomia. For patients whose incontinence
defies other remedies (such as those with DHIC), induc-
ing urinary retention and using intermittent catheteriza-
tion may be viable if catheterization is feasible. Other
remedies for urge incontinence, including electrical stim-
ulation96–98 and selective nerve blocks,99 are successful in
selected situations but have not been studied adequately
in the elderly.

Vasopressin has little efficacy for geriatric inconti-
nence,100–102 and the high prevalence of contraindications 
to its use [e.g., renal insufficiency, heart failure (even sub-
clinical)], the risk of inducing serious hyponatremia and
fluid retention,102 and the considerable expense suggest
that use of desmopressin acetate (DDAVP) in the elderly
should await results of further studies. These caveats are
underscored by recent data that suggest that nocturnal
polyuria may reflect more of a disordered release of atrial
natriuretic hormone (ANH) than of vasopressin.103 If cor-
roborated, such increased ANH release could result in a
natriuresis that would underlie the older patient’s predis-
position to hyponatremia when treated with vasopressin.

Adjunctive measures, such as pads and special un-
dergarments, are invaluable if incontinence proves
refractory. Many types are now available, allowing 
the recommendation to be tailored to the individual’s
problem.104–107 [Most are included in an illustrated catalog
(NAFC, P.O. Box 8310, Spartanburg, SC 29305;
www.nafc.org)]. For bedridden individuals, a launderable
bedpad may be preferable, whereas for those with a
stroke, a diaper or pant that can be opened using the good
hand may be preferred. For ambulatory patients with
large gushes of incontinence, wood pulp-containing prod-
ucts are usually superior to those containing polymer gel
because the gel generally cannot absorb the large amount

and rapid flow, whereas the wood pulp product can easily
be doubled up if necessary. Optimal products for men
and women differ because of the location of the “target
zone” of the urinary loss. Finally, the choice will be influ-
enced by the presence of fecal incontinence.

Condom catheters are helpful for men, but they are
associated with skin breakdown, bacteriuria, and de-
creased motivation to become dry12,86,108,109; these also 
are not feasible for the older man with a small or re-
tracted penis. External collecting devices have been de-
vised for institutionalized women110; whether they will
adhere adequately in more active women remains to be
determined. Indwelling urethral catheters are not recom-
mended for detrusor overactivity because they usually
exacerbate it. If they must be used (e.g., to allow healing
of a pressure sore), a small catheter with a small balloon
is preferable to avoid leakage around the catheter; such
leakage almost invariably results from bladder contrac-
tions rather than a catheter that is too small. Increasing
catheter and balloon size only aggravates the problem
and may result in urethral erosion and sphincter incom-
petence. If spasms persist, drugs such as oxybutynin can
be tried. More potent anticholinergic agents, such as bel-
ladonna suppositories, should be avoided in the elderly.

Stress Incontinence

Urethral hypermobility, the most common cause of 
stress incontinence in older women, may be improved 
by weight loss if the patient is obese, by postural maneu-
vers,111 by therapy of precipitating conditions such as
atrophic vaginitis or cough (e.g., due to an angiotensin-
converting enzyme inhibitor), and (rarely) by insertion of
a pessary.112,113 If the voiding diary reveals that leakage is
volume dependent, it may be improved by adjusting fluid
excretion and voiding intervals to keep bladder volume
below this threshold. However, if the threshold is less
than 150 to 200 ml, this strategy generally is not alone 
sufficient.

Pelvic muscle (Kegel) exercises can decrease inconti-
nence substantially, especially if the patient also contracts
her pelvic muscles at the time of stress. The exercises are
performed by “drawing in” the perianal and perivaginal
muscles while relaxing the abdominal, gluteal, and thigh
muscles. The patient should place her hand on her
abdomen to ensure that it remains relaxed. Another
method is to interrupt voiding midstream by contracting
the sphincter, again ensuring that nearby muscles remain
relaxed. The exercise can be taught during the examina-
tion; for patients who need more help, an inexpensive
audiotape is available from NAFC (National Association
for Continenc, at the above address). Once she identifies
the correct muscles, the patient should try to increase 
the number and duration of contractions, exercising at
any time and during any activity. The optimal regimen



remains to be determined, but proven regimens involve
30 to 200 contractions/day for up to 10s at a time.1,114–117

Unfortunately, these exercises must be pursued indefi-
nitely, efficacy is limited for severe incontinence, only
10% to 25% of women become fully continent, and many
older women are unable or unmotivated to follow such
regimens. Adding vaginal cones, biofeedback, or electri-
cal stimulation likely enhances efficacy, but their marginal
benefit is unclear.1,115,117,118 Urethral plugs are still under
development.

If not contraindicated by other conditions, treatment
with an alpha-adrenergic agonist, such as phenylpro-
panolamine (PPA) or pseudoephedrine, may be added 
and is often beneficial for women, especially when admin-
istered with estrogen.1,92,116 Pseudoephedrine and estrogen
may also work for women with sphincter deficiency. Unfor-
tunately, PPA, the agent for which most data are available,
was recently withdrawn from the American market,owing
to reports of a very small risk of stroke.119 Pseudoephedrine
remains available, inexpensive, and obtainable without a
prescription.As it is also contained in nonprescribed reme-
dies for coryza and allergy, however, the physician should
prescribe the dose and guide the choice of preparation,
because some capsules also contain agents such as chlor-
pheniramine in doses that can be troublesome for elderly
patients. The physician should also closely supervise its 
use in patients with hypertension, if it is used at all.
Imipramine, with beneficial effects on the bladder and the
outlet, is a reasonable alternative for patients with evi-
dence of both stress and urge incontinence,but it should be
used only if symptoms as well as signs of postural hypoten-
sion have been excluded.

If these methods fail or are unacceptable, further 
evaluation of the urinary tract may be warranted. If 
urethral hypermobility is confirmed, surgical correc-
tion is successful in the majority of selected elderly
patients.15,120–122 If sphincter incompetence is diagnosed
instead, it can be corrected with a different procedure
(pubovaginal sling),123 but the morbidity is higher and
precipitation of chronic retention is more likely than with
correction of urethral hypermobility. The influence of
coincident DO on outcome in older women has been
inadequately investigated for either type of stress incon-
tinence. Other treatments for sphincter incompetence
include periurethral bulking injections (e.g., bovine col-
lagen) and insertion of an artificial sphincter.124 Each is
effective in selected cases, but reported experience with
these approaches in individuals over age 75 is still limited,
and so is long-term follow-up.125 Many devices other than
pessaries have been developed to contain the leakage.
Most are applied as a “cap” over the urethral meatus.
Unfortunately, most are available for only a brief period,
and few objective data have yet been accrued on any,
especially in older women for whom atrophic mucosa
makes application of such devices more problematic.

For men in whom these interventions fail, prostheses
such as condom catheters or penile clamps may be use-
ful, but most require substantial cognitive capacity and
manual dexterity and are often poorly tolerated. Penile
sheaths (e.g., McGuire prosthesis or adhesive underwear
liners) are an alternative. As already discussed, pads and
undergarments are used as adjunctive measures.
However, in these cases, polymer gel pads are frequently
successful because the gel can more readily absorb the
smaller amount of leakage. Some products can be flushed
down the toilet, a convenient feature for ambulatory
individuals.

Outlet Obstruction

For older men, conservative management often suffices.
In the absence of urinary retention, modification of fluid
excretion and voiding habits may be effective. If not,
alpha-adrenergic antagonists are useful and generally
well tolerated, except for men with diastolic dysfunction
or significant aortic stenosis, in whom these agents should
be used with more caution. Tamsulosin may be better tol-
erated than less specific alpha-blocking agents, but defin-
itive clinical data are still not available.’26 Finasteride, a
5a-reductase inhibitor, is another alternative, but fewer
men appear to benefit, the effect is more modest, and 
the benefit is more delayed.127 Devices and surgical
approaches are discussed elsewhere. Of note, DO prob-
ably resolves less often following removal of obstruction
in older persons than in younger ones; however, incon-
tinence may still improve, even in cognitively impaired
individuals.47,128 In addition, less extensive resection often
suffices for frail elderly men, in whom recurrence of
symptoms with adenoma regrowth years later is often not
an issue. This fact, coupled with surgical techniques that
now permit resection under local anesthesia, has made
surgery increasingly feasible for this population. More
detailed discussion of these and other options is provided
in Chapter 52.

In women, if a large cystocele is the problem, surgical
correction is usually required and should include bladder
neck suspension if urethral hypermobility is also present.
Prior urodynamic evaluation is helpful as well: if intrin-
sic sphincter deficiency is identified, a different surgical
approach is required to avoid converting incontinence
due to obstruction into incontinence due to sphincter
incompetence. Bladder neck obstruction is also corrected
easily, in even the frailest patient. Distal urethral steno-
sis can be dilated and treated with estrogen. If meatal
stenosis is present, more extensive intervention may be
necessary; alternatively, dilation can be repeated at fairly
frequent intervals. It should be noted that most women
who undergo dilation do not have urethral stenosis but
rather an underactive detrusor; for these women, dilation
is usually unhelpful and may be harmful.
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Underactive Detrusor

Management of detrusor underactivity is directed at re-
ducing the residual volume, eliminating hydronephrosis 
(if present), and preventing urosepsis. The first step is to
use indwelling or intermittent catheterization to decom-
press the bladder for up to a month (at least 7–14 days),
while reversing potential contributors to impaired de-
trusor function (fecal impaction and medications). If an
indwelling catheter has been inserted, it then should be
withdrawn (Table 63.8). If decompression does not fully
restore bladder function, augmented voiding techniques
[such as double voiding and implementation of the Credé
(application of suprapubic pressure during voiding) or 
Valsalva maneuver] may help if the patient is able to initi-
ate a detrusor contraction or if there is coexistent stress
incontinence, especially in a woman. Bethanechol (40–
200mg/day in divided doses) is occasionally useful in a
patient whose bladder contracts poorly because of treat-
ment with anticholinergic agents that cannot be discontin-
ued (e.g., tricyclic antidepressant).34 In other patients,
bethanechol may decrease the PVR if sphincter function
and local innervation are normal, but evidence for its effi-
cacy is equivocal at best, and residual volume should be
monitored to assess its effect.129,130

On the other hand, if after decompression the detrusor
is acontractile, these interventions are apt to be fruitless,

and the patient should be started on intermittent or
indwelling catheterization; a condom catheter is con-
traindicated in the setting of retention. For individuals at
home, intermittent self-catheterization is preferable and
requires only clean, rather than sterile, catheter insertion.
The patient can purchase two or three of these catheters
inexpensively. One or two are used during the day and
another is kept at home. Men can carry their catheter in
a coat pocket, and women can carry theirs in a purse (the
catheter used for females is only a few inches long).
Catheters are cleaned daily, allowed to air dry at night,
sterilized periodically, and may be reused repeatedly.
Antibiotic or methenamine prophylaxis against urinary
tract infection is probably warranted if the individual gets
more than an occasional symptomatic infection or has an
abnormal heart valve.131,132 Intermittent catheterization 
in this setting is generally painless, safe, inexpensive, and
effective, and allows individuals to carry on with their
usual daily activities. For debilitated patients, however,
intermittent catheterization is usually less feasible,
although sometimes possible.107,133 If used in an institu-
tional setting, sterile rather than clean technique should
be employed until studies document the safety of the
latter.

Unfortunately, despite the benefits and proven feasi-
bility of intermittent catheterization,134,135 most elderly
individuals choose indwelling catheterization instead.

Table 63.8. Removing an indwelling urethral catheter.

Ensure that bladder has been decompressed for at least several days, and 7–21 days if possible; the higher the residual volume, the longer the
bladder should be decompressed.

Correct reversible causes of urinary retention: fecal impaction; pelvic/perineal pain; and use of anticholinergic, alpha-adrenergic agonist, or
calcium channel blocker medications. If an anticholinergic antidepressant/antipsychotic agent cannot be stopped, consider switching to one
with fewer or no anticholinergic side effects, or consider adding bethanechol. Addition of an alpha-adrenoceptor antagonist may be helpful,
but is unproven in women.

Treat delirium, depression, atrophic vaginitis, or urinary tract infection, if present.
Record urinary output at intervals of 6–8h for 2 days to establish a pattern of baseline urine excretion.
Remove the catheter at a time that permits accurate recording of urine output and allows for postvoiding recatheterization; clamping the

catheter before removal is not necessary and can be dangerous.
Reinsert the catheter only:

• After the patient voids, to determine PVR volume; or
• After the expected bladder volume (based on records of urine output)—not the time since the catheter was removed—exceeds a preset limit

(e.g., 600–800ml); or
• If the patient is uncomfortable and unable to void despite ensured privacy and maneuvers performed to encourage voiding (e.g., running

water, tapping suprapubic area, or stroking inner thigh).

If the patient voids and the PVR volume is:

• Greater than 400ml—reinsert the catheter and evaluate further, if appropriate.a

• 100–400ml—watch for delayed retention and evaluate further, if appropriate.a

• Less than 100ml—watch for delayed retention.

If the patient is unable to void, evaluate further if appropriate. If not, resident requires permanent catheterization.a

PVR, postvoiding residual.
a Further evaluation is appropriate when the patient and physician feel that if a surgically correctable condition were found (e.g., urethral obstruc-
tion), an operation would be preferable to chronic catheterization or the other options described in the text.
Source: Modified from Resnick NM. Incontinence. In: Beck JC, ed. Geriatric Review Syllabus. New York: American Geriatrics Society;
1991:141–154, with permission.



As in younger individuals, complications of chronic
indwelling catheterization include renal inflammation
and chronic pyelonephritis,136 bladder and urethral ero-
sions, bladder stones and cancer, as well as urosepsis.132

Principles of catheter care are summarized in Table 63.9.
When indicated, indwelling catheters can be extremely

effective, but their use should be restricted. They are indi-
cated in the acutely ill patient to monitor fluid balance,
in the patient with a nonhealing pressure ulcer, for tem-
porary bladder decompression in patients with acute
urinary retention, and in the patient with overflow incon-
tinence refractory to other measures. Even in long-term
care facilities, they are probably indicated for only 1% to
2% of patients. However, patient preference and values
are also important. Thus, an indwelling catheter may also
be justified for a cognitively intact patient who is willing
to accept the risk in return for the security and con-
venience the catheter can provide.

Summary

Regardless of age, mobility, mentation, or institutional-
ization, incontinence is never normal. By attenuating
physiologic reserve, aging increases the likelihood of
becoming incontinent in the setting of additional physio-
logic, pharmacologic, or pathologic insults. Because many
of these problems lie outside the urinary tract, so too
must the diagnostic and therapeutic focus. However, such

a strategy—coupled with a multifactorial, creative,
persistent, and optimistic approach—will increase the
chances of a successful outcome and generally reward
patient and physician alike.
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vasodilation. Additionally, there is an increase in plasma
norepinephrine and a greater norepinephrine response 
to acute hypotension in the elderly, suggesting impaired
end-organ responsiveness to adrenergic stimulation with
normal central and afferent components of the baroreflex
circuit. As a result of decreased baroreceptor reflex sensi-
tivity,elderly persons may not be able to maintain cerebral
blood flow by increasing heart rate and vascular tone in the
setting of hypotension.Thus,the elderly are more sensitive
to the effects of vasodilators and other hypotensive drugs
and are more likely to have exaggerated hypotension from
volume loss, hemorrhage, and upright posture.

Systolic hypertension, prevalent in more than 30% of
persons over age 75, also leads to diminished baroreflex
sensitivity and decreased vascular and ventricular com-
pliance. Hypertension may also increase the threshold for
cerebral autoregulation, which can lead to a decrease in
cerebral blood flow with modest acute decreases in blood
pressure to levels within the normotensive ranges.1 Thus,
the age-related physiologic changes just described may
be worsened by the presence of systolic hypertension.

Decreased Ability to Maintain 
Extracellular Volume

With aging, kidneys develop impairment of sodium con-
servation when salt intake is restricted. Basal plasma
levels of renin and aldosterone are also decreased. These
changes may increase the susceptibility of the elderly 
to orthostatic hypotension and syncope. As a result, the
effects of diuretics, salt restriction, and upright posture
may be more pronounced in the elderly.

Clinical Classification

Although syncope has a large differential diagnosis, the
etiologies can be classified into four major categories
(Table 64.1).

Syncope is defined as a sudden transient loss of con-
sciousness associated with loss of postural tone from
which the patient recovers spontaneously. Syncope has a
large differential diagnosis, ranging from common benign
problems to severe life-threatening disorders. As a result,
the approach to this symptom frequently results in 
hospital admission and performance of many diagnostic
tests. Although evaluation is often focused on explaining
the symptom by a single disease process, this approach
may not apply to the elderly because multiple physiologic
processes and age-related changes may contribute to
syncope. This chapter briefly reviews the pathophysiol-
ogy and etiologies of syncope and provides a practical
and directed evaluation of syncope in the elderly.

Pathophysiology

Syncope is caused by a sudden decrease in cerebral blood
flow to those areas of the brain that are responsible for 
consciousness (reticular activating system and both 
hemispheres). Elderly patients often have multiple comor-
bid conditions that interact with age-related physiologic
derangement, leading to a reduction in cerebral blood 
flow when even mild acute processes are superimposed.
Elderly patients with hypertension and atherosclerotic
vascular disease have baseline decreased cerebral blood
flow, which may be further reduced by multiple comor-
bid conditions. Additionally, elderly patients are often
taking multiple medications, which may further reduce
cerebral blood flow by altering vascular tone or volume.

Physiologic changes related to aging may diminish the
ability to adapt to a sudden drop in blood pressure.1

These changes include the following events.

Age-Related Cardiovascular Changes

Baroreflex sensitivity diminishes with aging, manifesting
as a reduction in vascular response to hypotensive stimuli;
this may be due to a blunting of beta-adrenergic-mediated
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Neurally Mediated Syndromes

Neurally mediated or neurocardiogenic syncope are
terms used synonymously that refer to syncope resulting
from reflex mechanisms associated with inappropriate
vasodilatation and/or bradycardia.2,3 These terms encom-
pass more specific syndromes such as vasovagal, vasode-
pressor, situational, or carotid sinus syncope.

The mechanism of neurally mediated syncope is poorly
understood, but receptors that respond to pain, mechan-
ical stimuli, and temperature are widely believed to be
important in the pathophysiology of these spells. These
receptors appear to serve as the origins of the afferent

signals triggering the various neurally mediated syncopal
syndromes.2,3 For example, in carotid sinus hypersensi-
tivity, carotid artery baroreceptors, and vasovagal
syncope, left ventricular baroreceptors (mechanorecep-
tors) serve as triggers. Similar receptors in the aortic arch,
carotid arteries, atrial and ventricular myocardium, res-
piratory tree, bladder, and the gastrointestinal tract may
trigger various other neurally mediated syndromes.2 The
afferent pathway consists of neural fibers that transmit
signals to the central nervous system sites (in the
medulla, particularly the nucleus tractus solitarius).
The efferent outflow results in vasodilatation and brady-
cardia. The effect of higher CNS centers is not fully
understood.

Vasovagal syncope is a common etiology of syncope in
the elderly. Vasovagal syncope is commonly associated
with pallor, nausea, vomiting, and sweating but may occur
without associated symptoms. It is often a response to
fear or injury. Examples of precipitating factors include
fatigue, prolonged standing, venipuncture, blood dona-
tion, heat, dental surgery, and eye surgery.

Syncope in the elderly may be associated with a wide
variety of daily situations (termed situational syncope).
In a study of institutionalized elderly, syncope in associ-
ation with micturition, defecation, postural change,
and meals was found in 20% of patients.4 Other situations
include coughing, laughing, and swallowing. Mechanisms
of syncope in these circumstances may be similar to 
vasovagal syncope with activation of inhibitory reflexes
mediated by these activities. In the elderly, impaired
homeostasis and orthostatic hypotension may facilitate
situational syncope.

Postprandial hypotension can be associated with
syncope during or after a meal. In a nursing home elderly
population, up to 36% may have a systolic blood pressure
decline of more than 20mmHg after a meal (generally at
45–60min).5 However, acute symptoms are rare. In insti-
tutionalized elderly patients with syncope, 8% of patients
had postprandial syncope.4 The mechanism of postpran-
dial hypotension is not well understood. Impaired com-
pensation for the pooling of blood in the splanchnic
blood vessels, insufficient increase in cardiac output,
impaired baroreflex function, poor peripheral vasocon-
striction, and other factors may contribute to postpran-
dial hypotension.6

Carotid sinus hypersensitivity results from the stimu-
lation of baroreceptors located just above the bifurcation
of the common carotid artery. Carotid sinus hypersensi-
tivity may be cardioinhibitory (asystole ≥3s), vasode-
pressor (a systolic blood pressure decline ≥50mmHg 
in the absence of significant bradycardia), or mixed 
(combination of cardioinhibitory and vasodepressor
response). Spontaneous loss of consciousness, termed
carotid sinus syncope, is reported in 5% to 20% of indi-
viduals with carotid sinus hypersensitivity. Attacks may

Table 64.1. Etiologies of syncope.

Neurally mediated syndromes
Vasovagal
Situational

Micturition
Cough
Swallow
Defecation

Carotid sinus syncope
Neuralgias
High altitude
Psychiatric disorders
Others (exercise, selected drugs)

Orthostatic hypotension
Neurologic diseases

Migraines
TIAs
Seizures

Decreased cardiac output
Obstruction to flow

Obstruction to LV outflow or inflow
Aortic stenosis, IHSS
Mitral stenosis, myxoma

Obstruction to RV outflow or inflow
Pulmonic stenosis
PE, pulmonary hypertension
Myxoma

Other heart disease
Pump failure

MI, CAD, coronary spasm
Tamponade, aortic dissection

Arrhythmias
Bradyarrhythmias

Sinus node disease
Second- and third-degree

atrioventricular block
Pacemaker malfunction
Drug-induced bradyarrhythmias

Tachyarrhythmias
Ventricular tachycardia
Torsades de pointes (e.g., associated with congenital long QT 

syndromes or acquired QT prolongation)
Supraventricular tachycardia

TIA, transient ischemic attack; LV, left ventricular; IHSS, idiopathic
hypertrophic subaortic stenosis; RV, right ventricular; PE, pulmonary
embolism; MI, myocardial infarction; CAD, coronary artery disease.



be precipitated by a tight collar, shaving, or sudden
turning. This disorder occurs primarily in the elderly, and
the majority of patients have coronary artery disease 
and hypertension. Other factors leading to carotid sinus
hypersensitivity include neck pathology such as enlarged
lymph nodes, tissue scars, carotid body tumors, parotid,
thyroid, head, and neck tumors, and drugs such as digi-
talis, alpha-methyldopa, and propranolol.

Stress and psychiatric illnesses such as generalized
anxiety disorder, panic disorder, and major depression
probably cause syncope by precipitating vasovagal reac-
tions. A neurally mediated mechanism is also implicated
for syncope in association with exercise, especially imme-
diately postexercise in individuals without structural
heart disease, where mild volume depletion and shifts of
blood flow to dissipate heat may precipitate neurally
mediated syncope. Neurally mediated syncope may also
occur with drugs that decrease venous return to the heart
in an upright position, such as nitroglycerine. Syncope
with aortic stenosis, hypertrophic cardiomyopathy,
supraventricular tachycardias, paroxysmal atrial fibrilla-
tion, and related to pacemakers (i.e., pacemaker syn-
drome) appear to be consistent with neurally mediated
syndrome.

Orthostatic Hypotension

Blood pressure is maintained by homeostatic adjust-
ments in the brain and reflexes in the systemic circula-
tion. Upon standing, pooling of blood in the lower
extremities and the splanchnic circulation results 
in reduced venous return to the heart and a decrease in
cardiac output, leading to stimulation of aortic, carotid,
and cardiopulmonary baroreceptors. An increase in 
sympathetic outflow and a decrease in parasympathetic
activity result, leading to an increase in heart rate and
vascular resistance to maintain systemic blood pressure.
A number of pathophysiologic processes, disease states,
and medications may alter blood pressure homeostasis,
leading to orthostatic hypotension (Table 64.2).

Age-related physiologic changes and systolic hyper-
tension contribute significantly to the development of
orthostatic hypotension in the elderly. Volume depletion
is another major cause of orthostatic hypotension
because salt and water homeostasis is impaired in the
elderly. Thus, the elderly can readily develop volume
depletion with the use of even low-dose mild diuretics or
during acute illnesses that increase insensible water
losses. This state is further exacerbated because the
elderly experience less thirst than younger people in 
the setting of hyperosmolality. Medications are also a
common cause of orthostatic hypotension in the elderly
and often in the usual therapeutic doses rather than in
toxic amounts (see Table 64.2).

A wide variety of diseases affecting the autonomic
nervous system may cause chronic orthostatic hypoten-
sion (Table 64.2). Idiopathic orthostatic hypotension is a
rare illness that affects men five times more than women.
Its manifestations may include sphincter disturbances,
impotence, impaired erection and ejaculation, and im-
paired sweating. Supine basal plasma norepinephrine
levels are markedly low and remain unchanged on 
standing, suggesting a peripheral dysfunction with deple-
tion of norepinephrine from sympathetic nerve endings.
Shy–Drager syndrome consists of autonomic failure and
involvement of the corticospinal, extrapyramidal, and
cerebellar tracts, including a Parkinson-like syndrome.
Basal norepinephrine levels are normal at rest but do not
increase substantially on standing, suggesting an inability
to stimulate normally functioning peripheral neurons.

Neurologic Diseases

Neurologic disorders are infrequent causes of syncope.
Approximately 6% of persons with ischemic stroke or
transient cerebral ischemia have associated syncope. In
483 syncope patients seen in an emergency room, 7.7%
had transient ischemic attacks.7 All patients had con-
current neurologic symptoms, most frequently vertigo,
ataxia, and paraesthesia. Almost all patients had verte-
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Table 64.2. Causes of orthostatic hypotension.

Primary
Autonomic failure with multiple system atrophy (Shy–Drager 

syndrome)
Secondary

General medical disorders: diabetes; amyloid; alcoholism
Autoimmune disease: Guillain–Barré syndrome; mixed connective 

tissue disease; rheumatoid arthritis; Eaton–Lambert syndrome;
systemic lupus erythematosus

Metabolic disease: vitamin B12 deficiency; porphyria; Fabry’s 
disease; Tangier disease

Hereditary sensory neuropathies, dominant or recessive
Central brain lesions: vascular lesion or tumors involving the 

hypothalamus and midbrain, for example, craniopharyngioma;
multiple sclerosis; Wernicke’s encephalopathy

Spinal cord lesions
Familial dysautonomia
Aging

Drugs
Tranquilizers: phenothiazines; barbiturates
Antidepressants: tricyclics; monoamine oxidase inhibitors
Vasodilators: prazosin; hydralazine; calcium channel blockers
Centrally acting hypotensive drugs: methyldopa; clonidine
Adrenergic neuron-blocking drugs: guanethidine
a-Adrenergic blocking drugs: phenoxybenzamine; labetalol
Ganglion-blocking drugs: hexamethonium; mecamylamine
Angiotensin-converting enzyme inhibitors: captopril; enlapril;

lisinopril

Source: Adapted from Bannister SR, ed. Autonomic Failure, 4th Ed.
New York: Oxford University Press, 1999, with permission.
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brobasilar transient ischemic attacks (TIAs).7 Migraines
may lead to a vasovagal reaction secondary to pain,
although they are unusual in the elderly.

Less than 2% of patients presenting with syncope are
diagnosed as having a seizure disorder as a cause of their
loss of consciousness.8 These events may include atonic
seizures and sudden falls associated with temporal lobe
epilepsy (termed temporal lobe syncope). Unwitnessed
grand mal seizures may also be mistaken as syncope if
the patient cannot provide detailed information.

Cardiac Syncope

Obstruction to Flow

Obstruction to outflow may result from structural lesions
of either the left or right side of the heart (see Table 64.1).
Exertional syncope is a common manifestation of all
types of heart disease in which cardiac output is fixed and
does not rise with exercise. The most likely mechanism of
exertional syncope is ventricular baroreceptor-mediated
hypotension and bradycardia. Exercise leads to a marked
increase in left ventricular systolic pressure, which 
may result in excessive stimulation of left ventricular
mechanoreceptors that leads to inhibition of sympathetic
and activation of parasympathetic tone through cardiac
vagal afferent fibers. Syncope in hypertrophic cardiomy-
opathy may also be due to neurally mediated syndrome
or ventricular tachycardia, which is commonly found in
these patients.

Syncope, which may occasionally occur with exertion,
is reported in 10% to 15% of patients with pulmonary
embolism and is more likely with massive embolism. The
mechanism may be acute right ventricular failure with
decreased cardiac output and hypotension or activation
of cardiopulmonary mechanoreceptors leading to neu-
rally mediated syncope.

Other Organic Heart Disease

Syncope may be the presenting symptom in 5% to 12%
of elderly patients with acute myocardial infarction
because of (1) sudden pump failure producing a decrease
in perfusion pressure of the brain, (2) rhythm distur-
bance that may include ventricular tachycardia or brady-
arrhythmias, and (3) vasovagal reactions resulting from
stimulation of left ventricular baroreceptors during acute
inferior infarction or ischemia involving the right coro-
nary artery.

Arrhythmias

Bradyarrhythmias and tachyarrhythmias may cause a
sudden decrease in cardiac output and syncope. The
elderly are less able to compensate for sudden decrease
in cardiac output caused by arrhythmias. Physiologic

impairments with aging and the effects of multiple 
medications and comorbidity may predispose elderly to
syncope in the setting of brief arrhythmias whereas such
arrhythmias may not lead to symptoms in the young.

Sick sinus syndrome and ventricular tachycardia were
the most common arrhythmic causes of syncope in the
elderly, occurring in 22% of this group. Syncope is a
central manifestation of sick sinus syndrome, reported 
in 25% to 70% of these patients. Electrocardiographic
findings include sinus bradycardia, pauses, arrest, or 
exit block. These bradyarrhythmias may be associated 
with supraventricular tachycardia or atrial fibrillation 
(tachycardia-bradycardia syndrome).

Ventricular tachycardia commonly occurs in the setting
of known organic heart disease. Torsades de pointes and
syncope in the elderly occur in the setting of acquired
long QT syndromes associated with drugs, electrolyte
abnormalities, and central nervous system disorders.
Antiarrhythmic drugs such as quinidine (quinidine
syncope), procainamide, disopyramide, flecainide, and
encainide are the most common causes of torsades de
pointes.

Multiple Abnormalities

The evaluation of the elderly should initially focus on a
single disease as explaining the loss of consciousness. If 
a single disease is found (such as severe aortic stenosis,
symptomatic bradycardia, or symptomatic orthostatic
hypotension), treatment of that disease can be planned.
However, a single disease as the cause of syncope is often
not apparent. In these patients, inability to compensate
for common situational stresses in the setting of multiple
medical problems, medications, and physiologic impair-
ments may be responsible for the loss of consciousness.
Once these potential processes are identified, treatment
should be directed to correcting these factors. As an
example, consider an elderly patient presenting with
syncope, who has taken enalapril 10mg/day, has anemia
(hemoglobin 9.0), mild orthostatic hypotension, and a
recent upper respiratory tract infection. In this patient, if
no other etiology of syncope is apparent based on clini-
cal findings and selective use of laboratory tests, volume
repletion, treatment of anemia, and adjustment or change
of antihypertensive medication may help prevent further
episodes of syncope.

Diagnostic Evaluation

The most important elements in the evaluation of
syncope in the elderly are (1) determining whether the
patient had syncope; (2) risk stratification; and (3) selec-
tive use of diagnostic tests to define the etiology of loss
of consciousness.



Determining Whether the Patient 
Had Syncope

A history from the patient and the witness, if present, is
needed to separate syncope from other entities such as
dizziness, vertigo, drop attacks, coma, and seizure. A 
particularly important issue is the distinction between
syncope and seizure, as videometric analysis of syncope
has shown myoclonic activity in 90%, predominantly con-
sisting of multifocal arrhythmic jerks in both proximal
and distal muscles.9 Historical features are often suffi-
cient to distinguish syncope from seizures. Seizures are
associated with blue face (or not pale), frothing at the
mouth, tongue biting, disorientation, aching muscles,
sleepiness after the event, and duration of unconscious-
ness of more than 5min. On the other hand, symptoms
associated with syncope are sweating or nausea before
the event and being oriented after the event. The best dis-
criminatory symptom is disorientation after the episode,
which often signifies a seizure.10

Risk Stratification

Risk stratification is important for initial management
decisions such as admission to the hospital and the use of
invasive testing such as electrophysiologic studies. The
issues include prediction of risk of sudden death and like-
lihood of cardiac syncope. In the assessment of risk, the
cause of syncope, presence of underlying cardiac disease,
and abnormalities on ECG are important.11–13

Previous studies have consistently shown increased mor-
tality and sudden death rates in patients with cardiac causes
of syncope, thus identifying patients with cardiac causes as
a high-risk subset.8,14 Examples include aortic stenosis,pul-
monary hypertension, and arrhythmic syncope. Arrhyth-
mias are primarily of concern in patients with heart disease
or abnormal ECG. Thus, the presence of heart disease and
certain abnormalities on ECG help stratify patients 
into low- and high-risk groups.11 Congestive heart failure,
valvular heart disease, hypertrophic cardiomyopathy and
other types of organic heart disease constitute a high risk
group. AV block, old myocardial infarction, and Wolf–
Parkinson–White syndrome (WPW) are examples of high-
risk findings on ECG. If the presence or absence of heart
disease cannot be determined clinically, specific tests such
as echocardiogram, stress test, and ventricular function
studies may be needed for risk stratification.

Selective Use of Diagnostic Tests

The evaluation of syncope is best approached by using
the history and physical examination, ECG, and risk strat-
ification to guide further diagnostic tests.

History, Physical Examination, and 
Baseline Laboratory Tests

A detailed account of syncope, the events leading to loss
of consciousness, and symptoms following the episode are
crucial to diagnosing specific entities. Table 64.3 shows
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Table 64.3. Clinical features suggestive of specific causes.

Symptom of finding Diagnostic consideration

After sudden unexpected pain, fear, unpleasant sight, sound, or smell Vasovagal
Prolonged standing at attention Vasovagal
Well-trained athlete after exertion (without heart disease) Vasovagal
During or immediately after micturition, cough, swallow, or defecation Situational syncope
Syncope with throat or facial pain (glossopharyngeal or trigeminal neuralgia) Neurally mediated syncope with neuralgia
With head rotation, pressure on carotid sinus (as in tumors, shaving, tight collars) Carotid sinus syncope
Immediately upon standing Orthostatic hypotension
Medications that may lead to long QT or orthostasis/bradycardia Drug induced
Associated with headaches Migraines, seizures
Associated with vertigo, dysarthria, diplopia TIA, subclavian steal, basilar migraine
With arm exercise Subclavian steal
Confusion after spell or loss of consciousness more than 5min Seizure
Differences in BP or pulse in two arms Subclavian steal or aortic dissection
Syncope and murmur with changing position (from sitting to lying, bending, Atrial myxoma or thrombus

turning over in bed)
Syncope with exertion Aortic stenosis, pulmonary hypertension

mitral stenosis, hypertrophic cardiomyopathy,
coronary artery disease

Family history of sudden death Long QT syndrome, Brugada syndrome
Brief loss of consciousness, no prodrome, with heart disease Arrhythmias
Frequent syncope, somatic complaints, no heart disease Psychiatric illness

Source: Reproduced with permission from Kapoor WN. Syncope. N Engl J Med. 2000;343:1856–1862, with permission.



962 W.N. Kapoor

clinical presentations that may suggest specific entities.
Physical examination is used to diagnose specific entities
and exclude others. Orthostatic hypotension, cardiovas-
cular findings, and neurologic examination are critical in
this regard.

Orthostatic hypotension is generally defined as a
decline of 20mmHg or more in systolic pressure on
assuming an upright position. However, this finding is
reported in up to 24% of the elderly and is frequently not
associated with symptoms. Thus, the clinical diagnosis of
orthostatic hypotension should incorporate the presence
of symptoms (e.g., dizziness and syncope) in association
with a decrease in systolic blood pressure.

In detection of orthostatic hypotension, supine blood
pressure and heart rate should be measured after the
patient has been lying down for at least 5 min. Standing
measurements should be obtained immediately and for
at least 3 min. Sitting blood pressures are not reliable for
detection of orthostatic hypotension.

Several cardiovascular findings are crucial diagnosti-
cally. Differences in the pulse intensity and blood 
pressure (generally >20mmHg) in the two arms are 
suggestive of aortic dissection or subclavian steal syn-
drome. Special focus on cardiovascular examination for
aortic stenosis, idiopathic hypertrophic subaortic stenosis,
pulmonary hypertension, myxomas, and aortic dissection
may uncover clues to these entities.

In a study of syncope in the elderly, a history and phys-
ical examination led to 40% of the diagnoses that could
be assigned.14 Futhermore, in an additional 15%, a diag-
nosis was suggested by history and physical examination
and confirmed by specific tests (e.g., echocardiogram or
catheterization for aortic stenosis).14 In comparing
elderly to young, arrhythmias are more often diagnosed
as the etiology in the elderly, and several entities were
primarily found in the elderly including aortic stenosis,
TIAs, and carotid sinus syncope.14

Initial laboratory blood tests rarely yield diagnostically
helpful information. Hypoglycemia, hyponatremia,
hypocalcemia, or renal failure are found in 2% to 3% of
patients, but most of these conditions appear to result in
seizures rather than syncope.15,16 These tests are often
confirmatory of clinical suspicion of these laboratory
abnormalities. In the elderly patients in whom a cause of
syncope is not established by the initial history and phys-
ical examination, further evaluation should focus on the
following issues: (1) arrhythmia detection, (2) tilt testing,
and (3) multiple abnormalities causing symptoms.

Arrhythmia Detection

In diagnosing arrhythmias, every attempt should be made
to attain symptomatic correlation. When this is not pos-
sible, uncertainty may remain regarding the cause of
syncope because at the current time there are no vali-

dated criteria for attributing syncope to most arrhythmias
by the use of electrocardiographic or electrophysiologic
abnormalities during asymptomatic periods.

Arrhythmias are evaluated by prolonged electrocar-
diographic monitoring or electrophysiologic studies,
although rarely (in 2%–9%) the initial electrocardiogram
or a rhythm strip may show an arrhythmia.8,14,15,16 In one
study of the elderly, ECG led to a diagnosis in 9% of
patients as compared to 4% of the young group.14 Exer-
cise ECG can be used to evaluate syncope with exercise
for the diagnosis of ischemia, exercise-induced tachy-
arrhythmias or bradyarrhythmias after abrupt termina-
tion of exercise. However, the yield of this test for
arrhythmias is very low.

Prolonged Electrocardiographic Monitoring

One method of assessing the impact of ambulatory 
monitoring in syncope is to determine the presence or
absence of arrhythmias in patients who develop symp-
toms during monitoring. In studies that evaluated
syncope or presyncope with monitoring and reported on
symptoms, only 4% of patients had symptomatic cor-
relation with arrhythmias.17 In approximately 17% of
patients, symptoms were not associated with arrhythmias,
thus potentially excluding rhythm disturbance as an 
etiology for syncope.17 In approximately 80% of patients,
no symptoms occurred but arrhythmias were often found.
The causal relation between these arrhythmias and
syncope therefore is uncertain. Furthermore, finding
brief or no arrhythmias (without symptoms) on monitor-
ing does not exclude arrhythmic syncope because of the
episodic nature of arrhythmias. In patients with high
pretest likelihood of arrhythmias, further evaluation for
arrhythmias needs to be pursued by event monitoring 
or electrophysiologic studies. Extending the duration of
monitoring to 72h may increase the yield of arrhythmias
detected but not the yield for arrhythmias associated with
symptoms.18

Long-term monitoring (weeks to months) is possible
with patient-activated intermittent external loop
recorders that can capture the rhythm during syncope
after the patient has regained consciousness because
several minutes of retrograde electrocardiographic
recording can be obtained. Loop monitoring is most
useful in patients with a history of recurrent unexplained
syncope because their probability of recurrence is higher,
making it more likely for arrhythmias to be captured
during an event. Recently, long-term monitoring (up to
24 months) has become possible with subcutaneously
inserted loop monitors. This device, roughly the size of a
pacemaker, is usually inserted in the left pectoral or infra-
mammary region, and can record an episode from 6 to 
40min before activation and 1 to 2 min afterward.
Although this is an invasive test, it may be useful in



patients with brief episodic arrhythmias not captured by
other means who have infrequent episodes. In one study
of 85 patients with recurrent syncope, a positive yield of
27% was found that included tachycardias and bradycar-
dias (5 of 18 patients with bradycardias were considered
to have neurally mediated syncope).19

Electrophysiologic Studies

Electrophysiologic studies are more likely to be “posi-
tive” in patients with known heart disease, abnormal 
ventricular function, or abnormalities on electrocardio-
gram or ambulatory monitoring. Predictors of ventricu-
lar tachycardia by electrophysiologic studies include
organic heart disease, premature ventricular contractions
(PVCs) by ECG, and nonsustained ventricular tachycar-
dia by Holter monitoring. Sinus bradycardia, first-degree
AV block, and bundle branch block by ECG predict
bradyarrhythmic outcome.

Predictors of a negative electrophysiologic study in
patients with syncope include the absence of heart
disease; an ejection fraction greater than 40%; normal
electrocardiogram and Holter monitoring; absence of
injury during syncope; and multiple or prolonged 
(>5min) episodes of syncope.

Electrophysiologic studies are abnormal in approxi-
mately 50% of patients undergoing this test. The most
common finding is inducible ventricular tachycardia. In
the elderly, a study of 75 patients who were 75 years old
or older showed electrophysiologic testing to be abnor-
mal in 68%.20 The abnormalities were mostly conduction
disturbances, such as sinus node disease in 55% and His
bundle conduction abnormalities in 39%. Inducible ven-
tricular tachycardia was found in 14% of the patients.20

The limitations of electrophysiologic testing for
syncope are similar to the problems with prolonged mon-
itoring. Symptomatic correlation is often not possible,
and the criteria for significant abnormalities are contro-
versial. For example, criteria for significantly abnormal
HV interval have ranged from greater than 55ms to
greater than 100ms. Furthermore, some of the abnor-
malities such as polymorphic ventricular tachycardia
have poor specificity.

Electrophysiologic studies identify a group of patients
who are at high risk of mortality. Mortality rates as high
as 61% and sudden death rates of 48% have been
reported at 3 years in patients with abnormal studies as
compared to 15% and 9% in the negative group.21 These
differences are probably largely due to the higher preva-
lence of cardiac comorbidity in patients with positive
findings. A low rate of mortality and sudden death in
patients with negative studies can also be reassuring
because this defines a low-risk group of syncope patients.

Patients with abnormal electrophysiologic studies 
generally have lower rates of recurrence of syncope in

follow-up as compared to patients with normal findings.
At a mean of 26 months, recurrence of syncope in the
elderly with positive electrophysiologic studies was 16%
as compared to 25% in the negative group.21 These
studies have been observational and not controlled.
Because of differences in the prevalence of heart disease
in patients with normal and abnormal electrophysiologic
testing, it is difficult to be sure that the outcome differ-
ences are a result of this procedure.

Tilt Testing

The pathophysiologic mechanism of inducing syncope by
upright tilt testing is poorly understood. One postulated
mechanism centers around the stimulation of cardiac
mechanoreceptors. Upright posture leads to pooling of
blood in the lower limbs, resulting in decreased venous
return. Normal compensatory response to standing up-
right is reflex tachycardia, more forceful contraction of
the ventric1es, and vasoconstriction. However, in indi-
viduals susceptible to vasovagal syncope, this forceful
ventricular contraction in the setting of a relatively empty
ventricle may excessively stimulate the cardiac sen-
sory nerves (mechanoreceptors). Afferent impulses are
relayed to the medulla, resulting in a decrease in sym-
pathetic and increase in parasympathetic tone. Cate-
cholamine release (as may occur with anxiety, fear, and
panic), by increasing ventricular contraction, may also
activate the nerve endings responsible for triggering this
reflex. The role of higher cortical centers is controversial.

The American College of Cardiology Expert Consen-
sus has recommended tilt testing methods and indica-
tions.22 Tilt testing methods generally involve the use of
provocative agents such as isoproterenol or nitroglycer-
ine because rates of positive responses without chemical
stimulation appear to be low.22–24 In patients with unex-
plained syncope, positive responses occur in approxi-
mately 66% with isoproterenol protocols.24,25 The results
with the use of nitroglycerine appear to be similar.26,27 The
specificity of most currently used tilt testing approaches
90% with chemical stimulation.24,25

Studies of upright tilt testing in syncope of unknown
origin in the elderly (studies of patients with a mean age
of 60 years or older or specified as elderly) mostly have
used passive protocols. The overall percent positive
response is 54% (range, 26%–90%).24,25 The rate of pos-
itive response in elderly control subjects without syncope
is approximately 11% with a range of 0% to 100%.24 Iso-
proterenol should be avoided in the elderly whenever
possible. Protocols with the use of nitroglycerine may be
more suitable for testing in the elderly.

Other Tests

Skull films, lumbar puncture, radionuclide brain scan, and
cerebral angiography have not yielded diagnostic infor-
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mation for a cause of syncope in the absence of clinical
findings suggestive of a specific neurologic process.8 EEG
shows an epileptiform abnormality in 1%, but almost all
these are suspected clinically. Head CT scans are needed
if subdural bleed due to head injury is suspected or in
patients suspected to have a seizure as a cause of loss of
consciousness, but the yield is low when used in a nondi-
rected fashion.8

Approach to Evaluation

The majority of the causes of syncope are identified by a
careful history and physical examination. Additionally,
history and physical examination may suggest specific
entities as possible causes (e.g., findings of aortic stenosis
or neurologic signs and symptoms suggestive of a seizure
disorder). These entities can then be approached in a
directed fashion by performing further noninvasive or
invasive tests for establishing a diagnosis and initiating
treatment. An electrocardiogram is generally needed for
the initial evaluation of patients with syncope. Although
the diagnostic yield of electrocardiogram for arrhythmias
or suspicion of myocardial infarction is low, abnormali-
ties can be acted upon quickly if found.

In patients with a negative history, physical examina-
tion, and ECG, further testing can be approached by
stratifying patients into those with and without heart
disease.

Patients with heart disease (e.g., coronary artery
disease, congestive heart failure, valvular heart disease,
obstructive cardiomyopathy, and ECG abnormalities
such as bundle branch block) have a higher likelihood of
arrhythmic syncope. In elderly patients without clinical
heart disease and unexplained syncope, cardiac assess-
ment with stress testing or echocardiogram may be
needed to define the presence of occult heart disease.
Prolonged electrocardiographic monitoring provides an
initial step in the evaluation of patients with syncope and
heart disease or when arrhythmias are suspected based
on clinical presentation. If prolonged monitoring is non-
diagnostic, these patients may be candidates for electro-
physiologic studies. Because in the elderly, diseases may
present in an atypical fashion or multiple abnormalities
may be important in causing syncope, the clinical assess-
ment should be particularly focused on these issues. If
multiple abnormalities are found that could have led to
loss of consciousness, a trial of empiric treatment of those
factors is warranted before considering an invasive
workup with electrophysiologic tests. Carotid sinus
syncope is a disorder of the older individuals. Carotid
sinus massage is recommended in all elderly patients.

The prognosis of patients with negative electrophysio-
logic studies is favorable. Upright tilt testing may define
a potential etiology in these patients, but therapy is only

recommended for patients with recurrent or disabling
symptoms as the effectiveness of therapy has not been
established, especially in patients with single or rare
episodes. In the elderly patients without heart disease
and with a normal electrocardiogram, the likelihood of
arrhythmias is low. A large proportion of these patients
may also have vasovagal syncope. If there is a clinical sus-
picion of arrhythmias, ambulatory monitoring or loop
monitoring (when there is recurrent syncope) may help
define an etiology. Because the yield of electrophysio-
logic studies is low in this group, these studies should gen-
erally be avoided in these patients.

Management Issues in the Elderly

Management issues include hospitalization decision,treat-
ment selection,and patient instructions and education.

Hospital Admission

There are no studies evaluating the need for hospital
admission in syncope. Table 64.4 lists reasons for admis-

Table 64.4. Reasons for hospital admission.

Admission for diagnostic evaluation:
Structural heart disease

Known coronary artery disease
Congestive heart failure
Valvular or congenital heart disease
History of ventricular arrhythmias
Physical findings of heart disease (e.g., findings of aortic stenosis)

Symptoms suggestive of arrhythmias or ischemia
Associated with palpitations
Chest pain suggestive of coronary disease
Exertional syncope

Electrocardiographic abnormalities
Ischemia
Conduction system disease (e.g., bundle branch block, first-

degree atrioventricular block)
Unsustained ventricular or supraventricular tachycardia
Prolonged QT
Accessory pathway
Right bundle branch block with ST elevation in V1–V3
Pacemaker malfunction

Neurologic disease
New stroke or focal neurologic findings

Admission for treatments:
Structural heart disease

Acute myocardial infarction, pulmonary embolism, other cardiac 
diseases diagnosed as causing syncope

Orthostatic hypotension
Acute severe volume loss (e.g., dehydration, gastrointestinal 

bleeding)
Moderate to severe chronic orthostatic hypotension

Treatment of multiple coexisting abnormalities
Discontinuation or dose modification of offending drug

Drugs causing torsades de pointes and long QT
Drug reaction such as anaphylaxis, orthostasis, bradyarrhythmias



sion. Generally patients are admitted if a rapid diagnos-
tic evaluation is needed because of concerns about
serious arrhythmias, sudden death, newly diagnosed
serious cardiac disease (e.g., aortic stenosis, myocardial
infarction), and new onset of seizure or stroke. Admis-
sion may also be needed for treatment when etiology is
clear (e.g., management of dehydration). In the large
group of patients with unexplained syncope after initial
history, physical examination, and ECG, risk stratification
for arrhythmias and sudden death should guide the
admission decision.

Treatment Selection

Because the treatment largely depends on the cause of
syncope, a discussion of the treatment of all the causes is
beyond the scope of this review. General management
issues and treatments of neurally mediated syncope that
have recently received considerable attention are re-
viewed here.

Neurally Mediated Syncope

Because of potential side effects, treatment should be
reserved for elderly patients with frequent or disabling
symptoms. As psychiatric illnesses (especially depression
and anxiety) probably lead to vasovagal reactions, screen-
ing for the psychiatric illnesses noted here should be 
performed. Treatment of the psychiatric illness often
results in resolution of recurrent syncope.

Various drugs and pacemakers have been tried for
patients with vasovagal syncope, and a decrease in recur-
rence of syncope or resolution of symptoms have been
reported in almost every uncontrolled study. There are
very few controlled studies of drug therapy for neurally
mediated syncope. The drugs most commonly used are
beta-blockers28 (e.g., metoprolol 50–200mg/day, atenolol
25–200mg/day, propranolol 40–160mg/day), which may
inhibit the activation of cardiac mechanoreceptors by
decreasing cardiac contractility. Other drugs include anti-
cholinergic drugs, such as transdermal scopolamine (one
patch every 2–3 days), disopyramide (200–600mg/day),
paroxetine (20–40mg/day),29 or theophylline (6–
12mg/kg/day),and measures to expand volume (increased
salt intake, custom-fitted counterpressure support gar-
ments from ankle to waist, and fludrocortisone acetate at
0.1–1mg per day). Dual-chamber atrioventricular pacing
with rate drop response has been reported to decrease
recurrence in patients with frequent recurrent neurally
mediated syncope associated with bradycardia and can be
considered when medications are ineffective.30,31

Orthostatic Hypotension

The initial approach to treatment of orthostatic hypoten-
sion is to ensure adequate salt and volume intake and to

discontinue drugs that cause orthostatic hypotension.
Patients with orthostatic hypotension should be advised
to raise the head of the bed at night, to rise from bed or
chair slowly, and to avoid prolonged standing. Compres-
sion stockings applied up to thigh level may help decrease
venous pooling. Frequent small feedings may be helpful
in patients with marked postprandial hypotension.

Pharmacologic agents of potential benefit include 
fludrocortisone (0.1–1mg/day), in conjunction with
increased salt intake. Various agents have been used
including midodrine, ephedrine, and phenylephrine.

Patient Instruction and Education

Issues in patient education include instruction in pre-
vention of syncope, nonpharmacologic treatment, and
restriction of activities. Many patients with vasovagal
syncope have precipitating factors or situations that
should be identified and the patient instructed to avoid
these situations. Common triggers include prolonged
standing, venipuncture, large meals, and heat (such as hot
baths or sunbathing). Additionally, fasting, lack of sleep,
and alcohol intake may predispose to vasovagal syncope
and should be avoided. Postexercise vasovagal syncope
may occasionally be related to chronic inadequate salt
and fluid replacement. Syncope may be prevented with
the use of electrolyte-containing solutions and water in
such instances. In other patients, exercise may have to be
curtailed.

Although 84% of states in the United States have 
specific regulations for driving restriction for seizures,
only 26 states (52%) have regulations that limit driving
after an episode of loss of consciousness other than
seizure32 (e.g., vasovagal syncope, arrhythmias, diabetic
coma). In nonseizure loss of consciousness, the average
mandated duration of driving restriction is 4.3 months. In
addition to adhering to state regulations on driving, the
likelihood of recurrent episodes and the probability of
treatment efficacy should be considered in restricting
driving.32
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microvascular complications of the diabetic state. Arter-
ial ischemic ulcers usually occur in areas not necessarily
subjected to pressure and result from decreased blood
flow to that area.

Most often the diagnosis of ulcer type is made by
wound location, wound appearance, and the presence 
of pain. Ischemic ulcers typically occur distally to the
impaired blood supply and frequently are painful, partic-
ularly with leg elevation. Microemboli from infection or
cholesterol plaques can cause the sudden onset of pain
and discoloration in the distal extremity.5,6 Venous stasis
ulcers develop in the lower extremities as a result of
incompetent valves in the veins. Edema may or may not
be present, but hyperpigmentation changes are usually
present when the condition is chronic. Typically, venous
stasis ulcers occur on the lateral aspect of the calf. The
sites of occurrence among these various wounds overlap,
but careful history and physical examination usually
establishes the correct etiology. Adequate tissue perfu-
sion with blood is important for healing of all types of
wounds, particularly on the extremities. Examination of
pulses and an ankle–brachial blood pressure index can
assess healing adequacy. An ankle–brachial index below
0.7 is abnormal, and an index below 0.4 is associated with
a poor likelihood of healing.

Course of Illness

Chronic wounds fail to proceed through an orderly 
and timely process to produce anatomic or functional
integrity.7 Normally, fibroblasts and epithelial cells grow
rapidly in skin tissue cultures, covering 80% of in vitro
surfaces within the first 3 days. In contrast, biopsy speci-
mens from pressure ulcers usually do not grow until much
later, covering only 70% of surfaces by 14 days.8 The 
lack of hemorrhage in chronic wounds interferes with
bringing wound-healing factors into contact with tissue.
Platelet release and fibrinolytic activity are diminished.

Sites of Care

Chronic wounds, including pressure ulcers, diabetic
ulcers, and venous stasis ulcers, occur across the spectrum
of care. In 1997, among 265 acute care hospitals the
overall prevalence of pressure ulcers was 10.1% (range,
1.4%–36.4%), with the sacrum and heels the most
common sites. Seventy-four percent of pressure ulcers
were superficial (i.e., stages I and II).1 A 1995 analysis 
of the Minimum Data Set data for 2011 nursing home 
residents aged 60 or older who lived in 270 facilities from
10 states found a prevalence of 11.2% for stage II 
through IV lesions and a 6-month incidence of 6.2%.
Logistic regression analysis determined that dependence
in transfer or mobility, being bedfast, having diabetes
mellitus, and having had a pressure ulcer in the past 
were significantly associated with a stage II through IV 
pressure ulcer.2 Among persons with diabetes, 15%
develop a foot ulcer, and 14% to 24% of these will
require amputation.3 Venous stasis ulcers affect 0.2% to
1.3% of the adult population.4

Diagnosis and Differential Diagnosis

The differential diagnosis of chronic ulcers is imperative
because the management of each wound type differs 
substantially. Pressure ulcers are the visible evidence of
pathologic changes in dermal blood flow caused by pres-
sure. The most common sites of occurrence are found 
on the sacrum, posterior heels, and trochanteric areas.
Diabetic ulcers are often caused by recurrent pressure 
in neuropathic extremities and may be complicated by
diminished blood flow in small and larger vessels. These
ulcers frequently occur at sites on the foot subjected 
to pressure, especially over the plantar aspect of the 
foot and metatarsal heads. Diabetic ulcers often coexist
with arterial ischemic ulcers due to macrovascular and
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Finally, these wounds contain complex polymicrobial
colonizations that are poorly understood.9

The result is slow healing. Eight weeks were required
to heal 75% of stage II pressure ulcers while only 17%
of stage III or IV pressure ulcers healed in that time.10 

In a similar study, 23% of stage II pressure ulcers and
48% of stage IV pressure ulcers remained unhealed at 1
year. At 2 years, 8% of stage II pressure ulcers, 29% of
stage III, and 38% of stage IV remained unhealed.11 An
estimated 76% of diabetic wounds remain unhealed at 
12 weeks of follow-up and 69% remain unhealed at 
20 weeks.12 Thus, treatment of these chronic wounds
extends over months to years.

Pressure ulcers have been associated with more than 
a fourfold increase in mortality rates in both acute 
and long-term care settings. Death has been reported to
occur during acute hospitalization in 67% of patients 
who develop a pressure ulcer compared to 15% of at-risk
patients without pressure ulcers.13 Patients who develop
a new pressure ulcer within 6 weeks after hospitalization
are three times as likely to die as patients not developing
a pressure ulcer.14 In long-term care settings, develop-
ment of a pressure ulcer within 3 months among newly
admitted patients was associated with a 92% mortality
rate, compared to a mortality rate of 4% among residents
who did not subsequently develop a pressure ulcer.15

Residents in a skilled nursing facility who had pressure
ulcers experienced a 6-month mortality rate of 77.3%
whereas patients without pressure ulcers had a mortality
rate of 18.3%.11 Interestingly, patients whose pressure
ulcers healed within 6 months had a significantly lower
mortality rate (11% versus 64%) than patients whose
pressure ulcers did not heal.16

Despite this association with death rates, it is not clear
if pressure ulcers contribute to increased mortality or are
mainly a marker for increased frailty. The severity of the
pressure ulcer has not correlated with an increased mor-
tality risk. Patients with stage II pressure ulcers have
been equally as likely to die as patients with stage IV
pressure ulcers.14 In the absence of complications, it is dif-
ficult to imagine how stage I or II pressure ulcers con-
tribute to death. Evidence suggesting that the association
with mortality may result from their occurrence in oth-
erwise frail, sick patients comes from a prospective study
of residents of 51 nursing homes, where pressure ulcers
were associated with an increased rate of mortality but
not with the rate of acute hospitalization.14 Additionally,
a correction for the presence and severity of coexis-
tent conditions can eliminate the association of pressure
ulcers with death. In a prospective study of high-risk
patients in an acute hospital setting, the development of
a new pressure ulcer predicted death within 1 year. Inde-
pendent risk factors for mortality in this study included
weight loss reported in the 6 months before admission
relative risk (RR 2.4), the admitting physician’s estimate

of life expectancy of less than 5 years (RR 2.1), and 
the Co-morbidity Damage Index score (RR 1.1). When
adjusted for measures of disease severity, comorbidity,
and a history of weight loss, the development of a pres-
sure ulcer was no longer a predictor of mortality at 1
year.17

The incidence of bacteremia from pressure ulcers is
about 1.7 per 10,000 hospital discharges.18 However, sepsis
is a serious complication of pressure ulcers and a frequent
cause of death. In a study of 21 patients with sepsis syn-
drome attributed to pressure ulcers, 76% had bacteremia
that originated from the pressure ulcer. Overall, mortality
was 48% and all patients over age 60 died despite empiric
antibiotic treatment. In 5 patients, bacteremia persisted
despite antibiotic treatment and resolved only after local
debridement.19 The bacteremia occurring with pressure
ulcers is likely to be polymicrobial.18

Osteomyelitis is a frequent complication of pressure
ulcers and diabetic ulcers, reported in 38% of patients
who have infected pressure ulcers20 and in 59 of 96 (61%)
of foot infections in diabetic patients.21 Diagnosis of con-
tiguous osteomyelitis in pressure ulcers is difficult. Plain
radiographs are unable to differentiate true osteomyelitis
from pressure changes to bone.22 Radionuclide studies,
including technetium-99m and gallium-67, are sensitive
but have a false-positive rate of 41%.20 Computed tomog-
raphy may be more useful, with a specificity of 90%,
although the sensitivity is only 10%.23 A needle biopsy of
bone is the most useful single test, with a sensitivity of
73% and a specificity of 96%,24 and should be used when-
ever osteomyelitis must be excluded.

Infection occurs in up to 25% of diabetic foot ulcers.25,26

Similar problems with the diagnosis of osteomyelitis
occur in diabetic ulcers. Gentle probing of the wound
with a steel probe to detect palpable bone demonstrated
a 66% sensitivity and specificity of 89% with a positive
predictive value of 89% and negative predictive value of
56%. Thus, a positive probe test was accurate in detect-
ing osteomyelitis, but a negative probe does not exclude
osteomyelitis.27

An estimated 8000 foot amputations are performed
annually on patients with diabetes in the United States.28

More than 70% of these amputations are due to com-
plicated foot ulcers.29 The higher risk factors for lower
extremity amputation include a transcutaneous oxygen of
50mmHg or less, insensitivity to monofilament testing,
and a lower extremity ulcer.30 Peripheral vascular disease
is the major cause of morbidity associated with diabetic
foot ulcers in older patients. Peripheral vascular disease
and peripheral neuropathy, occurring in 11% and 42% of
diabetic patients respectively,31 may further predispose
patients with diabetes to develop foot ulcers. The pres-
ence of peripheral vascular disease results in delaying
ulcer healing and has been shown to associate signifi-
cantly with the incidence of amputation.32



Treatment and Management

Pain Management

A primary goal of wound assessment should be to relieve
pain. Except in neurologically impaired patients, chronic
ulcers may be painful. Relief of pressure results in pain
relief. Unfortunately, persons who develop pressure
ulcers often are unable to report pain due to cognitive
deficits and persons with diabetic neuropathy often
cannot feel pain due to neuropathies. A decrease in
wound pain with occlusive dressings has been noted in
donor sites and venous stasis ulcers,33,34 but studies in
pressure ulcers have been limited. Analgesics should 
be used when pain assessment reveals discomfort. Prin-
ciples of pain therapy are discussed in Chapter 28 and
elsewhere35 and should be incorporated into manage-
ment of chronic wounds.

Nutrition

One of the most important reversible host factors con-
tributing to wound healing is nutritional status. Several
studies suggest that dietary intake, especially of protein,
is important in healing pressure ulcers. Greater healing
of pressure ulcers has been reported with a higher protein
intake irrespective of positive nitrogen balance.36 Breslow
et al. evaluated 48 patients with stage II through IV pres-
sure ulcers in a dietary intervention trial. Malnutrition
was defined as a serum albumin below 3.5mg/dL or body
weight more than 10% below the midpoint of the age-
specific weight range. The results suggested that patients
fed a 24% protein diet healed their pressure ulcers at a
greater rate than those fed a 14% protein standard diet.
However, changes in body weight or in biochemical
parameters of nutritional status did not occur between
groups. The study was limited by a small sample size (only
28 patients completed the study), nonrandom assignment
to treatment groups, confounding effects of air-fluidized
beds, and the use of two different feeding routes.37 

Chernoff et al. randomized 12 enterally fed patients to
formulas containing 17% versus 25% of calories as
protein. The group that received 1.8g/kg of protein had
a 73% improvement in pressure ulcer surface area com-
pared to a 42% improvement in surface area in the group
receiving 1.2g/kg of protein, despite the fact that the
group that received the higher protein level began the
study with larger surface area pressure ulcers (22.6cm2

versus 9.1cm2). Serum albumin did not appear to be a
predictor of the development of pressure ulcers or their
healing rate, although values were not given.36

An optimum dietary protein intake in patients with
pressure ulcers is unknown, but may be much higher than
current adult recommendations of 0.8g/kg/day. Half of
chronically ill elderly persons are unable to maintain

nitrogen balance at this level.38 Increasing protein intake
beyond 1.5g/kg/day may not increase protein synthesis
and may cause dehydration.39 A reasonable protein
requirement is therefore between 1.2 and 1.5g/kg/day.

The deficiency of several vitamins and minerals has sig-
nificant effects on wound healing. However, supplemen-
tation to accelerate wound healing is controversial. High
doses of vitamin C have not been shown to accelerate
wound healing.40 In a 12-week study of 88 patients who
received either 10 or 500mg of ascorbic acid twice daily,
the healing rate and the healing velocity of their pressure
ulcers were not different in the higher-dose group.41 No
evidence of benefit from topical or oral zinc sulfate in
patients with chronic leg ulcers has been shown. Oral zinc
sulfate may be beneficial in the treatment of patients with
leg ulcers who have a low serum zinc level, but evidence
of benefit is lacking in patients who are not zinc defi-
cient.42,43 High serum zinc levels interfere with healing,
and supplementation above 150mg/day may interfere
with copper metabolism.44,45

Nutritional therapy in diabetic ulcers is aimed at
control of hyperglycemia and hyperlipidemia. The risk
for a lower extremity amputation increases 25% with
each 1% rise in glycolsylated hemoglobin above nor-
mal.46 Whether tight diabetic control can reduce this 
risk is not known. Proper glycemic control is also 
essential for ulcer healing.47 Hyperglycemia interferes
with immune function.48,49 Glucose levels greater than 
216 mg/dl are associated with a lower phagocytosis index
of leukocytes.50 Correction of hyperglycemia has been
shown to normalize leukocyte function.

Local wound treatment is directed to providing an
optimum wound environment and improving host
factors.

Dressings

Moist wound healing allows experimentally induced
wounds to resurface up to 40% faster than air-exposed
wounds.51–53 The concept of a moist wound environment
led to development of occlusive dressings. The term
“occlusive” describes the lessened ability of a dressing 
to transmit moisture vapor from a wound to the ex-
ternal atmosphere. The degree to which dressings dry 
the wound can be measured by the moisture vapor trans-
mission rate (MVTR). An MVTR of less than 35g of
water vapor per square meter per hour is required to
maintain a moist wound environment. Woven gauze has
an MVTR of 68g/m2/h and impregnated gauze has an
MVTR of 57g/m2/h. In comparison, hydrocolloid dress-
ings have an MVTR of 8g/m2/h.54 In chronic wounds,
occlusion has been shown to reduce wound pain,55,56

enhance autolytic debridement,57,58 and prevent bacterial
contamination.59,60
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Wound exudate in chronic ulcers has been found to 
be an excellent medium for fibroblast stimulation.61

Removal of this medium by aggressive scrubbing or
drying has been shown to be detrimental. Wound fluid is
thought to contain a variety of growth factors such as
interleukin-1, epidermal growth factor, and platelet-
derived growth factor-beta, which may enhance healing.62

A moist environment may maintain a normal electrical
voltage gradient across the wound necessary for epithe-
lial migration.63 Wound fluid under occlusive dressings
may also increase bacterial overgrowth, stimulating 
epidermal migration.50

Because of the appreciation of the importance of
wound fluid, dressings that preserve this environment
have become important. Any therapy that dehydrates 
the wound, such as dry gauze, heat lamps, air exposure,
or liquid antacids, is detrimental to chronic wound
healing.64–67 Several types of topical wound treatments
can promote more rapid epidermal resurfacing. Results
of controlled trials for several agents are shown in 
Table 65.1.68 The range of acceleration in healing varies
from 18% to 36%. Note that most of these agents, or 
their vehicles, are occlusive. Whether the benefit is 
independent of the occlusive vehicle is not known.
Certain antiseptic agents are cytotoxic to human fibro-
blasts, including povidone iodine (Betadine), Hibicles,
pHisohex, benzalkonium chloride, and Granulex.69–72 In 
animal models, povidone-iodine 1%, acetic acid 3%, and
sodium hypochlorite 0.5% adversely affected wound
healing.73 In human pressure ulcers, Dakins solution
0.05% was clearly inferior to a hydrocolloid dressing60

(Table 65.2).
Hydrocolloid dressings under a compression system

have been shown to heal 62% to 82% of venous stasis
ulcers at 12 weeks74,75 and to be superior to an Unna’s
boot alone.76 Topical cadexomer iodine produced a mean
reduction in venous ulcer size of 62% versus 41% and
24% for hydrocolloid and paraffin gauze (ns).77 Use of

pentoxifylline and compression produces a 30% increase
in complete healing compared to compression alone.78

Occlusive dressings can be divided into broad cate-
gories of polymer films, polymer foams, hydrogels, hydro-
colloids, alginates, and biomembranes. Each has several
advantages and disadvantages; no single agent is perfect.
The choice of a particular agent depends on the clini-
cal circumstances. The available agents differ in their
properties of permeability to water vapor and wound
protection. Understanding these differences is the key to
planning for wound management in a particular patient.

Comparative qualities among available agents are
shown in Table 65.3.79,80 All the occlusive dressings offer
pain relief. Only absorbing granules or polymers fail to
reduce pain. Polymer films are impermeable to liquid but
permeable to both gas and moisture vapor. Because of
low permeability to water vapor, these dressings are not
dehydrating to the wound. Nonpermeable polymers such
as polyvinylidine and polyethylene can be macerating to
normal skin. Polymer films are not absorptive and may
leak, particularly when the wound is highly exudative.
Most films have an adhesive backing that may remove
epithelial cells when the dressing is changed. Poly-
mer films do not eliminate deadspace and do not absorb
exudate.

Hydrogels are three-layer hydrophilic polymers that
are insoluble in water but absorb aqueous solutions. They
are poor bacterial barriers and are nonadherent to the
wound. Because of their high specific heat, these dress-
ings are cooling to the skin, aiding in pain control and
reducing inflammation. Most of these dressings require a
secondary dressing to secure them to the wound.

Hydrocolloid dressings are complex dressings similar
to ostomy barrier products. They are impermeable to
moisture vapor and gases and are highly adherent to the
skin. Their adhesiveness to surrounding skin is higher
than that of some surgical tapes, but they are nonadher-
ent to wound tissue and do not damage epithelialization
of the wound. The adhesive barrier is frequently over-
come in highly exudative wounds. Hydrocolloid dressings

Table 65.1. Agents that promote epidermal resurfacing.

Dressing Relative rate of healing (%)

DuoDerm +36
Blisterfilm +33
Benzoyl peroxide (20%) +33
Bacitracin zinc +30
Silvadene +28
Neosporin +28
Polysporin +25
J&J First Aid Cream +20
Bioclusive +20
Op-Site +18

Source: Alvarez O. Moist environment: matching the dressing to 
the wound. Ostomy/Wound Manage. 1988;12:64–83,68 with permission.

Table 65.2. Agents that delay epidermal resurfacing.

Dressing Relative rate of healing (%)

Neomycin sulfate -5
Dakins Solution (1%) -6
Hebiclens -7
Hydrogen peroxide (3%) -8
Povidone iodine solution -10
Wet to dry gauze -15
Liquid detergent -28
Furacin -30
Triamcinalone acetonide (0.1%) -34

Source: Alvarez O. Moist environment: matching the dressing to 
the wound. Ostomy/Wound Manage. 1988;12:64–83,68 with permission.



cannot be used over tendons or on wounds with eschar
formation. Several of these dressings include a foam
padding layer that may reduce pressure to the wound.

Alginates are complex polysaccharide dressings that
are highly absorbent in exudative wounds. This high
absorbency is particularly suited to exudative wounds.
Alginates are nonadherent to the wound, but if the
wound is allowed to dry, damage to the epithelial tissue
may occur with removal.

Only the hydrocolloid and biomembranes offer bacte-
rial resistance. The biomembranes are very expensive and
not readily available. Hydrocolloid dressings theoreti-
cally have a disadvantage because of impermeability to
oxygen. These dressings could be problematic in wounds
contaminated by anaerobes, but this effect has not been
demonstrated clinically.

The agents differ in the ease of application. This 
difference is important in pressure ulcers in unusual 
locations, or when considering for home care. Dress-
ings should be left in place until wound fluid is leaking
from the sides, a period ranging from days to 3 weeks.

Saline-soaked gauze that is not allowed to dry is an
effective wound dressing. When moist saline gauze has
been compared to occlusive-type dressings, healing of
pressure ulcers has been similar with both dressings.81–83

The use of occlusive-type dressings has been shown to be
more cost-effective than traditional dressings, primarily
due to decrease in nursing time required for dressing
changes.82,83

The optimal dressing choice for diabetic wounds
remains controversial.86 No differences in healing were
seen comparing cadexomer iodine, vaseline gauze,
gentamicin solution, or streptodornase/stretokinase
treatments in 25 diabetic patients over a 12-week
period.87 Moist saline gauze remains the standard dress-
ing for diabetic ulcers. Use of cultured human dermis
tissue weekly for 8 weeks demonstrated a higher healed
rate compared to standard treatment (50% versus 8%).88

Partial-thickness skin grafts for venous stasis ulcers
have resulted in healing rates of 52% to 70%, with recur-

rence rates of 22% to 30%.89,90 Bioenginered skin tissue
grafting resulted in healing of 61% of venous ulcers 
compared to 44% of control ulcers.91 Complete wound
healing occurred by 12 weeks in 60% of diabetic wounds
treated with a culture human dermis compared to 8% of
controls.88

Debridement

Necrotic debris increases the possibility of bacterial
infection and delays wound healing.92 The preferred
method of debriding the pressure ulcers remains contro-
versial. Options include mechanical debridement with
gauze dressings, sharp surgical debridement, autolytic
debridement with occlusive dressings, or application of
exogenous enzymes. Surgical sharp debridement pro-
duces the most rapid removal of necrotic debris and is
indicated in the presence of clinical wound infection.
Mechanical debridement can be easily accomplished by
letting the saline gauze dressing dry before removal.
Remoistening of gauze dressings in an attempt to reduce
pain can defeat the debridement effect. Aggressive 
surgical or mechanical debridement can damage 
healthy tissue or fail to completely clean the wound.

Thin portions of eschar can be removed by occlusion
under a semipermeable dressing. Both autolytic and
enzymatic debridement requires periods of several days
to several weeks to achieve results. Enzymatic debride-
ment can dissolve necrotic debris, but whether it harms
healthy tissue is debated. Penetration of enzymatic
agents is limited in eschar and requires either softening
by autolysis or cross-hatching by sharp incision before
application.

Enzymatic debridement evaluated in pressure ulcer
trials include streptokinase/streptodornase (SK/SD)\
combination, collagenase, trypsin, and papain. Debride-
ment with SK/SD combination was equivalent to zinc
oxide/gauze at 8 weeks,93 and worse than dextranomer
granules at 7 days.94 Collagenase reduced necrosis, pus,
and odor, compared to inactivated control ointment,95
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Table 65.3. Comparison of occlusive wound dressings.

Moist saline Polymer Polymer Hydro- Alginate
gauze films foams Hydrogels colloids granules Biomembranes

Pain relief + + + + + ± +
Maceration of surrounding skin ± ± - - - - -
O2 permeable + + + + - + +
H2O permeable + + + + - + +
Absorbent + - + + ± + -
Damage to epithelial cells ± + - - - - -
Transparent - + - - - - -
Resistant to bacteria - - - - + - +
Ease of application + - + + + + -

Source: Adapted from Helfman T, Ovington L, Falanga V. Occlusive dressings and wound healing. Clin Dermatol. 1994;12:121–127.79 Witkowski
JA, Parish LC. Cutaneous ulcer therapy. Int J Dermatol. 1986;25:420–426,80 with permission.
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and produced debridement in 82% of pressure ulcers 
at 4 weeks compared to petrolatum.96 Papain produced
measurable debridement in 4 days compared to the
control vehicle ointment.97 Trypsin in balsam of Peru 
and castor oil was not better than mechanical gauze
debridement.98 Three enzyme preparations are currently
marketed in the United States for debridement: collage-
nase, papain/urea, and a papain/urea–chlorophyll combi-
nation. A trial in 21 patients with pressure ulcers found
a greater reduction in necrotic tissue using papain/urea
(95.4%) compared to collagenase (35.8%) at 4 weeks,
but the rate of complete healing was not different
between groups.99

Diabetic ulcers require extensive debridement to re-
move callous formation and nonviable tissue. Removal 
of necrotic debris has been reported to be the chief factor
associated with healing in diabetic ulcers.100 Frequent
sharp debridement has been shown to heal diabetic 
neuropathic wounds more rapidly.

Growth Factors

Acute wound healing proceeds in a carefully regulated
fashion that is reproducible from wound to wound. A
number of growth factors have been demonstrated 
to mediate the healing process. The factors described
include transforming growth factor-alpha and -beta,
epidermal growth factor, platelet-derived growth factor,
fibroblast growth factor, interleukin-1 and -2, and tumor
necrosis factor-alpha. Accelerating healing in chronic
wounds by using these acute wound factors is attractive.
The development of wound healing factors is still in
infancy but shows great promise. Several of these factors
have been favorable in animal models; however, they
have not been as successful in human trials.

In pressure ulcers, recombinant human platelet-
derived growth factor (rhPDGF-BB) failed to improve
the rate of complete healing,101 although a 15% differ-
ence in percentage of initial volume of ulcers was shown
with PDGF-BB in another study.102 Another report
showed that more subjects had greater than 70% wound
closure with basic fibroblast growth factor at 100 mg/mL
(p = 0.05).103

The topical use of rhPDGF-BB has been shown to
accelerate wound healing in diabetic ulcers. In ulcers
present for at least 8 weeks, the addition of 30 mg
rhPDGF-BB to moist saline dressings resulted in com-
plete closure of 48% of ulcers compared to 25% of ulcers
treated with placebo gel. However, in another trial, 10 mg
rhPDGF-BB was superior to 30 mg and placebo (com-
plete closure 50% versus 36% versus 35%, respectively).
Using 10 mg rhPDGF-BB, placebo gel, and moist saline
gauze alone, the rate of complete closure at 20 weeks 
was 44% versus 36% versus 22%, respectively. Finally, in

another trial of 10 mg rhPDGF-BB compared to moist
saline alone, there was no difference in rate of closure at
20 weeks (36% versus 32%; n = 250).104

A small study of basic fibroblast growth factor (bFGF)
in diabetic neurotrophic foot ulcers showed 63% of
ulcers completely healed at 12 weeks in the placebo
group compared to 33% using bFGF,105 suggesting a
detrimental effect on healing.

Infection

Quantitative microbiology alone is a poor predictor of
clinical infection in chronic wounds.106 Although normal
skin flora in numbers greater than 105 organisms/mL
produce local disease in intact skin107 and skin grafts and
flaps show poor healing when greater than 105 organisms
of certain species of bacteria are present,108 chronic
wounds do not appear to follow these rules. Greater than
105 organisms may persist for months or years in chronic
wounds without apparent clinical effect. Colonization
with bacteria is common and unavoidable. All chronic
wounds become colonized, initially with skin organisms,
followed in 48h by gram-negative bacteria.

The diagnosis of infection in chronic wounds must be
based on clinical signs—erythema, edema, odor, fever, or
purulent exudate. A foul odor is a particularly important
clinical sign, usually signifying anaerobic organisms.84

However, wounds with a reported foul odor are not
always infected. When there is evidence of clinical infec-
tion, topical or systemic antimicrobials or antibiotics are
required. Reduction of colony-forming units (CFUs) has
been used as the endpoint in evaluating antimicrobial
efficacy in acute wounds. Several antimicrobial or anti-
biotic agents reduce CFUs without damaging the wound,
including silver sulfadiazine 1% cream, combination
antibiotic ointments, and propylene glycol.85 Topical 
gentamicin and silver sulfadiazine have been shown to
improve clinical appearance of infected wounds and 
may improve healing.109,110 Iodine and thimerosal have
been noted to increase pain and delay healing.111 Infec-
tions with anaerobes may respond to topical metronida-
zole.112 Systemic antibiotics are indicated when the
clinical condition suggests spread of the infection to bone
or to the bloodstream.

In worsening pressure ulcers, Pseudomonas aeruginosa
and Providencia species were found in 88% and 34% of
ulcers, compared to 0% of stationary wounds and 7% of
rapidly healing ulcers. Peptococci, Bacteroides species, or
Clostridia were found in more than half of worsening 
or stationary ulcers but were absent in healing pressure
ulcers. Staphylococci and enterococci were frequently
isolated from rapidly healing ulcers.113,114 Based on 
these findings, Pseudomonas aeruginosa and Providencia
species should not be regarded as simple colonization.



Similar principles apply to diabetic ulcers. Systemic
antimicrobial therapy is clearly indicated in the presence
of systemic signs of infection or underlying osteomyelitis.
Mild to moderate infections without systemic signs may
respond to oral agents.115 Topical antiseptics may have a
role in this setting.

Despite an increase in numbers of bacteria, occlusive
dressings used to treat chronic wounds very rarely cause
a clinical infection. Hutchinson and McGuckin reviewed
36 studies comparing infection rates under occlusive
dressings to gauze or impregnated gauze. Infection rates
were 2.6% for occlusive dressings and 7.1% for nonoc-
clusive gauze.116

Pressure-Relieving Devices

Pressure-relieving devices have a therapeutic role in
treating pressure ulcers. This therapy is successful in the
acute hospital and in some nursing home studies but is
very expensive. When patients with pressure ulcers in an
acute hospital setting were randomized to air-fluidized
therapy or a vinyl alternating air mattress, patients
treated on air-fluidized beds had a decrease in ulcer size
over a mean of 15 days. However, there was no difference
in the number of ulcers showing a size reduction of at
least 50%. The cost was estimated at an additional $80
per day.117

In 95 nursing home patients with severe pressure ulcers
treated on air-fluidized beds, 14% of pressure ulcers
healed in a mean of 79 days; 44% of patients had greater
than 50% reduction in surface area of the index ulcer.
Very few patients had a reduction in ulcer surface area
after 1 month of treatment on the specialized bed. The
median length of time to healing was 119 days and 
of time to improvement was 127 days. The additional 
cost for the bed was $50 to $100 per day.118 Low-air-
loss beds have produced substantial improvement 
in ulcer size (9.0 versus 2.5mm2 per day) compared to a
10-cm convoluted foam mattress in nursing home
patients.10

Repetitive mechanical trauma is the most common
cause of foot ulcers in diabetic individuals.119 Mechanical
trauma resulting in foot ulceration may be the result of
abnormal foot mechanics, abnormal foot structure, or ill-
fitting shoes or socks.120 Chronic sensorimotor neuropa-
thy may contribute to the development of foot deformity
that results from the denervation of foot muscles.121

Accompanying autonomic neuropathy may also result in
dry skin as well as cutaneous arteriovenous shunting that
further predisposes the skin to damage.122

In the presence of diabetic sensory neuropathy, trauma
to soft tissue from foot deformity (e.g., hammertoes, or
bunions) or ill-fitting footwear may remain undetected

and result in foot ulceration. Removal of recurrent pres-
sure, particularly in the presence of bony deformity, is
critical to prevent recurrence.123 When therapeutic shoes
were prescribed, the recurrence rate has been reduced 
to 17% compared to an 83% recurrence rate in regular
shoes.124

Although pressure relief is required for pressure ulcers
and diabetic ulcers, the critical component of healing of
venous stasis ulcers is compression therapy.125 Compres-
sion can be achieved with a rigid boot or external multi-
layered elastic compression.126

Surgical Management

Pressure Ulcers

Nowhere does the difference in pressure ulcers among
younger spinal cord injury patients and elderly patients
become so pronounced as in discussing surgical manage-
ment. Surgical closure of pressure ulcers results in a more
rapid resolution of the wound. The chief problems are the
frequent recurrence of ulcers and the inability of the frail
patient to tolerate the procedure.

The efficacy of surgical repair of pressure ulcers is high
in the short term. The efficacy for long-term manage-
ment has been questioned, even in younger patients.127 In
a series of 40 patients selected for surgical closure of pres-
sure ulcers, patients were divided into three subgroups.
In nontraumatic, nonparaplegic elderly patients with a
mean age of 73, 84% of surgically treated pressure ulcers
were healed at discharge. Twelve percent of surgically
treated patients had another pressure ulcer at discharge.
Within 7.7 months, 40% of surgically treated pressure
ulcers recurred and 69% of the patients had a pressure
ulcer at a different site. In patients with traumatic para-
plegia, 74% of operated pressure ulcers were healed at
discharge and 76% of patients were free of pressure
ulcers. Within 10.9 months, 79% of operated ulcers
recurred, and 79% of patients had additional pressure
ulcers. Only 21% of traumatic paraplegics and 31% of
nontraumatic nonparaplegic elderly patients remained
healed after muscle-flap coverage for pressure ulcers.128

After 10 years of follow-up in 16 surgically treated
patients, only 1 patient remained alive and free of 
pressure ulcers.129

A decision analysis demonstrated that myocutaneous
flap procedures for stage III pressure ulcers was favor-
able unless the success rate for surgery was less than 30%
or the healing rate with medical therapy was less than
40%. The added cost for the procedure was estimated 
at $17,000 per treatment episode compared to medical
therapy.130
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Diabetic Ulcers

Indications for revascularization in diabetic ischemic
ulcers include rest pain, impending gangrene, and failure
to progress toward healing. An ankle–brachial pressure
index (determined by dividing the systolic pressure in the
foot arteries by that of the brachial artery) value greater
than 0.45 has been shown to predict healing in diabetic
foot ulcers (10).131 Distal arterial reconstruction can
result in lower rates of amputation in diabetic patients.132

Venous Stasis Ulcers

Surgical graft techniques have been used for venous
stasis ulcers. In 51 venous ulcers in older patients who had
not responded to conservative treatment, split skin grafts
resulted in an 88% healing rate after a mean of 15 days.
However, 49% of the healed venous ulcers recurred after
a mean of 4 months. After a mean of 4 years, 18 of the
patients were dead and 10 had had the leg in question
amputated. Of the 34 patients still alive who had not had
amputations, 7 patients had open leg ulcers. The mean
cost for treating one leg ulcer by skin grafting was 
estimated at $11,125.133 Pinch grafting demonstrated a
healing rate after 12 weeks for venous ulcers of 45%.134

Summary

Chronic wounds represent complex clinical problems 
for which no gold standard for prevention or treatment
has yet been established. In practice guidelines for the
treatment of pressure ulcers published by the Agency 
for Health Care Policy and Research, approximately 85
specific recommendations were made based on a careful
literature review.135 Only four level A recommendations
and 10 level B recommendations were made. The remain-
ing recommendations were made using expert opinion.
In those areas where supporting data are insufficient,
local and national consensus determines management.
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Falls
David C. Thomas, Helen K. Edelberg, and Mary E. Tinetti

years sustain a fall.7–9 Half of these individuals experience
multiple falls. Among individuals under age 75, women
fall more frequently than men do. This gender difference
in prevalence lessens, however, among adults over age
75.10

Unintentional injury is the sixth leading cause of death
in persons over the age of 65 years; the majority of these
deaths are attributed to falls and their complications,
especially among persons 85 years of age and older.11

Although women are about twice as likely to suffer a
serious injury during a fall,12,13 the rates for fall-related
deaths are consistently higher among men, who are 22%
more likely than women to sustain a fatal fall.14

About 7% of persons over 75 years visit emergency
rooms for a fall injury event each year; more than 40%
of these visits result in hospitalizations.15 As many as 10%
of falls in this age group are complicated by serious
injury, such as a fracture, joint dislocation, or severe head
trauma.16 An estimated 5% of falls by community-living
elderly persons result in a fracture, fewer than 1% in a
hip fracture.15 In persons over age 75, fractures of 
the lower extremity are about twice as common as frac-
tures of the upper extremity. An additional 5% of 
falls result in serious soft tissue injuries requiring medi-
cal attention.9,11 These injuries include hemarthroses,
joint dislocations, sprains, and hematomas. Subdural
hematomas and cervical fractures are devastating, but
rare. About 30% to 50% of falls by elderly persons 
result in minor injuries such as bruises, lacerations, and
abrasions.

Being unable to get up after a fall is a potentially haz-
ardous consequence of falling that can occur with or
without serious injury. Community-based studies have
reported that 50% of older fallers are unable to get up
without help after at least one fall.10,13 Factors associated
with the inability to get up without assistance include 
age over 80 years, decreased upper and lower extremity
strength, poor balance, arthritis, and greater dependency
in activities of daily living (ADL).10,13 Older individuals
who are unable to get up after a fall are at risk for com-

Until the 1940s, falls and fall-related injuries were con-
sidered accidents, that is,“acts of God,” random or chance
events without observable or understandable explana-
tions.1 Since the early studies by Droller,2 Sheldon,3 and
Fine,4 falls have gained appreciation, first as predictable,
then as preventable health problems worthy of careful
evaluation and preventive efforts. Up through the early
1990s, risk factors were identified in various settings,
that is, community and nursing home. Simultaneously, the
notion of falls as multifactorial events was established 
as the norm. Over the past decade, studies have focused
more on the prevention and treatment of falls as well as
on identifying subgroups of patients who would benefit
most from preventive interventions.

Falling is an important clinical marker of frailty, as evi-
denced by its association with other functional problems,
such as incontinence, and with a high mortality rate that
is not directly attributable to fall-related injuries.5 As a
consequence of its associated morbidity, falling is also an
important health problem in its own right among frail as
well as healthier older persons.

As discussed here, although some falls have a sin-
gle intrinsic (disease- or impairment-related) or extrinsic
(environmental) cause, many falls by elderly persons are
multifactorial in origin, resulting from an interaction
between stability-impairing characteristics of the individ-
ual and the hazards and demands of the environment. As
recent evidence indicates that individual interventions
may play a key role in fall prevention and treatment,
these are also presented. We address nonsyncopal rather
than syncopal falls, that is, those events that are not 
associated with a loss of consciousness, stroke, or epilep-
tic seizure nor related to sustaining a violent blow.6

Prevalence and Morbidity

Community

Each year, approximately one-third of community-living
adults over age 65 years and 50% of persons over age 80
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plications such as dehydration, pressure sores, rhab-
domyolysis, and pneumonia.

Fear of falling is common among community-living
older adults, particularly among older women. Many
older women express concern over the loss of independ-
ence and quality of life resulting from a fall and hip frac-
ture.17 One in four fallers reports that they avoid acivities
because of fear of falling.9,18 As a result of this fear,
patients report a poorer quality of life with a loss of func-
tion and independence.19 Fear of falling has been inde-
pendently associated with requiring assistance to climb
stairs, poor vision, restriction in instrumental activities of
daily living (IADL), poor self-related health, and poor
performance on tests of balance.20,21 The concept of self-
efficacy or confidence in the ability to perform specific
activities in specific situations has been applied to fear of
falling to understand the relationship between fear and
function.6 Self-efficacy shows a stronger association with
functioning in basic and instrumental activities of daily
living and higher-level physical and social activities than
does self-reported fear of falling.22

Limitation of functioning and activity, whether because
of physical impairment from injury or fear of future falls,
is a common adverse consequence of falling. In a nation-
al survey, falls and their sequelae accounted for 18% 
of restricted activity days among elderly persons, the 
highest proportion for any health condition.23 In a
prospective study, more than 40% of fallers restricted
their activities at least temporarily after a fall.24 Pain or
limitation of activity after a fall was present 8 weeks later
in 40% of fallers treated in an emergency room; almost
half these persons had not yet fully recovered by 8
months.24

Falling has been associated with an increased likeli-
hood of hospitalization, nursing home placement, and
death.25–27 Much of this relationship, however, may be
accounted for by older age, chronic conditions, and ADL
disabilities.27 Noninjurious as well as injurious falls have
been found to be independent predictors of nurs-
ing home placement, after adjusting for other known 
risk factors, and falls with serious injury were twice as
likely as noninjurious falls to result in nursing home
placement.28

Nursing Home

More than half of ambulatory nursing home residents 
fall each year.29 The annual incidence of falling among
nursing home residents is 1.5 falls per bed per year.
About 4% of falls within nursing homes result in frac-
tures and 11% in other serious injuries such as head
trauma, soft tissue injuries, and severe lacerations. Each
year, about 1800 fatal falls occur in nursing homes.
Among persons 85 years and older, 1 of 5 fatal falls occurs
in a nursing home. The contribution of falls to fear and

functioning has been less studied among nursing home
than among community, residents.

The use of physical restraints in nursing homes to
prevent high-risk persons from falling has been associ-
ated with an increased frequency of serious injury, as 
well as increased agitation, depression, and immobility.30

Immobilization by physical restraint may result in vaso-
motor instability and decreased muscle mass, strength,
and joint flexibility, all of which can contribute to falls and
injuries.3l Although some restraint reduction programs
have resulted in an increase in falls and minor injuries,
the discontinuation of physical restraints has not led to
an increase in serious fall injuries.32,33

Pathogenesis

Community

Nonsyncopal falls occur when environmental hazards or
demands exceed the individual’s ability to maintain pos-
tural stability. Specific diseases such as Parkinson’s 
syndrome, normal pressure hydrocephalus, white matter
disease, and high cervical myelopathy may result in
severe postural instability. Some authors also describe a
gait disturbance of unknown central nervous system 
etiology, referred to as senile or essential gait disorder.
Overall, these central nervous system diseases account
for a relatively small percentage of falls by older persons.

Immediate Causes

Investigators have attempted, through a careful review of
fall circumstances, to identify the most likely immediate
cause of falls. Summarizing the results of several stu-
dies, Rubenstein et al. reported that an environmentally
related factor was the most likely cause of 41% (range,
23%–53%) of falls, gait or balance disturbance or weak-
ness of 13% (2%–29%), drop attack of 13% (0%–25%),
dizziness or vertigo of 8% (0%–19%), confusion of 2%
(0%–7%), and postural hypotension of 1% (0%–6%),
while visual disorder, syncope, acute illness, drugs, and
other factors accounted for an additional 17% of falls.29

The cause was unknown for 6% (0%–16%) of falls. The
relative frequency of the various causes varied widely
among the studies.

Classification Schemes

Several classification schemes have been developed to
explain the pathogenesis of falls. One approach has 
been to classify balance and gait dysfunctions based on
anatomy and physiology. One such scheme, described by
Nutt et al.,34 proposed four categories of balance and gait
disorders: (1) lower-level disorders, due to problems with
sensory systems (proprioceptive, vestibular, or visual) or



strength; (2) middle-level disorders, involving the spinal
cord or brainstem; (3) higher-level disorders, concerning
the cerebellum, basal ganglia, or corticospinal tracts;
and (4) highest-level gait disorders, relating to the frontal
cortex.34 Although this classification system has helped
advance research into postural instability and falls, many
older persons with the presumed anatomic or physiologic
lesions do not fall and many fallers do not possess a
readily identifiable single lesion within the sensory or
neuromuscular systems. Another classification system,
used in a large prospective community study, divided 
falls into four broad categories: (1) falls related to ex-
trinsic factors, slips, trips, or displaced center of gravity
(55%); (2) falls related to intrinsic factors, such as poor
mobility, balance, cognitive, or sensory impairments
(39%); (3) falls from a nonbipedal stance, such as falling
out of bed or while using an assistive device (8%); and
(4) unclassified falls (7%).35 Although investigators have
used such classification schemes to identify differences in
types of falls by age, gender, and other factors, these
schemes fail to account for the multifactorial etiology of
most falls.

Multifactorial Etiology

The epidemiologic model of host, activity, and environ-
mental factors addresses the multifactorial etiology of
most falls. Under this model, there is a reciprocal rela-
tionship among host, activity, and environmental factors.
The importance of these three categories of factors varies
with individual falls. Host factors contributing to falls can
best be understood by considering that postural stabil-
ity requires input from sensory, central integrative, and
effector neuromuscular components in a highly inte-
grated manner.36 These components are overlapping and
compensatory. Cardiac, circulatory, respiratory, meta-
bolic, and other conditions may further influence the
functioning of these three primary components. Pos-
tural instability and predisposition to falling may not 
be evident until several contributing components are
impaired.

A related and clinically useful method for explaining
fall etiology is to consider both predisposing as well as
situational factors. Predisposing risk factors are those
intrinsic characteristics of the individual that chronically
impair stability and render the individual vulnerable to
new insults. Situational factors are those host, activity,
and environmental factors that are present at the time of
the fall (Tables 66.1 and 66.2).

Predisposing Risk Factors

As noted, stability depends on the intricate functioning
of sensory, central integrative, and musculoskeletal effec-

tor components. Accumulated impairments and diseases
affecting these components, superimposed on age-related
physiologic changes or lifestyle factors (e.g., past physical
activity), result in a predisposition to falling.37

The major sensory modalities responsible for orienting
the individual in space and identifying hazards in-
clude the visual, auditory, vestibular, and proprioceptive
systems. These modalities have multiple interconnections
with one another. Age-related visual changes include
decreased visual acuity, contrast sensitivity, dark adapta-
tion, and accommodation. In addition, ocular diseases
that are common in older persons, such as macular degen-
eration, glaucoma, and cataracts, may adversely affect
visual functioning. Visual acuity, contrast sensitivity, and
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Table 66.1. Results of univariate analysis of most common 
risk factors for falls identified in 16 studies that examined risk
factors.a

Risk factor Significant/totalb RR-ORc Range

Muscle weakness 10/11 4.4 1.5–10.3
History of falls 12/13 3.0 1.7–7.0
Gait deficit 10/12 2.9 1.3–5.6
Balance deficit 8/11 2.9 1.6–5.4
Use assistive device 8/8 2.6 1.2–4.6
Visual deficit 6/12 2.5 1.6–3.5
Arthritis 3/7 2.4 1.9–2.9
Impaired ADL 8/9 2.3 1.5–3.1
Depression 3/6 2.2 1.7–2.5
Cognitive impairment 4/11 1.8 1.0–2.3
Age >80 years 5/8 1.7 1.1–2.5

a References: 9, 18, 51, 57, 58, 68–71, 74, 80, 87, 107–109.
b Number of studies with significant odds ratio or relative risk ratio in
univariate analysis/total number of studies that included each factor.
c Relative risk ratios (RR) calculated for prospective studies–odds ratios
(OR) calculated for retrospective studies.
Source: Modified and used with permission: J Am Geriatr Soc. 49(5):
665.

Table 66.2. The relationship between falls and medication use.

Number of
Medication classa studies Pooled OR 95% CI

Psychotropics 20 1.73 1.52–1.97
Neuroleptics 23 1.5 1.25–1.79
Sedative/hypnotics 23 1.54 1.40–1.70
Any antidepressant 28 1.66 1.4–1.95
Tricyclic antidepressants 13 1.51 1.14–2.00
Benzodiazepines 14 1.48 1.23–1.77
Diuretics 27 1.08 1.02–1.16
Digoxin 18 1.22 1.05–1.42
Class IA antiarrhythmics 11 1.59 1.02–2.48
Three or more medications 11 —b —b

Four or more medications 9 —b —b

a References: 48, 50.
b Pooled odds ratio and 95% confidence interval not calculated due to
heterogeneity in the definition of medication, however or significantly
increased in recurrent fallers.
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depth perception, a visual function involved in spatial ori-
entation, have been shown to be especially relevant to
postural stability and falling.38–40

An age-related decline in vestibular function has been
suggested as an explanation for increased postural 
sway as well as dizziness and perhaps falling in elderly
persons.41 The vestibular system contributes to spatial 
orientation at rest as well as during acceleration and 
is responsible for visual fixation during head and body
movements. An age-related decline in vestibular function
has been attributed to changes in the otoconia. Predis-
posing factors include past aminoglycoside use as well as
present use of aspirin, furosemide, quinine, quinidine, and
perhaps tobacco and alcohol. Head trauma, mastoid or
ear surgery, and middle ear infections are other possible
predisposing factors. Elderly persons with vestibular
problems complain of worsening stability in the dark
because of increased reliance on visual input.

Hearing contributes directly to stability through the
detection and interpretation of auditory stimuli, which
help localize and orient the individual in space, particu-
larly when other sensory modalities are impaired. More
than 50% of elderly persons have some hearing loss.42

The proprioceptive system provides spatial orienta-
tion during position changes, while walking on uneven
ground, or when other modalities are impaired.36 The
proprioceptive system includes peripheral nerves, apo-
physeal joint mechanoreceptors, and the posterior
columns, as well as multiple central nervous system con-
nections. It is unclear whether age-related changes occur
in peripheral nerves. Nevertheless, peripheral neuropa-
thy from a variety of different causes is common among
elderly persons. The contribution of cervical mechanore-
ceptors to proprioception is not well appreciated.43 Pre-
disposing factors for cervical disorders include whip-
lash injuries and cervical degenerative diseases such as
rheumatoid arthritis or spondylosis. Older adults with
proprioceptive problems complain of worsening difficul-
ties in the dark or on uneven ground. They may complain
of true vertigo. Gait often improves in these individuals
with even minimal support.

The central nervous system channels inputs from the
sensory modalities to the appropriate efferent compo-
nents of the musculoskeletal system. Given the multiple
connections and their complexity, virtually any central
nervous system disorder can contribute to instability and
falling. Specific diseases such as Parkinson’s disease,
normal pressure hydrocephalus, and stroke are associ-
ated with an increased risk of falling. Central nervous
system processes that adversely affect cognition further
impede stability because problem solving and judgment
are needed to interpret and respond appropriately to
environmental stimuli. Individuals with impaired mental
status or dementia have consistently been found to have
an increased incidence of falling, even in the absence of

a clinical gait disorder. Additional studies have demon-
strated the relationship between white matter disease,
even in the absence of cognitive impairment, and gait 
disorders.44

Any impairment within the musculoskeletal system,
including joints, muscles, and bones, will decrease stabil-
ity and increase fall risk. Arthritis, myopathies, and hemi-
paresis are all associated with falling. Arthritis likely
increases the risk of falling through several mechanisms
including pain, periarticular muscle weakness, and com-
promised proprioception due to deterioration of joint
mechanoreceptors. Hip, knee, and ankle weakness have
all been found to significantly increase risk of falling.45

Reciprocal flexion and extension of lower extremity
muscles appears essential to postural stability. Ankle dor-
siflexion weakness may explain the tendency of some
elderly persons to fall backward with even minimal dis-
placement. Alternatively, the predisposition to falling
backward may result from a smaller posterior than ante-
rior base of support. Foot abnormalities such as calluses,
bunions, and deformed toes and nail abnormalities 
may provide incorrect proprioceptive information and
adversely affect gait patterns.

Systemic diseases may contribute to instability by
impairing sensory, neurologic, or musculoskeletal func-
tioning or by causing a reduction in cerebral oxy-
genation or perfusion, fatigue, or confusion. Common
examples include anemia, electrolyte disturbances, hypo-
glycemia or hyperglycemia, acid–base disturbances, or
hypothyroidism.

Postural hypotension may result in instability by com-
promising cerebral blood flow.46 The prevalence of 
postural hypotension ranges from 10% to 30% in 
community-dwelling persons over 65 years of age. As 
is falling, postural hypotension is frequently multifac-
torial. Contributing factors include age-related autonomic
changes, decreased baroreceptor sensitivity, decreased
renin-angiotensin response to upright position, decreased
venous and lymphatic return, and salt and water de-
pletion. The effects of diseases such as diabetes or 
Parkinson’s disease and of medications such as antide-
pressants, neuroleptics, antihypertensives, nitrates, and
diuretics are further contributing factors. Postural
hypotension should be considered if the fall occurred while
moving from a lying or sitting to a standing position, after
prolonged standing, or during exertion. Another abnor-
mality in blood pressure homeostasis is postprandial
hypotension.46 The mechanisms and mediators of post-
prandial hypotension remain unknown, although inability
to compensate for splanchnic blood pooling after the meal
has been postulated as a possible etiology.

Medications may contribute to gait instability through
a variety of mechanisms, including impairment of cog-
nitive functioning, postural hypotension, dehydration,
impaired balance, fatigue, or electrolyte disturbance.



(Table 66.2) Centrally acting medications, including 
sedative-hypnotics, tranquilizers, antidepressants, and
neuroleptics have repeatedly been associated with an
increased risk of falls and injuries.47,48 Both selective sero-
tonin reuptake inhibitors (SSRIs) and tricyclic antide-
pressants have been implicated in falls and hip fractures.49

Other classes of medications associated with falls in older
adults include diuretics, type 1A antiarrhythmics, and
digoxin.50 In addition to specific medications, recent
changes in dose and the total number of medications
have been associated with an increased risk of falling.51

Conversely, evidence suggests that postural instability, as
manifested by impaired balance, dizziness, and falling, is
one of the most frequent presentations of adverse drug
effect in an older population.52,53

Situational Factors

Falling is well recognized as a nonspecific presentation 
of acute illness in older adults. Acute febrile illnesses
(e.g., pneumonia or urinary tract infections) and chronic
disease exacerbations (e.g., congestive heart failure or
diabetes mellitus) likely precipitate falls by temporarily
impairing stability.9 Some cardiac dysrhythmias cause a
decrease in cerebral blood flow and loss of consciousness,
resulting in a fall.53 Carotid baroreceptor hypersensitivity
may contribute to syncopal, as well as nonsyncopal, falls.

One type of fall, mentioned most frequently in the
British literature, is the drop attack.3 This term refers to
a sudden loss of postural tone without loss of conscious-
ness. Drop attacks may occur while walking, while
turning the neck, while looking up, or without an obvious
precipitating movement. Some individuals note that their
knees buckled or “just gave out.” It is likely that at least
some of those who report their knees buckling have
impaired mechanoreceptors secondary to arthritic joint
changes. Difficulty getting up is often reported. The 
etiology and frequency of drop attacks are unknown.
Although reported in up to 25% of falls in the earlier lit-
erature,3 more recently “just going down” without any
obvious intrinsic or environmental cause is reported in
less than 5% of falls.9,29

The majority of falls by community-living elderly
persons occur during the course of usual, relatively non-
hazardous activities such as walking, changing position,
or performing basic activities of daily living. Only a small
percentage of falls occur during clearly hazardous activ-
ities such as climbing on chairs or ladders or participat-
ing in sports activities.9

Although major environmental hazards account for
few falls, environmental factors probably contribute to
the majority of falls by community-dwelling older adults.
The precise role of environmental factors is difficult to
ascertain because studies lack control data on nonfallers
or fallers at times other than their fall. Over 70% of 

falls by community-dwelling older adults occur at home.
About 10% of falls occur on stairs, well out of propor-
tion to time spent on them, with descending being 
more hazardous than ascending.9,54 The most commonly 
mentioned environmental hazards include carrying
heavy or bulky objects, and negotiating obstacles that 
can be tripped over, slippery floors, and poor light-
ing.55 Slippery or improperly fitting shoes are another 
potential hazard. Finally, patterns on floors or walls,
depending on their quality, may either distort or improve
visual perception.56

Nursing Homes

Immediate Causes and Predisposing Factors

As in community-based studies, investigators have at-
tempted to identify the “most likely cause” of individ-
ual falls by nursing home residents.57 Studies of nursing
home residents have found a higher incidence of falls
caused by gait, balance, or strength disorders (25%;
range, 20%–39%), by dizziness (25%; range, 0%–30%)
and by confusion (10%; range, 0%–14%).29 Only 16%
(range, 6%–27%) of falls are primarily attributed to an
environmental factor.29 Visual disorders (4%; range,
0%–5%), postural hypotension (2%; range, 0%–16%),
and drop attacks (0.3%; range, 0%–3%) are other less
frequently cited causes. Other causes such as acute illness,
drugs, and pain were believed to account for 12% of falls
among nursing home residents. Although investigators
have attempted to identify the “most likely cause of indi-
vidual falls,” falling among nursing home residents, as
among community-living residents, most often results
from the accumulated effect of multiple specific impair-
ments and diseases.51,58 The predisposing impairments 
are the same as those cited for community-dwelling older
adults. The prevalence of the impairments is higher
among nursing home than among community residents,
which may partially explain the higher frequency of
falling.29 Similar to community studies, studies of nursing
home residents have identified an increased risk of falling
with an increased number of impairments and diseases
possessed.51,58

Situational Factors

Host factors such as acute illness, postural hypotension,
dizziness, or medications have been described. Environ-
mental factors are thought to be less important among
institutionalized than community-dwelling older adults.
The greater frailty and larger number of impairments
predispose institutionalized elderly persons to fall in 
situations where healthier persons would not. Also, by
and large, institutions are safer environments than the
community because many potential hazards have been
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removed. Further, institutionalized elderly persons have
fewer opportunities to engage in such hazardous activi-
ties as climbing stairs, walking on ice, or climbing on
ladders. Even so, environmental factors do contribute to
falls among institutionalized older adults.29 Examples
include ill-fitting shoes, untied shoelaces, long pants, or
slippery floors.59 Furniture may be hazardous; beds that
are either too high or too low, bed rails that can be
climbed over, and chairs that are too low or soft may also
be dangerous. Walking aids are an unappreciated fall
hazard. Canes and footrests can be tripped over, and the
added weight of a walker may displace an individual
backward. Many residents are able to remove their
restraints. In addition, restrained persons may take their
wheelchairs or chairs over with them in a fall. As one
study points out, falls are a possible, but not inevitable,
outcome in the nursing home setting. Through the im-
plementation of a standardized and structured safety
program, the impact of these falls can be minimized.60

Risk Factors for Serious Fall Injury

Recent interest has focused on factors that increase the
risk of serious injury, particularly fractures, during a fall.
The likelihood of suffering a serious injury during a fall
has been postulated to depend on factors such as the
velocity of the fall, the energy-absorbing capacity of the
surface landed on, the protective responses of the faller,
the injury threshold of the tissue, and the direction and
location of impact.61,62 Characteristics of fallers shown to
be independently associated with serious injury include
older age, female gender, white race, decreased bone
mineral density, decreased body mass index, cognitive
impairment, the use of certain medications, abnormal
neuromuscular findings such as decreased reaction time
and balance disturbance, poor visual acuity, history of
previous falls and fall injuries, and the presence of 
specific chronic diseases, such as diabetes, and
stroke.12,18,63–74 Increased physical activity level has been
associated with both an increased and a decreased risk 
of suffering a serious fall injury event.12,72 Circumstances
of the fall that increase likelihood of serious injuries 
such as fractures include the direction and impact of 
the fall, the height of the fall, and the hardness of 
the landing surface, as well as low body mass index
(BMI).73–75 A discussion of the risk factors and medical
aspects of hip fracture management are covered in
Chapter 45.

Evaluation and Management

The goal of a fall evaluation and prevention strategy is to
minimize the risk of falling without compromising mobil-

ity or functional independence. Given the inherent trade-
offs between safety and independence, this goal may be
difficult to achieve in some individuals. Perhaps a better
goal, rather than to prevent all falls, would be to prevent
relevant fall-related morbidities such as serious injury,
fear, and the inability to get up. As the ability to identify
the subset of fallers at risk for these fall sequelae
improves, evaluative and preventive efforts can be better
targeted. A recent report by an expert panel provides an
evidence-based approach to the management and pre-
vention of falls:The Quality Indicators for Assessing Care
of the Elderly (ACOVE) project.75–77

As already described, the etiology and risk factors for
falls are similar in nursing home and community resi-
dents, but the relative frequency and modifiability of con-
tributing risk factors may differ in these two populations.
Therefore, the recommended evaluation and preventive
strategies are discussed separately for community and
nursing home residents. The American Geriatrics 
Society and British Geriatrics Society Panel on Falls 
in Older Persons has published the most up-to-date
guidelines for the prevention of falls in older persons,
and the reader is referred there for a discussion of these
guidelines.78

Community

The first step in evaluating individuals who have experi-
enced a fall or who are at risk for falling is to identify pos-
sible contributing factors.79,80 The following components
of the evaluation provide complementary information:
(1) a thorough assessment of predisposing risk factors
and diseases; (2) a balance and gait assessment; and (3) a
review of previous fall situations.

Predisposing Risk Factor Assessment

History and Examination

The risk assessment begins with a careful history and
physical examination aimed at identifying all predispos-
ing risk factors. It is important to bear in mind that the
multiple diseases and disabilities suffered by many older
individuals may render the signs and symptoms of 
specific conditions obscure, vague, or nonspecific. For
example, nonvestibular disorders may present with ver-
tigo, whereas individuals with vestibular dysfunction 
may complain only of vague dizziness or unsteadiness.
Therefore, a thorough systematic assessment of all pos-
sible contributing factors is essential. The governing
concept in fall assessment is that it may be possible to
decrease fall risk by ameliorating as many contributing
factors as possible.

The neurologic diseases that predispose to falls can be
diagnosed from a thorough neurologic history and exam-



ination. Although most neurologic diseases associated
with falling result in postural instability and pathologic
gait patterns, these findings are not disease specific.
Common features of gait seen in persons with central
neurologic diseases include flexed posture, step-to-step
variability, path deviation, decreased step height that
results in shuffling if severe, instability on turning, and
easy displacement backward.36,81 Many of these findings,
however, can also be seen in individuals with sensory
abnormalities and may represent compensatory, rather
than primary, changes. Thus, in diagnosing neurologic dis-
eases, gait findings must be considered in association with
findings from other components of the neurologic exam-
ination including cranial nerve findings, sensation, tone,
muscle strength, and coordination. The neurologic exam-
ination is helpful not only in diagnosing specific diseases
but also in identifying other contributing factors to fall
risk such as decreased sensation or muscle weakness.

Other important components of the risk assessment
are included in Table 66.3. Simple screening tests such as
the Snellen chart can be used to measure near and dis-
tant visual acuity. If there are any questions concerning
visual function, the individual should be referred to an
ophthalmologist or optometrist for a full evaluation.
Portable audiometry or the Whisper Test82 can be used to
screen for hearing problems. Although vestibular dys-
function is difficult to diagnose from simple clinical tests,
a vestibular contribution to instability should be sus-
pected if the individual complains of vertigo, worsening
stability in the dark or with specific head positions, or pro-
vides a history of predisposing factors including past
aminoglycoside use, use of aspirin, furosemide, quinine,
or quinidine, or has a past history of head trauma,
mastoid or ear surgery, or middle ear infections. If
vestibular problems are suspected, attempts should be
made to provoke vertigo with the Dix–Hillpike maneu-
ver (see Chapter 67). Selected patients should be referred
to audiology for a complete hearing evaluation or to oto-
laryngology for full vestibular testing.

Individuals with proprioceptive impairments complain
of worsening stability in the dark, on uneven ground, on
inclines, or on thick rugs. Decreased position and vibra-
tion sense are noted on examination. During gait testing,
individuals with decreased proprioception may markedly
improve their gait pattern simply by holding on to the
examiner’s finger or using a straight cane. If a cervical 
disorder is the cause of the proprioceptive problem, the
complaints will be similar to those for peripheral neu-
ropathy, but the individual will also complain of worsen-
ing symptoms with head turning or true vertigo. In some
cases, the examination may reveal signs of radiculopathy
or myelopathy; there may be clumsiness with fine motor
tasks and even mild spastic quadriparesis. Many elderly
individuals will, on examination of neck range of motion
while standing, exhibit decreased neck range of motion

and complaints ranging from vague dizziness to marked
instability. It may be difficult to determine whether these
individuals suffer from a mechanoreceptor-related cervi-
cal disorder or whether the decreased neck range of
motion is secondary to vestibular dysfunction and inad-
vertent avoidance of neck movements that precipitate
the symptoms. It is important to distinguish between the
two because a decrease in neck movements will exacer-
bate the underlying vestibular disorder by impeding 
compensation by the central nervous system. The 
musculoskeletal examination may reveal various patterns
of muscle weakness.

As noted earlier, all of hip, knee, and ankle strength
and range of motion are essential to postural stability and
the response to perturbations. Thus, any arthritic or mus-
culoskeletal process may contribute to fall risk. Individ-
uals with knee arthritis may complain of falls because
their “knee gave out.” Individuals with proximal mus-
cle weakness may report difficulty getting in and out of
chairs, in and out of the bathtub, and climbing stairs,
whereas individuals with distal weakness will complain of
frequent tripping. The contribution of upper extremity
arm movements to postural stability and response to per-
turbation is unappreciated and needs to be considered.
Foot problems, including bunions, calluses, and deformity,
can affect gait patterns and decrease proprioception and
thus should be identified.

Although postural hypotension has not been identified
as a frequent risk factor for falls among community-
dwelling elderly persons, this is likely because it is not fea-
sible to assess blood pressure change at the time of a fall.
Blood pressure change with position change should be
part of the risk factor assessment. Individuals may com-
plain of lightheadedness or other vague sensations on
position change, prolonged standing, or walking, although
many individuals with significant postural hypotension
may be asymptomatic and thus unaware of the blood
pressure drop. Many, but not all, of these individuals may
have concomitant diseases such as Parkinson’s syndrome
or diabetes. In addition, as noted next, many medications
can contribute to the risk of falling by causing pos-
tural hypotension. Particularly important medications 
to ask about include nitrates, antihypertensives, and 
antidepressants.

The screen for depressive symptoms may reveal vege-
tative complaints, poor concentration, or apathy. Finally,
a careful medication review is an essential component 
of a fall risk assessment. The assessment should involve
the direct recording of all prescription medications 
from the original containers and verification of the dose
and timing of each medication. Over-the-counter med-
ications, particularly sedative-hypnotics, cold prepara-
tions, and nonsteroidal anti-inflammatory agents, must be
ascertained as well. In addition, possible medication side
effects including confusion, lightheadedness, fatigue,
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Table 66.3. Predisposing and situational factors associated with risk of falling.

Predisposing factors with contribution to falling Possible interventions

Sensory
Vision: acuity, perception Medical: refraction; cataract extraction

Impaired hazard recognition; distorted environmental Rehabilitative: balance and gait training
signals; spatial disorientation Environmental: good lighting; home safety assessment; architectural design 

that minimizes distortions and illusions
Hearing Medical: cerumen removal; audiologic evaluation with hearing aid if 

Spatial disorientation; balance impairment; distorted appropriate
environmental signals (auditory) Rehabilitative: training in hearing aid use

Environmental: decrease background noise
Vestibular dysfunction Medical: avoid vestibulotoxic drugs; surgical ablation

Spatial disorientation at rest; impaired visual fixation; Rehabilitative: habituation exercises
balance impairment especially with head or body turning Environmental: good lighting (increased reliance on visual input);

architectural design that minimizes distortions and illusions
Proprioceptive: cervical disorders; peripheral neuropathy Medical: diagnose and treat specific disease (e.g., spondylosis, B12 deficiency)

Spatial disorientation during position changes or while  Rehabilitative: balance exercises; correct walking aid
walking on uneven surfaces or in dark Environmental: good lighting (increased reliance on visual input);

appropriate footwear; home safety assessment
Central neurologic

Central nervous system diseases Medical: diagnose and treat specific diseases (e.g. Parkinson’s syndrome,
Impaired problem solving, strength, sensation, balance, Normal Pressure hydrocephalus)
gait, tone, or coordination Rehabilitative: physical therapy; balance and gait training; correct  walking 

aid
Environmental: home safety assessment; appropriate adaptations (e.g. high,

firm chairs, raised toilet seats, grab bars in bathroom)
Dementia/cognitive impairment Medical: minimize sedating or centrally acting drugs

Impaired problem solving, impaired gait Rehabilitative: supervised exercise and ambulation
Environmental: safe, structure, supervised environment

Musculoskeletal
Muscle weakness: upper and lower extremity, Medical: diagnose and treat specific diseases

Impaired postural stability Rehabilitative: balance and gait training; Tai Chi, muscle-strengthening 
Arthritides exercises; back exercises; correct walking aid; correct footwear; good

Impaired postural stability foot care (nails, bunions)
Feet

Impaired proprioception; impaired postural instability; Environmental: home safety assessment; appropriate adaptations
altered gait pattern

Back
Impaired ability to regain stability

Other
Postural hypotension Medical: diagnose and treat specific disease; avoid offending drugs;

Impaired cerebral blood flow leading to fatigue, weakness, rehydrate; replenish salt
postural instability; syncope if severe Rehabilitative: tilt table if severe; reconditioning if component of 

deconditioning; graded pressure stockings; dorsiflexion and hand
flexion exercises before arising

Environmental: elevate head of bed
Depression Medical: ?antidepressants associated with increased risk of falling; ? select 

? accident-proneness; ? poor concentration least anticholinergic
Medications: especially sedatives, phenothiazines, Medical: lowest effective dose of essential medications; readjust or 

antidepressants; total number and dose of medications discontinue when possible
Impaired alertness; postural hypotension; postural 
instability; fatigue

Situational factors Possible interventions

Acute host factors Medical: diagnose and treat specific diseases; start medications low and 
Acute illness; new or increased medications increase slowly

Transiently impaired alertness; postural hypotension; Environmental: increase supervision during illnesses or with new 
fatigue medication

Displacing activity Rehabilitative: recommend avoiding only clearly hazardous and 
Increased opportunity to fall unnecessary activities (e.g., climbing on chairs); balance and gait training

Environmental hazards Environmental: home safety assessment with appropriate adaptive or
Slipping or tripping hazards (e.g., loose rugs, wet floors, ice, structural changes (see Ref. 7)

small objects) stairs, lighting, and furniture
Nursing home: movable tables; inappropriate bed or chair 

height; ill-fitting shoes or pants; restraints



weakness, or postural hypotension should be elicited
from the patient.

Carotid hypersensitivity should be suspected if the
individual gives a history of “just going down” or falling
with head turning or with looking up. Carotid sinus
massage should be performed if carotid sinus syndrome
is suspected, if there is no evidence of cerebrovascular
disease or cardiac conduction abnormality, and if the pro-
cedure is judged safe in the individual patient. The
carotid sinus syndrome is defined as greater than a 3-s
sinus pause or more than a 5 mmHg drop in systolic blood
pressure.

Laboratory Evaluation

All elderly persons who have experienced falls should
undergo routine laboratory screening including a com-
plete blood count, thyroid function tests, electrolytes,
including blood urea nitrogen (BUN) and creatinine, and
serum glucose, as well as a determination of vitamin B12

levels. These tests are warranted to screen for anemia,
thyroid dysfunction, electrolyte abnormalities, dehydra-
tion, hyperglycemia or hypoglycemia, and B12 deficiency
because of the prevalence, nonspecific presentation, and
potential for modification of underlying diseases by these
diagnoses. Drug levels, for example, should be measured
in individuals taking anticonvulsants, tricyclic antide-
pressants, antiarrhythmics, and high-dose aspirin. His-
tory and examination should guide other laboratory
investigations.

As already noted, in approximately 10% of cases falls
by community-dwelling older adults are a nonspecific
manifestation of an acute illness. In these situations the
laboratory and diagnostic evaluation in these situations
should be dictated by the suspected etiology. Examples
of potentially useful tests include the electrocardiogram,
cardiac enzymes, chest x-ray, urine analysis and culture,
and blood cultures.

Brain imaging with computed tomography or mag-
netic resonance imaging is indicated only when focal
abnormalities are noted on the neurologic examination.
Cervical spine films may be helpful in individuals with
impaired gait, lower extremity spasticity, and hyper-
reflexia suggestive of cervical spondylosis. A lateral
dimension of the spinal canal of less than 12mm is 
suggestive of a significant encroachment on the cervical
cord. Magnetic resonance imaging should be pursued to
confirm this finding only if the individual is deemed a can-
didate for neurosurgery.

A 24 h ambulatory cardiac monitor (Holter) is not war-
ranted for the routine evaluation of nonsyncopal falls.
The yield of ambulatory electrocardiographic monitoring
is very low in these individuals. In addition, the results
may be difficult to interpret because of the high preva-
lence of asymptomatic arrhythmias in older adults.

Balance and Gait Evaluation

Balance and gait represent end products of the accumu-
lated effects of disease, age-related and lifestyle changes,
and impairments in sensory, neurologic, and musculo-
skeletal functioning. Therefore, a careful assessment 
of balance and gait is an essential component of the 
fall evaluation. There is strong epidemiologic evidence 
to support balance and gait assessment as the single 
best means of identifying individuals at increased risk 
of falling.9,10,13,18,83,84 Simple but reliable methods for
observing an individual’s balance and gait performance
are available for use in clinical practice.58,85

Tests of balance and gait typically reproduce the posi-
tion changes, postural responses, and gait maneuvers used
during daily activities. The “Get Up and Go” test and the
Performance-oriented Assessment of Mobility are two
examples of clinical observation tests of balance and gait
that have been used extensively in clinical practice.58,85

Both assessments involve observing the individual per-
form various combinations of maneuvers such as get-
ting up from a chair, reaching up, turning, bending over,
assuming various narrowed stances, walking at a usual
and rapid pace, and sitting in a chair. The examiner
watches for instability or difficulty with performing each
maneuver. Components of a simple balance and gait
assessment are included in Table 66.4. The assessment
may help to identify not only individuals at risk for falling
but the circumstances in which falls are most likely to
occur. As discussed next, combinations of medical, reha-
bilitative, and environmental interventions can be rec-
ommended based on the simple observations of balance
and gait.

The role of computerized posturography in the clinical
evaluation and treatment of balance and falling disorders
remains to be determined. Posturography may be helpful
in determining the relative contribution of visual, vestibu-
lar, and proprioceptive abnormalities to postural in-
stability.83 Posturography may further reveal the method
by which the individual responds to postural pertur-
bations. Although still under investigation, preliminary
studies suggest that these findings may help in the devel-
opment of effective rehabilitative interventions.86

Review of Fall Situations

The fourth component of the fall evaluation is a careful
review of recent fall situations. In determining the con-
tribution of possible intrinsic factors, the clinician should
obtain information on premonitions; feelings of light-
headedness, vertigo, or unsteadiness; recent medications,
particularly focusing on recent changes; preceding
alcohol consumption; or symptoms of acute illness, pos-
tural hypotension, or dysrhythmias. A precise description
of activity at the time of the fall is important as well.87

Was the individual standing still, performing a simple
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activity of daily living such as getting dressed, or walking?
If walking, on what type of surface? Was the individual
getting up or sitting down, arising from a lying position,
going up or down stairs or curbs? If the fall occurred
during routine and relatively nonhazardous activities, the
goal of intervention will be to improve the safety and
effectiveness of the maneuver during which the fall
occurred. If, on the other hand, the fall occurred while
performing more hazardous activities such as climbing 
on chairs or ladders, substitution of safer activities or
avoidance should be recommended.

Environmental details that should be ascertained
include obstacles in the immediate area of the fall; the
volume and intensity of lighting; the floor or ground
surface; objects being carried; footwear, including the fit,
heel height, and type of sole; and walking aids used at the
time of the fall. A home safety evaluation as well as
careful review of specific fall situations may reveal re-
medial environmental hazards. While common sense dic-
tates eliminating obvious hazards such as throw rugs and
obstacles, these have not been shown to be independent
risk factors. Still, a recent Cochrane review supports
interventions to reduce home hazards, particularly by a
trained professional for patients in the immediate
posthospitalization period.88,90

Prevention and Therapy

The appropriate intervention strategy depends on the
health status and fall history of the individual. For

healthy individuals who have not suffered falls, the treat-
ment goal is to maintain or improve balance, gait, flexi-
bility, and endurance to decrease the risk of falls and to
maintain mobility and functional independence. Recent
clinical trials suggest that strength and balance training
are effective in increasing lower extremity strength in
healthier, more vigorous elderly persons.91 In a case-
control study, older persons who perform vigorous phy-
sical activity at least three times per week and have no
limitations in their ADLs may be at a lower risk for fall-
related fractures.92 Recent evidence suggests that older
adults who participate in a program of resistance exercise
training once or twice weekly demonstrate improved
neuromuscular performance and achieve muscle strength
gains similar to those training 3 days per week.93

Further studies are needed to define the long-
term effectiveness, optimal combination of exercise 
components, and minimal intensity required. In a recent
randomized controlled trial, a low-cost multifactorial
intervention based at a community organization was
shown to be effective in reducing slips by 61%, trips 
by 56%, and falls by 29% in a group of healthy older
adults during 1 year.94 Evidence is emerging that among
“healthier,” less-impaired persons, exercise seems to have
as strong an effect on falls as does the multifactorial
approach in the less healthy.95 The aim of treatment in
older individuals who have already experienced falls or
who suffer from chronic diseases and impairments is to
reduce the rate of subsequent falls and decrease the 
incidence of fall-related morbidity such as injury, fear,

Table 66.4. Position changes, balance maneuvers, and gait components included in performance-oriented mobility assessment.

Position change or balance maneuver Observation: fall risk if

Getting up from chaira Does not get up with single movement; pushes up with arms or moves forward in chair 
first; unsteady on first standing

Sitting down in chair Plops in chair; does not land in center
Withstanding nudge on sternum or pull at waist Moves feet; begins to fall backward; grabs object for support; feet not touching side by side
Side by side standing with eyes open and shut Same as above; eyes closed tests patient’s reliance on visual input for balance
Neck turning Moves feet; grabs object for support; feet not touching side by side; complains of vertigo,

dizziness, or unsteadiness
Bending over Unable to bend over to pick up small object (e.g., pen) from floor; grabs object to pull up

on; requires multiple attempts to arise

Gait component or maneuver Observation: fall risk if

Initiationb Hesitates; stumbles; grabs object for support
Step height (raising feet with stepping) Does not clear floor consistently (scrapes or shuffles); raises foot too high (more than 2 in.)
Step continuity After first few steps, does not consistently begin raising one foot as other foot touches floor
Step symmetry Step length not equal (pathologic side usually has longer step length; problem may be in 

hip, knee, ankle, or surrounding muscles)
Path deviation Does not walk in straight line; weaves side to side
Turning Stops before initiating turn, staggers; sways; grabs object for support

a Use hard, armless chair. Other more difficult balance maneuvers include tandem, semitandem, and one-leg standing.
b Patient walks down hallway at “usual pace,” turns and comes back using usual walking aid. Repeat at “rapid pace.” Examiner observes single
component of gait at a time (analogous to heart examination). Other gait observations include heel–toe sequencing; armswing; trunk sway;
stepping over objects.
Source: Modified with permission from JAMA. 1988; 259: 1191. “Copyright 1988, American Medical Association.”



inability to get up, functional decline, and immobility. The
treatment strategy should be guided by the results of the
assessment.96–98 The governing concept should be that it
is possible to reduce the risk of falls and fall sequelae by
eliminating or modifying as many contributing factors 
as possible. Because of the overlapping, compensatory
nature of the systems affecting stability as described
earlier, simple interventions may result in major improve-
ments, even if the interventions are not targeted at the
systems believed to be most impaired.

As most of the factors contributing to fall risk are
chronic diseases or impairments that may be modifiable,
but only rarely curable, the treatment strategy should
combine appropriate combinations of medical, surgical,
rehabilitative, and environmental interventions. These
interventions are summarized in Table 66.3. Similarly, the
balance and gait assessment is useful not only for identi-
fying individuals at risk for falling and the situations
under which falls are likely to occur but can also be used
to determine rehabilitative and environmental interven-
tions that may decrease risk. Examples of using the
results of balance and gait examination to guide treat-
ment are outlined in Table 66.4. Rather than targeting
one area of risk, an individualized, interdisciplinary,
multifactorial approach to modifying all risk factors was
shown to be most beneficial in reducing falls in older
adults.90 The withdrawal of psychotropic medications in
association with a home-based exercise program had a
relative hazard for falls of 0.34 (95% CI, 0.16–0.74) 
compared with maintaining the psychoactive medications
and the exercise program.99

As can be seen from reviewing Tables 66.3 and 66.4,
physical therapy is an integral part of any fall assessment
and treatment program.97 A home safety evaluation with
recommendations for modification and adaptation, pre-
scription of and training in the appropriate use of assis-
tive devices, transfer and gait training, and instruction in
muscle-strengthening and balance exercises are examples
of fall preventive interventions carried out by a trained
physical therapist.97 The physical therapist may also help
in treating the consequences of falls by teaching strate-
gies for how to fall, or for getting up from the floor after
a fall, and by encouraging confidence in performance of
activities of daily living without falling. Recent evidence
suggests that a home exercise program may reduce falls,
but further evidence is needed to determine the long-
term effects of this intervention.100

A randomized controlled trial of thrice-weekly 
progressive resistance exercises, walking, and balance
training in a group of high-risk community-dwelling 
male fallers resulted in improved endurance and lower
extremity strength and decreased fall rates.101 A pre-
planned meta-analysis of the seven federally funded
Frailty and Injuries: Cooperative Studies of Intervention
Techniques (FICSIT) Trials showed a 10% reduction in

the adjusted fall incidence ratio for studies that included
endurance, resistance, and flexibility exercise programs
and a 17% reduction for those that only used balance.102

After adjusting for fall risk factors, a moderate Tai Chi
training program was found to reduce the risk of multi-
ple falls by 48%.103

Promising treatment modalities for the prevention of
fall-related fractures include treatment of osteoporosis,
discussed in Chapter 43. Additionally, an assessment of
falls is recommended for those patients who have already
sustained a hip fracture.104 Providing extra padding,
through the use of various types of hip protectors,
appears to be a promising approach for the prevention 
of hip fractures, one of the most serious consequences 
of falls among elderly persons.105 These devices were
recently shown to improve self-efficacy in high-risk com-
munity-dwelling older adults and to reduce the risk of hip
fracture in a group of frail ambulatory elderly.106

Nursing Home

The first step to developing and implementing a fall 
evaluation and prevention program for institutionalized
older adults is to establish appropriate goals. Not only are
institutionalized older adults more likely than their 
community-dwelling counterparts to be frail, they are
also more likely to have readily available alternatives to
walking as a means of mobility. It is important to care-
fully assess the trade-offs of safety versus functional inde-
pendence and mobility in institutionalized older adults,
as an increase in physical activity may increase the risk
of injury. Although the components of a fall evaluation
are the same in nursing home and community-dwelling
older adults, the relative contribution of chronic or situ-
ational risk factors may differ.

Predisposing Risk Factor Assessment

A thorough clinical evaluation aimed at identifying all con-
tributing risk factors is the cornerstone of the evaluation
among nursing home residents.107 As with community-
living elderly persons, the risk of falling increases with the
number of impairments, suggesting again that ameliorat-
ing or eliminating as many risk factors as possible may
decrease risk.51,58,108 A careful examination of the risk
factors noted in Table 66.3 is essential as the number and
severity of impairments and diseases is greater among
nursing home than community residents, and nonspecific
and vague presentations, particularly among the large
number of nursing home residents with cognitive 
impairment, render the clinical history less reliable.109

Laboratory Evaluation

As among community-living elderly persons, routine 
laboratory testing should be targeted toward conditions
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that are common and treatable. Additional testing should
be considered on an individual resident basis, guided by
the history and examination. There is no role for routine
ambulatory cardiac monitoring for nonsyncopal falls
among nursing home residents.

Balance and Gait Evaluation

Balance and gait assessment plays the same role in
nursing home as in community residents. Reliable and
validated assessments have been developed specifically
for use among frail nursing home residents and hospital
patients.110

Review of Fall Situations

Although many falls among nursing home residents 
are unwitnessed, there is greater opportunity to identify
acute intrinsic and environmental contributors to falling
among nursing home residents compared with commu-
nity residents.29,57 Symptoms experienced near the time of
the fall such as dizziness may suggest postural hypoten-
sion, hypoglycemia, dysrhythmia, or a medication side
effect. Chest pain may suggest angina or myocardial
infarction. The immediate postfall physical examination
should include a careful evaluation of postural blood
pressure and pulse changes at both 1 and 3 min, focal 
neurologic signs, and signs of any acute illnesses that 
may present as a fall.

Environmental factors that are particularly relevant to
nursing home residents include the presence of side rails,
inappropriate use of walking aids such as walkers or
wheelchairs, and the presence and application of vest,
belt, or other restraints. Among nonambulatory nursing
home residents, injurious falls are more likely to occur
while seated or during transfers from the chair or bed
level and to involve ill-fitting or poorly maintained equip-
ment such as wheelchairs, shower chairs, or commodes.111

Prevention and Therapy

Although earlier studies demonstrated that careful
assessment and intervention among nursing home resi-
dents who fall reduces the risk of hospitalization, there
was little evidence that it prevents subsequent falls.112 A
recent randomized controlled trial of a nursing home
consultation service demonstrated a reduction in the pro-
portion of nursing home residents who were recurrent
fallers, especially among those who adhered to the rec-
ommendations. These interventions included targeting
environmental and personal safety issues, wheelchair use,
transferring, and ambulation, along with psychotropic
drug use.60 The specific role of physical therapy in fall pre-
vention among nursing home residents remains to be
determined. Although on the one hand studies have not
found physical therapy interventions to be effective,

other studies have shown that intense strength training
results in increased strength, balance, and gait in even
very frail elderly nursing home residents.113,114 These
seemingly conflicting results suggest that the optimal
cost-effective strategy is to identify and treat those
elderly persons most likely to benefit from a multi-
factorial intervention to prevent falls. At the very least, a
physical therapy evaluation is warranted to prescribe 
and ensure the correct use of assistive devices, including
walkers, canes, crutches, orthotics, and shoe modification.

Although researchers have failed to establish a causal
link between medications and falls by nursing home 
residents, the strong association between medications
and falling and the contribution of polypharmacy to other
adverse events warrants frequent medication review and
adjustment. The goal should be to reduce the total
number and dosage of medications taken by nursing
home residents. On the strength of the current evidence
it is suggested that efforts to prevent falls in nursing
homes should focus on decreasing the use of psychoac-
tive medications, training staff members to perform 
safe transfers, and repairing broken equipment such as
wheelchairs.

Environmental Assessment

In addition to assessing the environment at the time of a
fall, ongoing environmental assessment aimed at remov-
ing potential hazards and modifying the environment to
improve mobility and safety should be an ongoing prac-
tice in nursing homes. The provision of adequate lighting
without glare; dry, nonslippery floors that are free of
obstacles; high, firm chairs with arms; beds at appropriate
heights for individual residents (feet should touch the
floor with the knees bent at 90°); beds without upper side
rails; and raised toilet seats with arms are preventive
measures that should be implemented for all nursing
home residents. Movable bed trays, which are often used
by residents for support, should be considered a serious
fall hazard. Footwear should be scrutinized; shoes that
are ill fitting, have worn soles or heels, or are left untied
are unsafe for nursing home residents. Slippers without
backs, with soles that are either too slippery or have too
high friction, or which provide little foot and ankle
support are particularly hazardous, as is wearing stock-
ings without shoes.

Restraints

Recent efforts, guided by federal regulations as well as by
the results of several studies, have aimed at reducing the
use of physical restraints. Although controlled studies are
lacking, observational evidence suggests that physical
restraints may contribute to falls, injuries, and death
through strangulation as well as to other adverse out-
comes such as withdrawal and depression.30,115,116 One



prospective study showed a 25% to 40% reduction in
restraint use in a nursing home with restraint education
with consultation compared to restraint education or
control alone.117 Increasingly, nursing homes are imple-
menting alternative measures such as increased nurse-to-
resident ratio, alternative seating, lowered side rails and
bed heights for residents who climb out of bed, and
alarms that are activated when residents try to get out of
bed or move unassisted.29 Although the effectiveness of
these various techniques and devices remains to be deter-
mined, restraint reduction does appear to decrease the
injury rate in those who fall.33

As noted for community-living elderly persons, injury
prevention alternatives such as hip protectors are cur-
rently being tested.105,118 It has been proven that hip pro-
tectors can be particularly effective in preventing hip
fractures. At this point, however, patients complain about
the discomfort and practicality of the device, thereby
resulting in only a small percentage of at-risk patients
wearing them. As a result, nursing home patients should
be encouraged to use hip protectors to prevent injury
from falls.119

Summary

Falling is a common event among community and nursing
home residents. These falls may result in considerable
morbidity, ranging from self-imposed activity restriction
to serious injury and death. Until methods are available
for accurately identifying those falls or fallers at risk for
serious morbidity, all fallers should be assumed to be at
risk. A small percent of falls result from a single, over-
whelming intrinsic event such as a stroke, from the effects
of a single disease process such as Parkinson’s disease, or
from overwhelming environmental hazards. The majority
of falls are multifactorial, resulting from various combi-
nations of intrinsic, activity-related, and environmental
factors. Recent studies suggest that careful assessment
and interventions aimed at identified risk factors and
well-designed exercise programs may decrease the risk of
falling. Most often, the goal of fall prevention programs
should be to minimize the risk of falls and injuries
without compromising function or mobility. As with all
older individuals, however, the goals and priorities may
be different for individual persons.
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Chronic Dizziness and Vertigo
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Vertigo is a spinning or rotational sensation, either of
the patient with respect to the environment (subjective
vertigo) or of the environment with respect to the patient
(objective vertigo). The key element is the perception of
motion. Vertigo often begins instantaneously, is episodic,
and when severe may be associated with nausea, vom-
iting, and a staggering gait. Vertigo is considered to re-
sult from a disturbance within the vestibular system or 
its connections. However, the lack of a spinning sensa-
tion may not be used to exclude vestibular diseases, as
patients with vestibular problems can describe dizziness
as an imbalance, disequilibrium, or other sensation. Also,
etiologies outside the vestibular system (e.g., cervical
causes of dizziness) may result in vertigo.

Presyncope is a feeling of lightheadedness or impend-
ing faintness or a feeling that one is about to pass out. It
is usually considered to result from a hypoperfusion of
the brain. A number of cardiovascular conditions may
cause presyncope and syncope.

Disequilibrium is a feeling of imbalance or unsteadi-
ness usually not associated with any abnormal head sen-
sations. The patient feels as if he or she is going to fall.
Disequilibrium usually results from abnormalities in the
proprioceptive system.

The category “other” is defined as a vague feeling other
than vertigo, presyncope, or disequilibrium. The pa-
tient may describe “floating,” “wooziness,” “spaciness,”
“whirling,” and other nonspecific sensations.

A person may have a combination of two or more 
of these four types of dizziness; this is the most com-
mon type of dizziness reported by older persons17,18 and
is believed to result from systemic disorders such as
anemia, electrolyte imbalances, diabetes, and hypothy-
roidism, or from the presence of combinations of diseases
affecting the vestibular, central nervous, visual, or pro-
prioceptive system.

These sensations as noted here have diagnostic speci-
ficity among persons of all ages with acute dizziness and
among younger persons with chronic dizziness. Among

Dizziness is a subjective sensation of postural instability
or of illusory motion. It is a nonspecific term that includes
vertigo, disequilibrium, lightheadedness, spinning, giddi-
ness, faintness, floating, feeling woozy, and many other
sensations. As the etiologies differ, dizziness is often 
classified on the basis of duration as acute (present for
less than 1–2 months) or chronic (present for more than
1–2 months). Because the causes of acute dizziness are
usually identical for patients of all ages, this chapter is
therefore limited to a discussion of chronic dizziness.

Prevalence and Morbidity

Dizziness is one of the most common presenting com-
plaints in primary care practice for persons aged 65 years
and older.1 The prevalence of dizziness ranges from 4% to
30% in this age group.2–4 Dizziness increases with age,with
a 10% increase every 5 years. After adjusting for age,
women are 30% more likely than men to report dizziness.3

Chronic dizziness has been associated with an in-
creased risk of falls, syncope, functional disability, and,
in some studies, strokes and death.4–12 It is strongly asso-
ciated with fear of falling and reduced confidence in per-
forming daily activities.13 In one study, 47% of patients
with dizziness expressed a fear of falling compared to
only 3% of the controls.14 It has also been associated with
worsening of depressive symptoms, self-rated health, and
participation in social activities.15

Types of Dizziness

There is no universally accepted classification of dizzi-
ness. Dizziness has been categorized by either duration
(acute/chronic) or types of sensations. Drachman and
Hart16 categorized dizziness into four subtypes based 
on sensations: vertigo, presyncope, disequilibrium, and
other.
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older persons with chronic dizziness, however, there is a
less consistent correlation between the type of sensation
and specific organ systems.

Mechanisms of Equilibrium

Given that dizziness is a sensation of postural instability,
a review of the mechanisms determining balance and
equilibrium may help in understanding the pathophys-
iology of dizziness. Maintenance of balance and equi-
librium results from a complex integration of sensory
information obtained from the visual, auditory, vestibu-
lar, and proprioceptive systems by the cerebral cortex
and cerebellum and the use of this information for the
appropriate motor response.

The visual system helps in maintaining balance by pro-
viding signals from the retina to the occipital cortex, nec-
essary for providing a stable retinal image during head
movement. The vestibulo-ocular reflex (VOR) controls
the position of the eyes, enabling maintenance of a stable
visual image during head movement. The VOR depends
on the information relayed by the vestibular nucleus to
the sixth (abducens) cranial nerve nucleus in the pons
and, via the medial longitudinal fasciculus, to the third
(oculomotor) and fourth (trochlear) cranial nerve nuclei
in the midbrain. Binocular vision and depth perception
also are important visual signals for spatial orientation.

Hearing assists in stability by detecting and interpret-
ing auditory stimuli, which enables one to localize and be
oriented in space. Hearing is particularly helpful when
other sensory modalities are impaired. Hearing impair-
ment, common in older persons, may be secondary to
aging, to disease processes, or to the presence of excess
cerumen. Although impaired hearing may be a marker of
vestibular dysfunction as both sensory modalities operate
through the eighth cranial nerve, studies have reported
an independent association between decreased hearing
and dizziness.4,18

The vestibular system contributes to spatial orientation
at rest, as well as during acceleration, and is responsible
for visual fixation during head and body movements. The
vestibular system includes the semicircular canals, utricle,
saccule, vestibular nerve, and vestibular nucleus in the
brainstem. The semicircular canals respond to changes in
angular acceleration, and the utricle and saccule respond
to linear acceleration. The sensory epithelium of the
semicircular canals, utricle, and saccule consists of hair
cells. The afferents from these hair cells relay informa-
tion to the vestibular nuclei in the brainstem. The vestib-
ular nuclei relay this information to the nuclei of the
third, fourth, and sixth cranial nerves, spinal cord (ves-
tibulospinal tract), and cerebellum (vestibulocerebellar
pathway).

The proprioceptive system provides information about
changes in position and movements and helps maintain
equilibrium during changes in position. The components
of the proprioceptive system are mechanoreceptors in
the joints, peripheral nerves, posterior columns in the
spinal cord, and multiple central nervous system connec-
tions. The afferent impulses relay information to the
cerebral cortex via the thalamus and to the cerebellum
via the spinocerebellar tract.

The cerebral cortex, cerebellum, and brainstem inte-
grate information received from the visual, auditory,
vestibular, and proprioceptive systems and direct the
musculoskeletal system via efferent pathways toward the
response appropriate for maintaining balance and equi-
librium. Lesions in the brain may cause disordered inte-
gration of information from these systems, resulting in
imbalance/dysequilibrium.

Effects of Aging on Sensory Systems

Evidence suggests that age-related changes occur in each
of the vestibular, visual, auditory, and proprioceptive
systems. Although these age-related changes do not
likely cause clinical disease, they may predispose older
persons to the occurrence of dizziness by making them
more vulnerable to the effects of superimposed im-
pairments and diseases. Degenerative changes and re-
ductions in the number of sensory cells (hair cells) in 
the semicircular canals, saccule, and utricle have been
reported with aging.19,20 Richter noted a significant
decrease in the number of cells in Scarpa’s ganglion.21

Bergstrom found a 37% reduction in the number of nerve
fibers in the vestibular nerves of five people over age 75.22

Age-related visual changes include a decrease in visual
acuity, dark adaptation, contrast sensitivity, and accom-
modation.23,24 Age-related decline in proprioception has
not been extensively studied. Skinner et al. reported a
significant deterioration in joint-position sense in older
individuals, but Kokemen et al. concluded that there is no
major decline in joint-position sensation with aging.25,26

Causes of Chronic Dizziness

Dizziness results from either discrete or combined effects
of disorders or impairments in the multiple systems
responsible for maintaining equilibrium. Acute and,
to a lesser extent, chronic dizziness result when a dis-
order in one of these systems causes abnormal or
decreased sensory input, resulting in a mismatch of in-
formation about the movements of the head or body.
Discrete causes of chronic dizziness can be divided into
central nervous system disorders, vestibular disorders,
psychogenic causes, systemic causes, medications, and



miscellaneous. The relative frequency of these causes is
unclear, as there has been a wide variability in their
reported prevalences.9,10,16–18,27–31

Discrete Diseases Causing Dizziness

Central Nervous System Causes

Cerebrovascular diseases have been identified as a pri-
mary or contributing cause of dizziness in 4% to 70% of
older patients.9,10,16–18,28–32 Vertebrobasilar ischemia results
from an obstruction of the blood flow in the vertebro-
basilar arteries, most commonly caused by arterio-
sclerosis leading to either transient ischemic attacks
(TIA) or infarction. Because the basilar artery is respon-
sible for the blood supply to the eighth nerve and vestibu-
lar nuclei, dizziness is one of the cardinal signs of basilar
artery insufficiency. Apart from acute dizziness, which is
usually in the form of prodromal symptoms in patients
with vertebrobasilar TIA, patients may complain of
chronic dizziness following a brainstem infarct. Dizziness
may also result from anterior or posterior inferior cere-
bellar artery ischemia but is uncommon with internal
carotid cerebral artery disease.32

Other central nervous system disorders such as parkin-
sonism, acoustic neuroma, and basilar artery migraine
(rare in older persons) may also cause dizziness.33–35

Vestibular Causes

Vestibular diseases have been identified as a primary 
or contributing cause in 4% to 71% of cases of dizzi-
ness.9,16,17,27,28,30,31 Common vestibular diseases causing
chronic dizziness in older persons include benign parox-
ysmal positional vertigo, Meniere’s disease, recurrent
vestibulopathy, and acoustic neuroma. Ototoxic medica-
tions may also lead to complaints of dizziness.

Benign paroxysmal positional vertigo (BPPV), re-
portedly responsible for between 4% and 34% of 
cases of recurrent episodes of dizziness,9,16,17,27,28,30 is char-
acterized by brief bouts (seconds) vertigo of sudden
onset that is provoked by certain changes in the head
position (e.g., rolling over in bed into a lateral position,
gazing upward, or leaning forward). Another character-
istic feature of BPPV is an accompanying rotational 
nystagmus. The vertigo is often associated with nausea or
vomiting. Patients typically experience recurrent bouts of
positional vertigo over days to months, with quiescent
periods between episodes.

Most BPPV cases have no identifiable cause. The most
common known causes are a history of head trauma and
viral neurolabyrinthitis.36 The currently accepted patho-
physiologic mechanism of BPPV is the presence of 
free-floating particulate matter, most likely dislodged
otoconia (tiny calciferous granules that form part of the

receptor mechanism in the otolith apparatus) in the
endolymph of the posterior semicircular canal. The exact
mechanism by which free-floating particulate matter
causes paroxysmal vertigo and nystagmus is unknown,
but presumably it is the result of the movement of the
debris causing alterations in endolymphatic pressure.37–39

The otoconia have been shown to undergo degenerative
changes with aging, which might also be responsible for
their dislodgment from the utriculus.40 A definitive diag-
nosis of benign paroxysmal positional vertigo can be
made by the Dix–Hallpike test (discussed here).41

Meniere’s disease is an idiopathic inner ear disorder
characterized by episodic vertigo, tinnitus, fluctuating
hearing loss, and a sensation of fullness in the inner ear.
The frequency of this disease has been reported to be 2%
to 8% in dizziness cases.9,16,17,27,28,30 Males and females 
are affected equally, with onset usually occurring during
the fifth decade of life. The main pathologic finding in
patients with Meniere’s disease is an excess of endolymph
within the cochlea and vestibular labyrinth. The patient
develops a varying degree of sensations of fullness or
pressure, along with hearing loss, and tinnitus in the
affected ear. Vertiginous episodes usually last from 1 to
24h. The patient may complain of a sense of unsteadiness
after the acute episode. In the early stages, the hearing
loss is completely reversible, but in later stages, partial 
or complete hearing loss occurs in about 90% of the
patients.42 The hearing loss has a sensorineural pattern,
with hearing at the lower frequencies tending to be
worse.

Recurrent vestibulopathy was first described by
LeLeiver and Barber in 1981.43 This clinical entity is char-
acterized by recurrent episodes of vertigo, usually lasting
from 5min to 24h, without auditory or neurologic signs
or symptoms. The exact cause is not known.44 The absence
of auditory symptoms differentiates it from Meniere’s
disease. Spontaneous recovery has been reported in 62%
of patients over an 8.5-year follow-up.45

An acoustic neuroma is a benign tumor of the eighth
cranial nerve, characterized by tinnitus and progressive
unilateral sensorineural hearing loss that is greater for
higher frequencies. This tumor has been reported in 2%
to 3% of older persons with dizziness.17,28 Vertigo is a
complaint of 19% of patients, whereas 48% complain 
of imbalance or disequilibrium.46 As the tumor grows,
patients may complain of parasthesias or pain in the
trigeminal nerve distribution. A large tumor can cause
cerebellar ataxia.

Postural Hypotension

In various studies, postural hypotension has been identi-
fied as a primary or contributing cause in 2% to 15% of
dizziness cases.18,27–29 Postural hypotension has commonly
been defined as a drop in systolic arterial blood pressure
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of at least 20mmHg or a fall in diastolic blood pressure
of 10mmHg after standing up from a supine position.
However, there are no uniform criteria for postural
hypotension in older persons, and at least 15 different
definitions exist for postural hypotension.47,48 Blood pres-
sure is commonly measured at 1 and 3 min after stand-
ing, but in some older persons a significant orthostatic
drop occurs only after 10 to 30 min (delayed orthostatic
hypotension).49 Some older persons complain of dizziness
on standing, but their blood pressure changes do not meet
the criteria of postural hypotension. In one study of 9672
elderly women, postural hypotension was reported in
14% of the participants, but only 3% of these patients
complained of dizziness, whereas 16% of the subjects
reported dizziness on standing without any postural
blood pressure changes.6 In another study, 9% of patients
with postural blood pressure changes complained of
dizziness, while 31% complained of dizziness on standing
with no postural blood pressure changes.29 These results
suggest that a postural drop in blood pressure is not
always symptomatic and that, conversely, not all dizziness
with postural changes is the result of orthostatic blood
pressure changes.

Postprandial hypotension, usually defined as a
decrease in systolic blood pressure of 20mmHg or more
in a sitting or standing posture within 1 to 2 h of eating a
meal, may also cause dizziness.50,51 A recent study showed
that the effects of postprandial hypotension and ortho-
static hypotension are additive but not synergistic,
suggesting that the two entities have different patho-
physiologic mechanisms.52 Postprandial reductions in
blood pressure may result in falls, syncope, weakness, or
dizziness.

Systemic Causes

Systemic disorders may contribute to instability or dizzi-
ness by affecting the sensory, central, or effector com-
ponents. In addition, systemic disorders may result in
decreased cerebral perfusion or oxygen delivery, fatigue,
or confusion, many of which in turn may result in insta-
bility or dizziness. Common examples include anemia,
hypothyroidism, congestive heart failure, and diabetes
mellitus with anatomic dysfunction. Carotid sinus hyper-
sensitivity or carotid sinus syndrome can also cause dizzi-
ness, falls, or syncopal episodes. Wearing tight collars can
precipitate dizziness, syncopal episodes, or falls upon
sudden head turning or looking up. Carotid sinus syn-
drome is defined as a sinus pause of more than 3 s or a
drop in systolic blood pressure of more than 50 mmHg
following carotid sinus massage for 5 s. In one study,
carotid sinus syndrome was reported in 45% of patients
with dizziness, falls, and syncope.53 However, this high
percentage is likely because the study population was a
select group referred to a syncope clinic.

The prevalence of dizziness in patients with system-
ic disorders is not known, but studies have found a 
significant association between dizziness and a history 
of angina, myocardial infarction, hypertension, or dia-
betes mellitus and with the total number of chronic 
conditions.4,17,18,54

Psychogenic Causes

Psychogenic causes of dizziness have been reported in
the range of 0% to 57% in older persons with dizzi-
ness.9,16–18,29–31,54,55 The most common conditions in older
persons are depressive and anxiety disorders, either the
primary cause or a contributing factor. Patients usually
present with a vague sensation of dizziness, along with
other somatic complaints and with symptoms of psy-
chologic disorders. Studies have reported an indepen-
dent association between dizziness and depression or
anxiety.3,4,17,54

Cervical Causes

The reported frequency of dizziness caused by cervical
spine disorders ranges from 0% to 65%.16,27,29,30 Disorders
of the cervical spine should be suspected when dizziness
worsens with head turning or walking on uneven surfaces.
Both proprioceptive and vascular mechanisms have been
postulated.56,57 Proprioceptive deficits in the cervical spine
can cause dizziness secondary to the impaired informa-
tion from proprioceptive receptors present in the facet
joints of the cervical spine. In older persons, cervical
osteoarthritis most likely causes dizziness via this mech-
anism. The patient usually complains of pain in the neck
on movement, along with a worsening of dizziness. There
is often a history of arthritis or whiplash injury. Further
examination may reveal a decreased range of motion of
the neck or signs of radiculopathy or myelopathy or
spastic gait.

A vascular mechanism causing cervical dizziness is
thought to result from an obstruction to the vertebral
arteries. One theory is that when there is an extensive
blockage of one vertebral artery, rotation of the head can
sufficiently obstruct the other vertebral artery to cause
brainstem ischemia.56 Another theory is that when a
person turns their head or neck, an osteoarthritic spur
may press upon the nearby vertebral artery, causing a
transient disruption of the blood flow.57

Medications

Medications have frequently been reported to cause or
contribute to chronic dizziness.17,18,28 Several classes of
medications, such as anxiolytic drugs, antidepressants,
antihypertensive drugs, aminoglycosides, chemothera-
peutic agents, and nonsteroidal anti-inflammatory drugs,
are known to produce dizziness as a side effect.58



Medications may cause dizziness through various 
mechanisms. Antihistamines and tricyclic antidepres-
sants trigger dizziness through their anticholinergic side
effects. Aminoglycosides have direct ototoxic effects
when used in high dosages or for longer durations, espe-
cially when renal function is impaired. Other ototoxic
agents include nonsteroidal anti-inflammatory agents
such as aspirin, quinine, loop diuretics, and erythromycin
and vancomycin analogues.59 Meclizine, often prescribed
for dizziness, has anticholinergic properties and may even
exacerbate the dizziness caused by nonlabyrinthine
disease.57 When taking a medication history, one should
also inquire about over-the-counter drugs such as cold
preparations, which are prone to cause dizziness. In addi-
tion to specific medications, an independent association
between the use of multiple medications and dizziness
has been reported.18,54

Diseases Causing Impairment of Vision

Diseases such as cataracts, glaucoma, and macular degen-
eration, which are common in older persons, may cause
dizziness by impairing the visual functions. Davis, in his
study of 117 patients with complaints of dizziness, re-
ported that 26% suffered from disorders of the visual
system, but he concluded that it was the major cause of
dizziness in only 1% of the cases.28 In this study, 13% of
the patients had cataracts. Other studies have also
reported an association between poor vision or cataracts
and dizziness.4,54

Chronic Dizziness as a 
Geriatric Syndrome

In the previous section, dizziness in older persons was
considered a symptom of one or more discrete diseases.
The results of recent studies, however, suggest the possi-
bility of a multifactorial etiology of dizziness.3,4,18,30 In
these studies, chronic dizziness has been associated with
risk factors such as angina, myocardial infarction, stroke,
arthritis, diabetes, syncope, anxiety, depressive symptoms,
impaired hearing, alcohol consumption, smoking, ner-
vousness, and the use of several classes of medications.
In a recent cohort study of a large community sample,
the authors found an association between factors in mul-
tiple domains and the occurrence of chronic dizziness.
The factors that were independently associated with
chronic dizziness included anxiety, depressive symptoms,
decreased hearing, postural hypotension, impaired bal-
ance and gait, the use of five or more medications, and 
a past history of myocardial infarction. A person with
more than five of the risk factors was five times more
likely to report chronic dizziness than a person with 
fewer than two factors.18 These findings were validated 

in a cohort of patients seen in a geriatric assessment
center.54

An association among the characteristics in multiple
domains and dizziness suggests that dizziness may be con-
sidered as a geriatric syndrome, similar to delirium and
falls.18 Geriatric syndromes are health conditions experi-
enced more frequently by older than by younger persons
and result from the accumulated effect of impairments
and diseases involving multiple systems. The importance
of considering chronic dizziness a geriatric syndrome is
that a multifactorial assessment and intervention strat-
egy, as described in the following section, may be more
effective at alleviating the symptom than the standard
disease-oriented approach.

The concept of a geriatric syndrome does not preclude
the possibility that a single disease may be primarily
responsible for impairment in a subset of persons.
Rather, it acknowledges that many symptoms such as
dizziness in older persons cannot be explained ade-
quately on the basis of a single disease.

Evaluation

Dizziness is a challenging problem for physicians who
take care of older persons. The differential diagnosis as
presented in the previous section is broad. The potential
workup is extensive and expensive. The goal should be to
eliminate the cause of the dizziness, if possible. If not, the
goal should then be to alleviate the dizziness to the extent
possible and to avoid the adverse consequences such as
falls, functional disability, and increased depressive symp-
toms. Based on these goals and on the available evidence,
a stepwise approach to the evaluation of chronic dizzi-
ness seems warranted. The existence of discrete diseases
is usually suggested by the results of the history, physical
examination, and routine laboratory evaluation. Only in
the subset of patients in whom discrete diagnosis is sug-
gested by their routine evaluation should a targeted
battery of expensive tests be pursued, and only if the
results of these tests are likely to influence treatment or
prognosis. For the majority of older persons in whom a
routine evaluation does not suggest a single discrete
cause, the clinician should identify the various fac-
tors contributing to dizziness, some of which may be
amenable to treatment. This approach is based on the fact
that identifying and ameliorating one or more of these
contributors might help alleviate the dizziness and its
adverse consequences. Table 67.1 lists the possible causes
of chronic dizziness, the salient history and examination
findings, relevant investigations, and treatment.

An evaluation of dizziness begins with the clinical
history. The patient should be asked to be as precise as
possible about the sensations of dizziness, an often diffi-
cult task because patients may experience more than one
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Table 67.1. Evaluation and treatment of chronic dizziness

Possible causes History Examination Investigations Treatment

Central nervous system
Brainstem (vertebrobasilar) History of dizziness (e.g., vertigo, Detailed neurologic examination, CT or MRI scan; MRI is Low-dose aspirin or ticlopidine or

and/or cerebellar infarcts/ near fainting, wooziness) usually localizing the lesion preferred clopidigel if infarct;
hemorrhages associated with slurred speech; rehabilitation therapy

visual changes; one-sided
weakness and/or gait ataxia;
truncal ataxia

Cerebellopontine angle History of vertigo or Detailed neurologic examination Audiometry reveals asymmetric Surgical excision
tumor: acoustic neuroma, dysequilibrium; unilateral hearing loss; which may be
schwanomma, etc. hearing loss; tinnitus further evaluated by MRI

Parkinson’s disease Dysequilibrium; imbalance; Increased muscular rigidity; Diagnosis is made by history and Antiparkinson treatment
slow motor activities; slow bradykinesia; tremor; orthostatic examination
walking, etc. hypotension

Vestibulocochlear system
Benign paroxysmal positional Sudden and fleeting episodes of History of episodic vertigo; None Epley maneuver is helpful in

vertigo intense vertigo with specific head nystagmus; confirmed by Dix– treatment provided the side of
position  (e.g., rolling over in bed  Hallpike maneuver; along with the vertigo is known; vestibular
into lateral position; looking absence of signs suggesting other rehabilitation and sometimes a
upward; bending forward); pathology, especially central short course of vestibular
episodes last days to months and involvement suppressants
are often recurrent

Meniere’s disease Episodic vertigo for a few hours; If unilateral, then bedside An audiogram revealing a Salt restriction and diuretics are
there are no symptoms between vestibulo-ocular reflex test will sensorineural hearing loss (low the mainstay; during acute
episodes; tinnitus; fluctuating be abnormal more than high frequencies) is attacks vestibular suppressants
hearing loss; sensation of confirmatory; MRI scan to rule may be helpful to relieve 
fullness in ears out retrocochlear lesions vertigo; surgical interventions,

including endolymphatic
decompression, gentamicin
perfusion, vestibular nerve
section, and labyrinthectomy
should be considered only in
severe cases

Peripheral nerves
Diabetes; vitamin B12 Disequilibrium; worse in dark  Decreased vibration or position Serum glucose; B12 levels; thyroid Treatment of the underlying

deficiency; hypothyroidism; or on uneven surfaces sense; steppage gait function test; VDRL disease; good lighting;
syphilis; idiopathic appropriate walking aid and

footwear; gait and balance
training exercises

Cervical spine
Degenerative or inflammatory Neck pain, usually episodic Decreased neck range of motion; Cervical spine series Treatment of underlying disease;

arthritis, spondylosis, whiplash dizziness secondary to change in decreased vibratory or joint cervical or balance exercises;
injury position of the neck, history of position sense; signs of cervical collar; consider surgery

trauma or arthritis radiculopathy or myelopathy or
vertebrobasilar ischemia

Vision
Presbyopia, cataract; glaucoma; Difficulty in vision; use of bifocals  Abnormalities in near/distant Vision testing; referral to Good lighting without glare;

macular degeneration or trifocals acuity ophthalmologist appropriate refraction; consider
avoiding bifocals or trifocals;
drugs for glaucoma; surgery
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Hearing
Cerumen; presbycusis; Difficulty in hearing in social Otoscopy: cerumen; abnormal Audioscopic examination; Cerumen removal; ear wax

otosclerosis situations; unilateral or bilateral findings with whisper test, audiometry drops; hearing aid; surgery (for
deafness Rinne’s test, Weber’s test otosclerosis); hearing

rehabilitation; listening devices
Hypotension

Orthostatic volume/salt Near fainting: worse when getting Blood pressure and heart rate; Investigations relevant to Salt and water repletion; dosage
depletion; drugs; vasovagal up, walking, exercising; may be  signs of predisposing diseases predisposing diseases adjustment or removal of the
attack; autonomic dysfunction; asymptomatic; complaints  offending drugs; treatment of
diabetes; parkinsonism; consistent with predisposing  relevant diseases; ankle pumps;
deconditioning diseases; medication history slow rising; elevate head of bed;

graduated stockings;
reconditioning exercises; drug
therapy, fludrocortisone,
midodrine, if needed

Postprandial Same as orthostatic hypotension Postprandial blood pressure and None Frequent small meals; avoid
except the onset is within 1h heart rate measurement exertion after meals; have
of eating caffeine with meals; slow rising;

avoid antihypertensive drugs
with or near meal time

Systemic diseases
Cardiac/metabolic/respiratory: Symptoms of the underlying Signs of the underlying diseases Relevant investigations Variable, depending on the

e.g., cardiac arrhythmias, diseases underlying disease
valvular lesions, coronary 
artery disease, cardiomyopathy;
heart failure; COPD; diabetes;
thyroid disorders; renal 
disorders; anemia

Psychiatric disorders
Anxiety, depression Usually continuous nonspecific Positive results on anxiety or Psychotherapy; antidepressant

dizziness; fatigue; poor appetite; depression screening therapy after considering risks
sleep problems; somatic  and benefits
complaints; poor concentration

Medications 
Ototoxic: aminoglycosides, Vestibulocochlear symptoms (as Presence of nystagmus, bedside Eliminate, substitute, or reduce

diuretics, nonsteroidal anti- discussed above) vestibular function test can be specific offending medication if
inflammatory drugs, abnormal, abnormal caloric test possible; reduce the drugs to
vestibular suppressants lowest possible dose

Others: antihypertensives, H/o fatigue; confusion; dizziness May have postural hypotension
antianxiety drugs, often vague, can be continuous,
anticholinergics, dizziness can be postural
antidepressants,
anticonvulsants,
antipsychotics
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manifestation or a vague sensation. The frequency and
duration of dizziness, as well as any associated symptoms
such as hearing loss, ear fullness, tinnitus, diplopia,
dysarthria, and syncopal episodes, are all important.
Recurrent episodes of dizziness lasting less than 1min are
seen in BPPV, whereas recurrent episodes of dizziness
associated with fluctuating hearing loss or tinnitus and
ear fullness are suggestive of Meniere’s disease. The cli-
nician should ask the patient whether the dizziness is
episodic or continuous. For example, in BPPV, Meniere’s
disease, or CNS disorders, the dizziness is episodic
whereas psychogenic dizziness is usually continuous. The
patient should also be asked about any precipitating or
provoking factors, such as standing from a supine or
sitting position, rolling over in bed, or changing the 
position of the head or neck (i.e., looking up or from side
to side). One should inquire as to whether dizziness
occurs after eating meals, which can be caused by post-
prandial hypotension. The physician should also ask
about comorbid conditions, such as cardiac diseases, dia-
betes, renal disorders, anxiety, or depression, which can
predispose or exacerbate dizziness. A careful review of
all medications, including over-the-counter drugs, is also
important. All patients with complaints of dizziness
should be evaluated for depressive symptoms or anxiety
disorders.

The physical examination should include measure-
ments of orthostatic changes in blood pressure. Blood
pressure and heart rate measurements should be taken
after at least 5 min of quiet lying and then at 1 to 2 min
after standing. The patient’s ears should be examined for
excessive wax or structural abnormalities in the external
ears. Hearing should be tested by either a whisper test or
an audioscope. Near and distant vision should also be
tested.

The examiner should look for spontaneous nystagmus.
The nystagmus in peripheral vestibular lesions is usually
horizontal or rotatory and is suppressed by visual fixa-
tion, whereas that in central lesions is vertical and is 
not suppressed by visual fixation. Frenzel glasses (high-
diopter lenses in a frame with a light source) should be
used, if available. These lenses eliminate visual fixation
and magnify nystagmus. Another possible method of
detecting vestibular dysfunction is to do a one-leg or
tandem stand on thick foam with the eyes closed, which
eliminates visual and proprioceptive input to maintain
balance. However, the sensitivity and specificity of this
method have not been determined.

In the examination of cranial nerves, diplopia,
dysarthria, dysphagia, or facial weakness are suggestive
of vertebrobasilar involvement. One should look for
cerebellar signs, such as gait ataxia, truncal ataxia, or dys-
metria, which suggest etiologies such as a cerebellar
stroke or cerbellopontine angle tumors. In the latter,

patients may present with unilateral hearing loss, tinnitus,
absence of corneal reflex, and facial parasthesias and
ataxia as well as dizziness. Gait and balance examinations
should be performed. A poorer performance with eyes
closed rather than open suggests a vestibular or proprio-
ceptive etiology. A steppage gait suggests a propriocep-
tive etiology, as does an improvement in gait when the
patient places a fingertip on the examiner’s fingertip.
Vibration sense testing is a more sensitive test of propri-
oception than is testing for joint position sense.

Range of neck motion, preferably in a standing posi-
tion, should be assessed. A decrease in the range of
motion, with or without symptoms of dizziness, may be
due to a cervical process or, secondarily, to vestibular dys-
function. (The sensation of dizziness on head turning
leads to a voluntary restriction in head turning, which, in
turn, may lead to a decreased range of neck motion.)
Because decreased head turning can interfere with
central compensation, recognizing it in patients with
vestibular dysfunction is important because vestibular
rehabilitation is helpful.

A detailed history and physical examination should
help the physician in identifying one or more causes
responsible for dizziness. Apart from the history and
physical examination, certain provocative tests can be
done at bedside to evaluate the vestibular system.

Provocative Tests

1. To see if the vestibulo-ocular reflex (VOR), which
helps to maintain visual stability during head movement,
is intact, the following three tests can be done. The sen-
sitivities, specificities and predictive values of these tests
for vestibular lesions in older persons have not been
established.

a. In the head-thrust test, the patient is asked to fixate
on the examiner’s nose, and the head is moved rapidly by
the examiner about 10° to the left or right. In a normally
functioning VOR, the eyes will be fixed on the target. In
patients with a vestibular deficit, the eyes are carried
away from the target along with the head, followed by a
corrective saccade back to the target. For example, in a
patient with a right-sided vestibular lesion, head thrusts
to the right will produce a slipping away of the pupils
from the target, followed by a corrective movement back
to the target, whereas head thrusts to the left will produce
a normal response of the eyes.60,61

b. In the postheadshake test, with fixation eliminated
by Frenzel lenses, the head is rotated either passively by
the examiner or actively by the subject at a frequency of
about 2Hz in the horizontal plane for about 10s, and then
the examiner looks for nystagmus when the head is
stopped. In unilateral peripheral vestibular lesions, there



is a horizontal nystagmus with the fast phase usually
beating toward the stronger ear, whereas in central
lesions the nystagmus may be vertical.60,62

2. Dynamic visual acuity testing is done by asking the
patient to read a fixed eye chart while the examiner
moves the head horizontally at a frequency of 1 to 2 Hz.
A drop in acuity of two rows or more from the baseline
is suggestive of an abnormal vestibulo-ocular reflex.63

This test is sometimes difficult to perform because
patients may be able to read at times when the head is
not in motion (i.e., at turnaround points or by resisting
movements).60

These tests are more helpful in detecting unilateral 
than bilateral vestibular dysfunction. It is important 
to remember that compensatory mechanisms may mask 
a vestibular deficit when these maneuvers are used in
patients with long-standing vestibular loss.60 If the find-
ings of these tests are abnormal, then the patient 
can be referred for more sophisticated vestibular test-
ing, such as electronystagmography and rotational 
testing.

3. The Stepping Test, originally described by 
Unterberger64 and later modified by Fukuda,65 is positive
when there is a lesion in the vestibulospinal system. The
patient is asked to stand at the center of a circle drawn
on the floor. The circle is divided into sections by lines
passing at 30° angles. The patient is blindfolded and is
asked to outstretch both arms at 90° to the body. The
patient is then asked to flex and raise high first one knee
and then the other and to continue stepping forward at a
normal walking speed for a total of 50 or 100 steps. The
examiner notes body sway while the patient marches in
place with the eyes closed. In a unilateral vestibular
lesion or in acoustic neuroma, there will be a gradual
rotation of the body (more than 30°) toward the affected
side.60,65,66

4. The Dix–Hallpike Maneuver41 can definitively
establish a diagnosis of BPPV.37 The patient is seated on
an examination table with the head rotated 30° to 45° to
one side. The patient is asked to fix his vision on the
examiner’s forehead. The examiner holds the patient’s
head firmly in the same position and moves the patient
from a seated to a supine position with the head hanging
below the edge of the table and the chin pointing slightly
upward. The examiner should note for the direction,
latency, and duration of the nystagmus and the latency
and duration of vertigo, if present. The diagnostic crite-
ria for BPPV are (1) vertigo associated with a rotatory
nystagmus; (2) a latency (typically of 1–2 s) between the
completion of the maneuver and the onset of vertigo and
nystagmus; (3) a paroxysmal nature of the vertigo and
nystagmus (lasting for 10–20 s); and (4) fatigability
(decrease in the intensity of the vertigo and nystagmus
with repeated testing).37

Routine Laboratory Evaluation

A small battery of laboratory tests should be performed
on all patients with chronic dizziness because the prev-
alence of undetected abnormalities is high and because
results often lead to effective treatment. Hematocrit,
glucose, blood urea nitrogen, electrolytes, thyroid func-
tion tests, and vitamin B12 levels should be ordered in all
patients complaining of dizziness. If a cardiovascular 
etiology is suspected, an ECG to evaluate for the 
presence of cardiac arrhythmia is indicated. Holter 
monitoring and tilt table testing are indicated only if
there is a strong suspicion of transient/intermittent
cardiac arrhythmia or unexplained syncope. Audiometry,
which includes pure tone assessment, speech discrimina-
tion, impedance measurement, and evoked responses, is
recommended for evaluating dizzy patients with hearing
loss. Gradual hearing loss is characteristic of acoustic
neuroma, while Meniere’s disease typically presents with
fluctuating hearing loss. Also, in acoustic neuroma an
audiogram reveals a sensorineural hearing loss, which is
more for higher than for lower frequencies, whereas in
Meniere’s disease sensorineural hearing loss is more for
lower frequencies.

Specialized Testing

Vestibular Function Tests

Several tests for vestibular function that might be 
considered in patients with a history and physical 
examination finding suggestive of vestibular disease
include electronystagmography, rotational testing, and
computerized posturography.

Electronystagmography is the most established and
widely used test. Eye movements are recorded with elec-
trodes that record changes in scalp potential produced by
the corneal–retinal potential. The procedure consists 
of a battery of tests designed to record eye movements
in response to visual and vestibular stimuli, including 
oculomotor evaluation, positional testing, and caloric
testing.67 The oculomotor evaluation involves saccade
testing, pursuit testing, optokinetic nystagmus, and 
spontaneous and gaze-evoked nystagmus. The positional
testing is designed to detect nystagmus evoked when the
head is held in different positions. The caloric testing
assesses the symmetry of vestibular functions. This test
can indicate the side of involvement in unilateral vestibu-
lar lesions. Each ear is stimulated first with warm (44°C)
and then cool water (30°C), each instilled over 30 s.
The temperature change stimulates or suppresses the
respective horizontal semicircular canals, resulting in 
nystagmus.68 A decreased response will occur on the 
ipsilateral side in peripheral vestibular disorder. Patients
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with suspected bilateral vestibular loss should undergo
rotational chair testing to confirm the finding.67 Aging
minimally affects responses to the caloric test.69

The rotational chair test uses a series of well-controlled
rotational stimuli to provoke nystagmus. The patient is
seated on a chair in a dark, soundproof room. The patient
is asked to fixate on an imaginary visual target while the
chair is oscillated at different frequencies and the eye
movements are recorded. This test reflects the function
of the vestibulo-ocular system. Findings can reveal the
degree of peripheral or central vestibular dysfunction;
serial measurements can be used to detect improvement
or worsening of the dysfunction. The effects of aging on
the rotational chair test are not well documented because
inconclusive results have been produced by too few
studies that lack standardization.69

Computerized posturography provides information
related to functional ability of the patient to maintain
balance. It quantifies the functions of the vestibulospinal
system. The patient stands on a platform that is em-
bedded with four sensors to monitor sway. This test has
two components, a sensory organization test (SOT) and
a motor control test (MCT). The SOT measures the
ability of the patient to maintain her balance when 
visual and somatosensory inputs are systematically dis-
rupted, whereas in the MCT the patient experiences
abrupt changes in the center of gravity produced by 
horizontal movements and rotations of the platform.67

Rather than providing localizing information, this test
provides information regarding which types of stimuli
(visual, vestibular, and proprioceptive) the patient can or
cannot use to maintain balance.67 This test is useful in pro-
viding additional information when peripheral vestibular
pathology is suggested by the vestibular function test, but
the results are inconclusive.70 Effects of aging on postur-
ography have been documented and consist of an inabil-
ity to perform well with reduced visual or somatosensory
information and a general reliance on a hip strategy to
maintain balance.71

Neuroimaging

Not all patients with dizziness need neuroimaging.
Magnetic resonance imaging scans should be done 
if the history or physical examination is suggestive of a
stroke or cerebellopontine angle tumor.

Treatment

Treatment is ideally directed toward a specific cause.
However, investigators have acknowledged the limita-
tions of a diagnosis-oriented approach for the evaluation
and management of chronic dizziness.18,72 Also, the pre-
sentation sometimes does not permit identification of a

specific cause. Therefore, if the history, examination, and
routine laboratory testing do not suggest a discrete cause,
therapeutic trials are often the best way to determine sig-
nificant contributors. Older persons often have multiple
comorbid diseases and impairments that contribute to
dizziness. The most effective treatment, therefore, may be
to ameliorate one or more potential etiologic factors.73

Medical Therapy

Medical therapy for individual diseases is discussed in
Table 67.1. Patients should be treated for anxiety or
depression. If there is impairment of vision or hearing,
it should be corrected. Medication-associated dizziness
responds to dosage adjustment or to medication 
withdrawal. One should try to reduce all drugs to the
lowest possible dosages.

Vestibular suppressants, including antihistamines (e.g.,
meclizine) and anticholinergic agents (scopolamine), are
commonly used for symptomatic relief. These agents are
effective for acute dizziness but play little role in manag-
ing chronic dizziness. Meclizine is a weak antihistaminic
agent usually taken orally in doses of 12.5 to 25mg three
times a day, as needed. Vestibular suppressants should
not be used long term because of their CNS side effects
and because they suppress central and vestibular adap-
tation and thus may worsen or exacerbate dizziness.74

Benzodiazepines (e.g., diazepam) may be beneficial to
patients with severe unilateral peripheral vestibular 
dysfunction. Scopolamine should not be used in older
persons due to its anticholinergic side effects such as
urinary retention and deficits in cognition.

Rehabilitation

Vestibular rehabilitation therapy is an important and
effective management strategy for patients with periph-
eral and central vestibular causes of dizziness. Studies
have shown a reduction in symptoms and disability fol-
lowing rehabilitation therapy.75–78 Vestibular rehabili-
tation includes combinations of exercises involving head
and eye movements (while sitting and standing) designed
to provoke vertigo and unsteadiness. It also involves
various dynamic balance exercises and exercises to
improve gait stability during head movement, visual and
vestibular interactions, and vestibular spinal responses.
The movements are repeated until they can no longer be
tolerated, and the number of repetitions are gradually
increased over a period of 6 to 8 weeks.79 Initially, the
exercises may worsen the dizziness, but over time (weeks
to months) movement-related dizziness improves, likely
because of central adaptation. Generally, a good 
functional recovery can be achieved by patients with
peripheral vestibular disorders, but rarely does com-
plete recovery occur in patients with central vestibular



dysfunction, although they can experience considerable
functional improvement.80 Vestibular rehabilitation can
be administered in a classroom setting or one-to-one with
a physical therapist. Also, patients can perform exercises
independently at home after being instructed by a 
physical therapist. This therapy also has been shown to
alleviate dizziness in patients who have anxiety, probably
by educating them about their dizziness and by encourag-
ing them to cope actively with their problem.81

The canalith repositioning procedure, introduced by
Epley,82 is a currently recommended treatment for benign
positional vertigo.37 The purpose of this bedside maneu-
ver is to move free-floating debris by the effects of gravity
from the posterior semicircular canal into the utriculus of
the vestibular labyrinth, where it will no longer affect the
dynamics of the semicircular canals.82 In this procedure,
a Dix–Hallpike maneuver is performed with the patient’s
head rotated 45° toward the affected ear and hanging
below the edge of the table, and a vibrator is applied to
the ipsilateral mastoid process. After the cessation of 
the provoked vertigo and nystagmus, the head, which is
hanging below the edge of the table, is rotated 45° to the
opposite side. This maneuver may induce a brief episode
of vertigo. The examiner should hold the head in this
position and wait for about 10 to 15 s or until the vertigo
ceases. Then the head and body are further rotated until
the head is in a facedown position. This maneuver may
again induce a brief vertigo. The patient should be kept
in the final facedown position for about 10 to 15 s or until
the vertigo ceases.

Then, with the head kept in the same position, the
patient is brought to a seated position. Once the patient
is upright, the head is turned forward with the chin tilted
slightly downward. The patient should be instructed not
to lie flat and to keep the head relatively upright for the
next 24 to 48h. Another option would be to instruct the
patient to wear a cervical collar and neither to lie supine
nor to tilt the head upward, downward, or to the right or
left more than 30°.83 These strategies are to prevent the
loose debris from gravitating back to the posterior semi-
circular canal. There are no data available to support
these recommendations. Investigators have tried gentle
manual vibration of the head instead of using a vibrator
during the treatment and have found it effective; 60% of
the patients reported improvement with this procedure
without using a vibrator and 92% reported improvement
with the use of the vibrator.83

In patients who cannot keep their head in a relatively
upright position for 1 to 2 days, a different maneuver
described by Brandt and Daroff84 can be used.85 The
patient is asked to sit on a table sideways with eyes closed
and to rotate the head horizontally about 45°. Then the
patient should rapidly lie on their side in the opposite
direction and should wait in the same position until the
vertigo has resolved or for 30 s. The patient should then

sit up rapidly and wait for another 30s. The movement is
then repeated in the opposite direction.85 This maneuver
can be repeated every 3h while awake and can be termi-
nated if the patient is symptom free for 2 consecutive
days.84 The patient can perform these exercises at 
home. It usually takes 1 to 2 weeks for the symptoms 
to be resolved. These exercises likely work either by
habituation or by dislodging debris from the posterior
semicircular canals.85

Physiotherapy in the form of cervical exercises 
and relaxation techniques has been found to be effective
for patients with cervical dizziness.86 Progressive,
competency-based balance exercises have proved 
effective in enhancing a sense of stability and may be
useful for patients with dizziness related to sensory 
or motor deficits.

Surgery

Surgical therapy is needed in a small group of dizzy
patients. Surgical excision is the treatment of choice for
cerebellopontine angle tumors. Surgery is reserved for
disabling unilateral peripheral disease unresponsive to
medical therapy. Surgical procedures can be ablative or
nonablative. Ablative procedures include transmastoid
labyrinthectomy and partial vestibular neurectomy. The
primary indication for either procedure is uncontrolled
Meniere’s disease or peripheral vestibulopathy.87 Non-
ablative procedures include endolymphatic sac decom-
pression and posterior canal occlusion. Endolymphatic
sac decompression is confined to cases of Meniere’s
disease but its role is controversial.87,88 Surgery is indi-
cated for only those disabled patients of BPPV who are
refractory to the canalith repositioning procedure despite
multiple attempts. The two procedures used to disable the
posterior semicircular canal include singular neurectomy
or occlusion of the posterior semicircular canal.87,89,90

Patient Education

Patients should be given basic education concerning the
functioning of the balance system and the pathophys-
iology of dizziness. This knowledge enables patients to
understand the body movements responsible for these
symptoms and also alleviates their anxiety about this
problem.81 They should be instructed on modifying their
activities; for example, if orthostatic hypotension is
detected, patients should be instructed to rise slowly from
sitting or supine positions. Movements such as looking
up, reaching up, or bending down are to be avoided,
in part by storing items at home strategically. However,
patients should be cautioned not to habitually avoid
other movements such as head turning because doing so
may compromise central adaptation, thereby exacer-
bating dizziness. Patients should be instructed to avoid
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walking in the dark. They should be reminded to avoid
over-the-counter drugs that may exacerbate dizziness.
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68
Nutrition
David A. Lipschitz

Human aging may be defined as a complex interaction
between an individual and the environment over time. In
relation to external variables that affect aging, perhaps
none is more important than nutrition. Evidence
obtained from animal studies has shown that life
expectancy can be significantly extended by restricting
food intake. Nutritional factors have been shown to con-
tribute substantively to many diseases that occur in late
life. With advancing age, the risk of developing serious
nutritional deficiencies also increases because of age-
related reductions in total food intakes combined with
the presence of debilitating disease. The presence of 
malnutrition increases functional dependency, morbidity,
mortality, and use of health care resources. This chapter
discusses the relevance of these findings and describes
rational approaches to the diagnosis and management of
nutritional problems in the elderly.

The Role of Caloric Restriction 
in Aging

Many animal studies have shown that nutritional depriva-
tion delays maturation and significantly prolongs life
expectancy.1 These investigations have shown that caloric
restriction causes delays in virtually every biomarker of
aging. Classic studies have shown delays in the appearance
of the well-described age-related declines in cell-mediated
and humoral immunity. This effect has been suggested as
the mechanism by which dietary restriction results in the
later appearance of neoplasms. Food restriction also leads
to a marked reduction in the generation of free radicals
postulated to result in many declines in cellular function
that occur with age. The mechanism by which food restric-
tion results in prolongation of life span is still not clear. It
appears that total calorie intake is a more important vari-
able than are either total protein or fat intakes. Caloric
restriction results in the presence of leaner and more active
animals who utilize energy very efficiently. Overall meta-

bolic requirements are markedly reduced. This lifelong
diminution in metabolic activity has recently been sug-
gested as an important factor in prolonging life.

The importance of these observations in relation 
to humans remains unclear. Affluent societies who 
frequently consume high-caloric, high-fat diets usually
demonstrate the longest life expectancy. It must be 
emphasized, however, that the shorter life span noted in 
the less affluent can be ascribed to pathologic malnutrition,
diminished sanitation, and the increased prevalence of
communicable diseases. In industrialized societies,
high-fat, high-calorie diets are associated with high 
prevalence rates of age-related diseases, such as 
atherosclerosis, hypertension, and colon and breast 
cancer. For these reasons,recent dietary recommendations
have focused on the need for a prudent diet that not only
restricts total and saturated dietary fats but also avoids
excessive calorie intake. These recommendations may be
important in the minimization of the role of nutrition in the
common cancers that occur in the Western world.

Energy Requirements

Aging results in a significant decrease in energy needs.2

The major mechanism is a decrease in resting energy
expenditure as a consequence of declines in muscle mass.
Reduced thyroid function does not appear to contribute
to the reduced energy needs of the elderly. Diminished
energy needs also result from age-related declines in
physical activity, which has been demonstrated longitudi-
nally in men and confirmed in women. Decreased activ-
ity is the result primarily of coexisting diseases, such as
bone and joint disorders, loss of postural stability, and
chronic diseases that may limit activity, such as angina
pectoris and intermittent claudication. However, reduced
strength as a consequence of declines in muscle mass
does contribute to reductions in mobility.

Total caloric (food) intake is determined primarily by
energy needs. Thus, a 30% reduction in energy need will
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associated with an increase in the proportion of body
weight as fat, which is the result of decreases in muscle
mass accompanied by an increase in fat mass. Body fat
stores increase until the seventh decade, after which
reductions in total weight and fat stores are frequently
noted. Although obesity is not as common a problem in
the elderly as it is in younger individuals, approximately
20% of subjects over the age of 65 are significantly over-
weight. Studies have shown that even in the very old
obesity is associated with increased mortality. Further-
more, there is evidence that the risks of atherosclerotic
heart disease and stroke in the elderly can be reduced by
consuming a diet low in saturated fats and cholesterol.
These facts make dietary recommendations in the elderly
difficult. For older individuals, a palatable acceptable diet
is very important. Recommending drastic changes in
dietary intake should therefore be undertaken with
caution and with careful clinical judgment. For indivi-
duals in their late sixties and early seventies who are very
healthy and ambulatory but significantly overweight,
hypercholesterolemic, and perhaps hypertensive, an
effort to reduce calories, fat, and sodium intake is war-
ranted. In many circumstances, drastic reductions in diet
may not be beneficial; this particularly applies to institu-
tionalized elderly where medically prescribed diets are
frequently not palatable, are not adequately consumed,
and may result in weight loss. It must be noted that the
value of serum or high-density lipoprotein (HDL) cho-
lesterol in the prediction of coronary artery disease is less
for the elderly than it is for younger subjects.3 For this
reason, the efficacy of aggressive dietary or pharmaco-
logic attempts to lower cholesterol in subjects over the
age of 70 is far from clear.

Water Requirements

In the elderly, fluid balance is extremely important
because of the propensity of the elderly to develop de-
hydration and the ease at which overhydration can occur
in elderly individuals with compromised renal function 
or other disorders associated with fluid retention. As 
a general rule, water intake should be 1mL/kcal or 
30mL/kg body weight. Dehydration is extremely preva-
lent in hospitalized elderly and is the single most common
cause of an acute confusional state in the elderly; this 
is primarily related to the well-described age-related
decline in thirst drive. Studies have demonstrated a
decreased ability of the elderly to respond to fluid depri-
vation, which becomes a particularly serious problem in
frail elderly who develop a minor pathologic insult, such
as a respiratory or urinary tract infection, resulting in
fever, increased metabolism, and fluid loss. If fluid intake
does not readily replace fluid lost, dehydration rapidly
develops. This leads to confusion, worsening dehydration,
and the rapid development of a serious disease that may

be accompanied by a 30% reduction of food intake. This
reduced caloric intake has been confirmed in both cross-
sectional and longitudinal studies. As compared with
younger subjects, individuals over the age of 70 consume
a third fewer calories. The importance of this effect relates
to the fact that the average intake of all nutrients is
reduced in parallel. Yet the requirements for virtually
every other nutrient, with the exception of carbohydrates,
do not decline significantly with age (see following). As a
consequence, epidemiologic studies of dietary intakes of
healthy elderly individuals reveal deficient intakes. In
contrast, biochemical assessments of nutritional status
indicate that significant deficiencies of both macro- and
micronutrients (vitamins and minerals) are quite rare in
ambulatory healthy elderly. This is explained by the fact
that inadequate dietary intake of a nutrient is determined
by the comparison of the actual intake with the recom-
mended dietary allowance (RDA) for that nutrient. The
RDA is generally much higher than an intake that would
result in a nutritional deficiency. Nevertheless, decreased
intake results in reduced reserve capacity. In the presence
of disease with increased nutritional requirements or
because of declining intake caused by anorexia, severe
nutritional deficiencies are very common in hospitalized
or institutionalized elderly individuals with acute or
chronic diseases.

Protein Requirements

On first principles it seems likely that, because of declines
in muscle mass, aging should result in decreased protein
needs. At the current time, the RDA for protein for
younger subjects is 0.8g/kg body weight. Studies in the
elderly have shown that, even in healthy elderly subjects,
the requirements for protein are modestly increased.3 At
the current time a protein intake of 1g/kg body weight is
recommended in healthy elderly. Most importantly, the
presence of acute or chronic diseases further increases
protein requirements. In this circumstance, protein intake
in the older patient is frequently grossly inadequate. This
is particularly important in wound healing and in decu-
bitus ulcer, where inadequate protein intake adversely
affects outcome.

Although aging results in significant declines in muscle
mass, protein synthetic and degradation rates are only
minimally compromised. Visceral protein stores and
turnover are generally unchanged with aging so that no
significant reductions are noted in serum albumin, retinol
binding protein, or prealbumin, which reflect visceral
protein stores.

Fat Requirements

Aging does not alter any of the specific requirements for
any of the essential lipids. Advancing age is generally



be life threatening, warrant hospitalization, and necessi-
tate a prolonged period of recuperation.

For these, aggressive attempts at assuring adequate
hydration are essential in the elderly. Furthermore, this
must commence soon after the development of a minor
or major pathologic stress. Patients and their families
must be educated to emphasize the importance of main-
taining adequate fluid intake at all times and to carefully
monitor intake if a minor illness develops or if fluid
requirements are increased, as occurs during heat waves.
In the hospitalized older patient, the possibility that con-
fusion or delirium is caused by dehydration should be
high on the differential diagnosis list. Physicians must
assure that their patients have adequate access to water.
Furthermore, total fluid intake should be carefully 
monitored by frequent weight and intake and output
measurements.

Mineral Requirements

Numerous studies indicate that, for a wide variety of min-
erals and vitamins, intake is significantly lower than the
RDA for a large proportion of ambulatory elderly.4

Calcium

Of most importance is the evidence that lifelong inade-
quate intakes of calcium contribute to the high prev-
alence of osteoporosis in the elderly. It is generally 
recommended that calcium intake in the elderly be
between 1.0 and 1.5g/day.

Zinc

The prevalence of zinc deficiency is important because of
the role that this mineral plays in food intake and in
wound healing. In elderly subjects with chronic debilitat-
ing diseases, modest zinc deficiency may contribute to
anorexia. Although not clinically proven, there is also evi-
dence that zinc supplementation aids in wound healing 
in general and in the healing of pressure ulcers in par-
ticular.5 Zinc supplementation has also been shown to
improve immune function and impede the rate of devel-
opment of macular degeneration in the elderly.

Iron

In younger patients, iron deficiency is the most common
cause of anemia and the most common global deficiency
leading to widespread morbidity and decreased work
performance. Aging is associated with a gradual increase
in iron stores in both men and women. As a consequence,
iron deficiency is rare in the elderly and invariably is
caused by pathologic blood loss. It is important to empha-
size that the anemia of chronic disease, which is associ-
ated with iron-deficient erythropoiesis, including a low
serum iron concentration and a reduced transferrin sat-

uration, is frequently misdiagnosed as iron-deficiency
anemia in the elderly. This error results in the inappro-
priate administration of oral iron therapy and unneces-
sary invasive investigative procedures to identify the
source of iron loss. The anemia of chronic disease is asso-
ciated with an impaired ability of the reticuloendothelial
system to recirculate iron obtained from the breakdown
of phagocytosed senescent red cells. Thus, in the anemia
of chronic disease, iron stores are normal or increased,
whereas in iron deficiency iron stores are absent.

Recent studies indicate a correlation between in-
creased iron stores and risks of neoplasia and coronary
artery disease. Because aging is associated with increas-
ing iron stores, supplementation with oral iron may not
be desirable in older persons. Consuming a multivitamin
with minerals containing the RDA for iron, combined
with adequate intake from the diet, may result in inap-
propriately high intakes. If current evidence confirms
adverse effects of iron stores, the use of iron-containing
supplements in the elderly may well be unwise.

Selenium

There is suggestive evidence that selenium deficiency
may contribute to age-related declines in cellular func-
tion. The mineral may be involved in minimizing free
radical accumulation, as it is essential for the normal
function of glutathione peroxidase. Significant selenium
deficiency has been reported frequently in the elderly,
although syndromes associated with selenium deficiency
are very rare (cardiomyopathy, nail abnormalities, and
myopathies). There is some evidence that selenium defi-
ciency may contribute to a greater neoplastic risk and
declines in immune function.

Copper

Aging generally is associated with increases in serum
copper concentrations, although the significance of this
increase is unknown. Copper deficiency is very rare and
has been reported only in total parenteral nutrition.

Chromium

Recent evidence has suggested an important role for
chromium in carbohydrate metabolism. Studies have
shown age-related declines in tissue chromium levels. It
is possible that chromium deficiency may contribute to
glucose intolerance in the elderly, although the thera-
peutic efficacy of chromium replacement is controversial.

Vitamin Requirements

Studies have shown that dietary intake of many vitamins
is inadequate in the elderly, including an intake of 50%
or less for folic acid, thiamine, vitamin D, and vitamin E.
In other studies intakes were shown to be less than 66%
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of the RDA for most vitamins. It must be emphasized
again that deficiencies identified on the basis of inade-
quate intake are invariably significantly higher than the
prevalence of biochemical deficiency of most vitamins.

Water-Soluble Vitamins

Vitamin C

Studies have indicated inadequate dietary intake of
vitamin C in the elderly. Others have shown a high preva-
lence of vitamin C supplementation in the elderly. There
is no evidence, however, that vitamin C deficiency is of
any clinical relevance in healthy elderly or that replace-
ment with megadoses of vitamin C is of any clinical value.
In elderly subjects with chronic debilitating diseases,
there is some evidence that vitamin C supplementation
improves the rate of wound and pressure ulcer healing.
There is little evidence that megadoses of vitamin C have
any relevant side effects, although falsely negative occult
bloods have been reported, as have inaccuracies in serum
and urine glucose determinations.

Thiamine

Clinically relevant deficiencies of the B vitamins are very
rare in the elderly. Thiamine deficiency, however, is
common in elderly alcoholics and can be an important
contributing factor in the development of disordered 
cognition, neuropathies, and perhaps cardiomyopathies.
Relevant deficiencies of this vitamin are relatively
common in institutionalized elderly.

Folate Acid

Like thiamine, folate deficiency in the elderly is predom-
inantly found in alcoholics. It is also common in elderly
subjects who are taking drugs that interfere with folate
metabolism (trimethoprim, methotrexate, and Dilantin)
or in disorders associated with increased folate needs
(hemolytic anemia and ineffective erythropoiesis). Folate
deficiency may result in cognitive loss or significant
depression and should always be evaluated in the workup
of elderly subjects with a memory disorder.

Vitamin B12

Low serum vitamin B12 concentrations have been shown
to occur in as many as 10% of otherwise healthy elderly
subjects. Many comprehensive workups indicate early
pernicious anemia, the commonest cause of vitamin B12

deficiency, whereas in others no obvious cause can be
identified. B12 deficiency classically causes a severe mega-
loblastic anemia. Not uncommonly, the nonhematologic
manifestations of B12 deficiency can occur in the absence
of anemia; these include gait disorders, sensory and
motor neurologic deficits, and highly significant memory
loss. This vitamin should be measured routinely in the

workup of any elderly patient with disordered cognition
or depression, and replacement therapy should be given
to any patients in whom low serum levels are found. The
lower limit of normal varies in different laboratories, but
a value below 150pg/mL is highly suspect and should
always result in the commencement of replacement
therapy.

Fat-Soluble Vitamins

Recent evidence has suggested that vitamin A is one of
the only nutrients in which requirements decrease with
advancing age. Studies have shown that aging is associ-
ated with an increase in absorption of vitamin A from the
gastrointestinal tract, accompanied by a reduction of
hepatic uptake. These effects make the elderly suscepti-
ble to toxicity if excessive amounts of the vitamin are
consumed as a supplement. Side effects of daily intakes
in excess of 50,000IU include headaches, lassitude, reduc-
tion in white cell counts, impaired hepatic function, and
bone pain. The vitamin plays an important role in visual
acuity. However, there is no evidence that vitamin A 
supplements improve age-related declines in eyesight.
Vitamin A and its precursor beta-carotene have been
suggested as exerting a protective effect against an array
of neoplasms. Recent large-scale controlled trials have,
however, failed to definitively prove a beneficial effect of
beta-carotene in the development of skin cancers.

Vitamin D

Recent studies suggest that vitamin D deficiency may be
a serious concern in the elderly. In addition to the
vitamin’s known role in bone metabolism, it also affects
macrophage function in general and pulmonary macro-
phages in particular. Vitamin D deficiency increases 
susceptibility to the development of pulmonary tubercu-
losis by compromising macrophage function. This has
been suggested as contributing to the high prevalence 
of tuberculosis in nursing home patients in whom 
deficiencies are common and aggravated by diminished
exposure to sunlight. In any patient with severe 
osteoporosis, fracture, or bone pain, vitamin D-induced
osteomalacia must be excluded.

Vitamin E

Vitamin E (alpha-tocopherol) is abundant in the diet and
deficiencies of the vitamin virtually never occur. It is
involved in the function of the enzyme glutathione per-
oxidase, which is involved in free radical generation. The
vitamin also affects the biophysical properties of the cell
membrane, reducing the age-related increase in mem-
brane microviscosity. It also influences immune function,
and recent evidence indicates that administration of the
vitamin enhances immune function in the elderly and
may minimize infectious risk. Despite these effects, which



may be of benefit in improving age-related declines in
cellular function, no good evidence exists indicating a
beneficial effect of vitamin E supplementation in subjects
of any age.

Vitamin K

Vitamin K is essential for the production of a number of
factors involved in both the intrinsic and extrinsic clot-
ting cascade. There is evidence that vitamin K adminis-
tration is beneficial in elderly people who have an
unexplained prolongation of their prothrombin time.
Although dietary intake is adequate, deficiencies can
result from the administration of drugs that interfere 
with the vitamin’s absorption or interfere with bacterial
flora.

A Practical Approach to 
Nutritional Assessment

General Considerations on History 
and Physical Examination

A high index of suspicion of nutritional problems is very
important in patients who have a primary diagnosis asso-
ciated with malnutrition, such as chronic alcoholism,
disorders of cognition, chronic myocardial, renal, or 
pulmonary insufficiency, malabsorption syndromes, and
multiple medication use.6 In addition, particular attention
should focus in the history on evidence of anorexia, early
satiety, nausea, change in bowel habits, fatigue, apathy, or
memory loss. Physical findings that may also provide
clues to the presence of nutritional deficits include poor
dentition, cheilosis, angular stomatitis, and glossitis, which
is common in a number of vitamin deficiencies. Pressure
ulcers or poorly healing wounds, edema, dehydration, and
poor dental status are common physical findings in
severely malnourished patients.

Clinically, a number of important questions must be
addressed in the nutritional assessment. Increased risk of
malnutrition can usually be identified from the history
and physical examination. Commonly recognized risk
factors are listed in Table 68.1. Generally, factors leading
to malnutrition can be categorized into disorders result-
ing in anorexia, inadequate or inappropriate nutrient
intake, and social or economic isolation.

Has the Patient Lost Weight?

Weight loss is perhaps the most important finding indi-
cating the presence of malnutrition. Recent studies have
clearly indicated that this finding in patients with serious
disease is a very poor prognostic sign and is associated
with increased morbidity and mortality.7 To be significant,
weight loss must be involuntary. It has often been said

that to be significant, weight loss must have exceeded
10% or more of body weight in 6 months, 7.5% or more
in 3 months, or 5% or more in 1 month. In older persons,
any weight loss that clearly cannot be ascribed to alter-
ations in fluid balance (common in older persons receiv-
ing diuretic therapy) should be taken seriously. It must
be emphasized that significant malnutrition can be
present in individuals who are not underweight. Any sig-
nificant weight loss that is involuntary indicates that
nutritional intake is inadequate and that the patient’s
needs are not being met.

Is the Patient Underweight?

To determine if the patient is underweight or has lost
weight requires an evaluation of body composition.8 In
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Table 68.1. Causes of weight loss in the elderly.

Anorexia
Depression
Medications

Digoxin
Serotonin reuptake inhibitors

Diseases
Cancer
Chronic organ failure (cardiac, renal, pulmonary)

Chronic infections
Tuberculosis

Polymyalgia rheumatica and other collagen vascular diseases
Single nutrient deficiencies that affect taste and appetite

Vitamin A
Zinc

Malabsorption
Intestinal ischemia
Celiac disease

Swallowing disorders
Neurologic
Esophageal candidiasis
Web stricture
Dental disease

Metabolic
Thyroid disease
Diabetes
Liver disease

Social
Isolation
Poverty
Caregiver fatigue
Neglect
Abuse

Physical
Alcohol

Food preference not met
Inappropriate food choices

Physical
Inability to purchase or cook food
Decreased activity

No cause identified
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this regard, virtually every anthropometric measure of
body composition employs height as the reference point.
In both males and females, height decreases by approxi-
mately 1cm per decade after the age of 20. This is caused
by vertebral bony loss, increased laxity of vertebral sup-
portive ligaments, reductions in disk spaces, and alter-
ations in posture. Historical estimations of height are also
frequently inaccurate in the elderly, and its measurement
is difficult in bedridden patients or in those with signifi-
cant postural abnormalities. For this reason, it has been
suggested that alternatives to height should be used in the
development of standards for body composition for the
elderly. Options suggested include arm length and knee-
height measurements.

In general, a gradual increase in weight occurs with
advancing age, peaking in the early forties in males and
a decade later in females. After age 70, reductions in
weight are not uncommon. Lean body mass decreases by
approximately 6.0% per decade after the age of 25. By
the age of 70, lean body mass has decreased an average
of 5kg for females and 12kg for males. Thus, in the
elderly, fat constitutes a far greater percentage of total
weight than it does in subjects of younger ages. Fat dis-
tribution also alters with aging. Truncal and intrabdomi-
nal fat content increase while limb fat diminishes.
Skinfold measurements are often employed to estimate
fat and muscle stores. Although the triceps skinfold thick-
ness is the most frequently obtained, multiple skin folds
are much more reliable than single measurements. In the
elderly, subscapular and suprailiac skinfolds are the best
predictors of fat stores in males, while the triceps skinfold
and thigh measurements are of greater value in females.
Total body water is also decreased in parallel to declines
in lean body mass. Evaluating ideal body weight for
height can be employed to determine if a patient is
underweight. Tables are available for older persons that
provide a guide to their ideal body weight. These are
based upon an assessment of height, weight, and body
frame. On the basis of these tables, being significantly
underweight is defined as being 15% below the ideal
weight for that individual patient. Unfortunately, current
tables are based upon relatively small samples and often
are not representative of the individual being evaluated.

A more accurate assessment is the determination of
the body mass index (BMI), which is the ratio of weight
to height squared. This obviates the need to create gender
tables, although the confounding effect of age remains to
be determined and the problems with assessing height
persist. A standard nomogram is available from which
BMI can be calculated from height and weight. It is gen-
erally recommended that persons over the age of 65 have
a BMI between 24 and 29. As a general rule, a BMI below
22 is a cause for concern and indicates that the patient 
is significantly underweight, while a value above 29 indi-
cates obesity.

Does the Patient Have 
Protein-Energy Malnutrition?

This condition is best described as a metabolic response
to stress that is associated with increased requirement for
energy and protein. The pathophysiologic events leading
to this disorder are illustrated in Figure 68.1. The meta-
bolic response to a stress such as injury or infection is
characterized by hormonal changes and the release of
cytokines that lead to the development of anorexia,
despite the presence of increased nutrient needs. In older
persons, the negative sequelae of this response can
develop quickly. Protein-energy malnutrition (PEM) is
associated with marked depletion of visceral protein
stores characterized by the presence of hypoalbumine-
mia. Inadequate supply of protein leads to liver dysfunc-
tion, which contributes to the low serum albumin.
Decreased clearance of drugs and toxins also occurs,
increasing the risk of toxicities and adverse drug reac-
tions. Inadequate supply of protein primarily affects
organ systems with the highest turnover of cells, which
are the skin, immunohematopoietic system, and gastro-
intestinal tract. Thus, PEM is characterized by a dry skin
and “flaky paint” dermatitis. Impaired immune responses
lead to compromised host defenses, increasing the risk 
of life-threatening infections. Malabsorption also devel-
ops as a result of impaired jejunal and ileal mucosal cell
proliferation, creating a vicious cycle of malnutrition
causing malabsorption and worsening malnutrition. As a
result of disease and deficiencies of taste-related 
nutrients, anorexia is usually present. The disorder is also
referred to as hypoalbuminemia malnutrition and is
usually diagnosed by the presence of a serum albumin
level of less than 3.0g/dL.

In the elderly, relatively minor stress of short duration
can result in PEM. Thus, PEM is common in elderly
patients who develop minor pulmonary and urinary
infections and is often found soon after an elective sur-
gical procedure. The problem of PEM in the elderly is
compounded by the ease at which these patients develop
severe dehydration as a consequence of an age-related
decline in thirst drive.9 This leads to the development of
confusion, hypotension, and a vicious cycle in which the
patient’s overall condition can deteriorate very rapidly.
Furthermore, in contrast to younger people, the positive
benefits of this disorder in the elderly are limited to a very
short period. If nutritional needs are not met within 2 to
3 days of the onset of the acute illness, the declines in
immune, hepatic, and gastrointestinal function appear to
contribute significantly to increased morbidity, mortality,
and prolonged hospital stays.

In the nursing home, PEM should be suspected in any
patient who develops an acute medical problem. It is also
frequently seen in patients with chronic infections and in
those with decubitus ulcers. Any patient presenting with



confusion, lassitude, anorexia, decreased activity, or
greater functional dependence may have developed an
acute medical problem such as an infection, which, if not
treated, will result in the development of significant PEM.

Does the Patient Have Isolated Nutrient Deficiencies?

These are quite rare in older persons but should be con-
sidered in special circumstances. Zinc deficiency has been
reported to be increased in patients with pressure ulcers
and may contribute to decreased rates of healing. For this
reason, zinc supplementation is frequently prescribed 
in patients with pressure ulcers. Vitamin D deficiency is
relatively common in homebound and institutionalized
older persons and may contribute to declines in host
defense mechanisms in the elderly. Frank osteomalacia
has also been reported. Folate deficiency is limited to
patients with malabsorption and to older alcoholics (not
uncommon). Vitamin B12 deficiency has been reported to
be frequent in older persons. Its level should be measured
in any patient being evaluated for memory loss. Low
levels warrant replacement. Whether this affects memory
is not clear.

Significance of Malnutrition in Older Persons

There is compelling evidence indicating that malnutrition
is highly significant in older persons. Being underweight
or losing weight is associated with increased morbidity
and mortality in older persons. There is even suggestive

evidence that voluntary weight loss may be associated
with an increased adverse outcome in older persons. In
the acute care hospital setting, the presence of protein-
energy malnutrition has been shown to be an independ-
ent predictor of increased morbidity and mortality in
older persons. This information is important, as studies
have shown that the nutritional status of hospitalized
patients is often ignored and that nutritional therapy is
inadequate with a high complication rate.

Management of Nutritional 
Problems in Older Persons

Weight Loss and Being Underweight

As indicated, a major predictor of increased morbidity
and mortality makes being underweight or losing a sig-
nificant amount of weight highly relevant clinically. While
no study has shown that correcting the decline in weight
improves survival in this patient population, it is obvious
that every attempt must be made to identify and treat the
cause.

The initial approach to management should be a
careful attempt to identify the cause of the weight loss
and, if found, to aggressively attempt correction. Table
68.1 lists the common causes of weight loss in older
persons, highlighting potentially correctable causes.
Figure 68.2 lists an approach to treatment of weight loss
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Figure 68.1. Pathophysiology of protein-energy malnutrition. ADH, antidiuretic hormone; ESR, erythrocyte sedimentation rate.
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in the elderly. Identifying a potentially treatable cause
such as drug use (digoxin, fluoxytene), thyrotoxicosis,
and depression can usually result in weight gain if the
underlying condition is corrected with appropriate
medical interventions. Other conditions that may well
contribute to weight loss that are potentially improvable
include social or economic isolation, difficulties with
cooking or feeding as a consequence of physical disabil-
ity, dental or swallowing problems, and not provid-
ing palatable or preferred foods. Failure to identify a
cause for weight loss is generally accompanied by a poor
prognosis despite aggressive medical and nutritional
interventions.

Older persons who have experienced weight loss are
consuming inadequate calories to meet their needs. Thus
nutritionally the aim must be to increase caloric intake.
This can be achieved by assuring the use of palatable
meals, often recommending diets high in both protein and
fats. All too frequently the underweight older person
may, for apparent health reasons, be consuming a low-fat,
low-protein diet that may well contribute to or minimize
the chances of weight gain. In these patients, risks of
hypercholesterolemia are small compared with those
from losing weight. For this reason, in underweight older
persons we often recommend high-fat diets, including red
meats, pork, full cream milk, and ice cream, all of which
are dense in both calories and proteins. Frequent small
meals should be recommended, using nutritional supple-
ments that are calorie dense and high in protein as meal

replacements or late night snacks. Providing supplements
with meals is not recommended, as total caloric intake
will not be improved. The importance of a comprehen-
sive rehabilitation program cannot be overemphasized.
Recent evidence has shown that increased caloric intake
can only be achieved when nutritional supplementation
is accompanied by an aggressive and proactive program
of exercise and physical therapy (Fig. 68.3).10 Patients
who fail to respond to treatment of their underlying
medical condition and fail to gain weight despite nutri-
tional and physical rehabilitation carry a very poor 
prognosis.

Management of Nutritional Problems
in the Acute Care Setting

Protein Energy Malnutrition

Figure 68.4 summarizes a rational approach to the man-
agement of nutritional problems in the acute care setting.
Once a diagnosis of PEM has been made, clinical judg-
ment is extremely important in deciding the appropriate
time to commence nutritional support. In the acutely ill
patient, attention should first be directed at correcting the
major medical abnormalities. Thus, management of infec-
tions, control of blood pressure, and the restoration of
metabolic, electrolyte, and fluid homeostasis must assume

Figure 68.2. A rational approach to the treatment of weight loss in the elderly.



priority. During this period, fluid and nutrient intake
should be recorded so that an assessment of future needs
can be made. Once the acute process has stabilized, daily
calorie counts should be performed and the patients
should be encouraged by the staff to voluntarily consume
as much of their food as possible. If fluid overload is not
a major concern, the use of polymeric dietary supple-
ments between meals and in the late evening should be
considered. The aim is to obtain a caloric intake of
approximately 35kcal/kg, based upon an ideal rather than
the actual body weight.

It is our experience that by encouragement alone only
10% of elderly subjects with PEM can consume sufficient
food voluntarily to correct their nutritional deficiency.
Thus, most subjects require a more aggressive form of
nutritional intervention. As a general rule, more aggres-
sive attempts to assure adequate nutrient intake must
commence within 48h of admission. The approach taken
depends upon the clinical presentation of the patient and
whether or not short-term or more long-term nutritional
support is required. For those patients requiring short-
term support (fewer than 10 days), peripheral hyperali-
mentation is the method of choice. Using this approach
it is possible, through a peripheral vein, to provide 
adequate calories and protein to meet the patient’s 
needs using amino acid solutions, 10% dextrose, and
intralipid.

Nasogastric feeding should be avoided in any confused
older patient because of the risk of aspiration and the
need for restraints to prevent the patient from pulling out
the uncomfortable and irritating tubes. For those who are

not confused and who have a normal gastrointestinal
tract, enteral hyperalimentation through a small-bore
nasogastric polyethylene catheter should be considered.
These tubes are nonirritating and do not interfere with
patient mobility or the ability to swallow food. It is
extremely important that after the tube is passed,
placement in the stomach be confirmed before com-
mencing nutritional feedings. For patients likely to
require nutritional support for periods of 6 weeks or
longer, a feeding gastrostomy or jejunostomy is recom-
mended. For both nasogastric feeding gastrostomies,
infusions should begin with an undiluted, commercially
available polymeric dietary supplement at a continuous
rate of 25mL/h. The supplement should contain no 
more than 1kcal/mL, as caloric-dense fluids are too
viscous to pass through the tube with ease. The rate can
gradually be increased so that after 48h the total daily
protein and calorie requirements of the patient are met
by this route.

Enteral hyperalimentation has major side effects of
which the attending physician must be aware. One of the
most commonly encountered side effects is excessive
fluid retention. When nutritional support begins, weight
gain is invariably noted within the first 2 to 3 days. This
almost certainly reflects fluid retention, as the weight gain
is associated with significant reductions in the serum
albumin and hemoglobin levels. The average increase in
weight during this time in our patients is 1.3kg, while the
level of the serum albumin falls from a mean of 2.8g/dL
in patients before nutritional support to a value of 
2.3g/dL at day 3. Occasionally, and particularly in elderly
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Figure 68.3. Effect of nutritional sup-
plementation with and without exercise
on daily increase in energy (food) intake
in underweight older persons. (Adapted
from Fiatarone et al., with permission.10)
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Figure 68.4. An approach to the nutritional support of malnourished hospitalized elderly patients.
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Figure 68.5. Response to enteral hyperalimentation in 10 elderly patients with protein-energy malnutrition. Changes in weight
and serum albumin are shown.

subjects with inadequate renal function, excessive reten-
tion of fluid can result in peripheral edema or even heart
failure. When this occurs, diuretic therapy can correct 
the underlying problem or the use of calorie-dense 
supplements should be considered. Major alterations 
in circulating electrolytes have also been described.
Hyponatremia and hypocalcemia occur frequently. In
addition, hypophosphatemia and decreased magnesium
levels can occur, resulting in worsening confusion and
delirium. Hyperglycemia and glycosuria are occasionally
noted, and frank diabetic coma can develop. An addi-
tional problem seen occasionally is severe diarrhea. The
risk of diarrhea can be minimized if supplements are
given by slow infusion. Bolus administration of dietary
supplements through a nasogastric tube increases the risk
of diarrhea and, particularly in the elderly, enhances the
possibility of vomiting and aspiration pneumonia. Nutri-
tional management requires a great deal of clinical skill,
particularly when frail aged subjects are being supported.
With suitable training and monitoring, the side effects of
enteral hyperalimentation can be minimized and, when
they occur, easily corrected.

Although anecdotal evidence has demonstrated that
aggressive nutritional intervention can result in weight
gain (Fig. 68.5), improved immune and hematologic func-
tions, as well as the return of serum albumin, transferrin,
and other parameters of visceral protein stores to the
normal range, increases in muscle mass, as measured by
anthropometric measurements, usually do not occur.11

Because a major goal of any geriatric rehabilitation is to
improve functional independence and improve strength,
strategies aimed at improving muscle mass are particu-
larly important. For this reason, the recent observation
that administration of recombinant growth hormone can
improve muscle mass and performance in frail elderly is
particularly significant. It may well be that this will
become a useful tool as an adjunct to nutritional support
in older patients receiving rehabilitation. A similar ben-
eficial effect of appropriate exercise has also been
recently reported. These studies emphasize the need for
a comprehensive approach to the management of elderly
malnourished patients. Aggressive nutritional interven-
tion is only a part of a complete strategy aimed at restor-
ing, in the appropriate patient, functional independence.
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Nutritional Support of Patients with 
Pressure Ulcers

Debility, immobility, and prolonged pressure are well-
known contributors to the development of pressure
ulcers.5 There is also good evidence that treatment and
prevention of nutritional deficiencies can decrease the
risk of developing pressure ulcers and aid in the rate of
healing. There is some evidence to suggest that the rate
of pressure ulcer healing can be improved by adminis-
tration of relatively large doses of zinc and vitamin C. In
addition, total protein intake has been shown to affect the
rate of pressure ulcer healing. In a recent study, we exam-
ined the effects of dietary protein intake on pressure
ulcer healing in a group of geriatric patients receiving
enteral hyperalimentation. A significant increase in pres-
sure ulcer healing rates was found in subjects fed a very
high protein formula containing 25% of calories as
protein as compared with a group receiving 16% of calo-
ries as protein. The percent improvement averaged 76%
in the very high protein formula as compared with 36%
in the group fed 16% protein diet. This finding was also
observed in a recent report that demonstrated a correla-
tion between dietary protein intake and pressure ulcer
healing.

Nutritional Support of Long-Term 
Tube Feeders

Most long-term care facilities have a number of bed-
bound older patients who are receiving long-term nutri-
tional support either via a nasogastric tube, or more
common at the current time, via feeding gastrostomies or
jejunostomies. In bedbound patients, energy require-
ments are determined exclusively via resting metabolic
rate and, as such, are generally lower than ambulatory
older persons.

In our experience, weight gain can be maintained 
when as little as 25kcal/kg body weight is provided 
on a daily basis.12 This amount will increase if an active
disease process is present, such as an infection or a pres-
sure ulcer. As a general rule, supplements with the
highest protein content are favored. This is based on
studies in which we have demonstrated that nitrogen
balance is only maintained when more than 20% of total
calories are provided in the form of protein. It is impor-
tant to assure that the water needs of patients receiving
enteral hyperalimentation are being met. Water needs
average 35mL/kg, even in the bedbound patient. Thus in
patients receiving supplements containing 1 or more
cal/mL, fluid needs may not be met without the provision
of free water, in addition to the dietary supplement.

Paying attention to fluid status is critically important
because of the well-known negative sequelae of de-
hydration in older persons.

Summary

Management of nutritional problems in the elderly con-
stitutes an important challenge. Few health care profes-
sionals pay much attention to the nutritional status of
their patients, which may have adverse effects on mor-
bidity, mortality, and quality of life. While overnutrition
is a common problem in younger persons, aging is asso-
ciated with increases in the incidence of weight loss, being
underweight, and having protein-energy malnutrition.
Identifying and appropriately treating the underlying
cause is a critical component of nutritional rehabilitation.
However, it is important to simultaneously assure that
the patient’s energy and protein needs are met, which can
be done by dietary manipulation and by the use of dietary
supplements. In the hospitalized setting, the presence of
anorexia and inadequate voluntary food intake may
necessitate the need for nutritional hyperalimentation.
Peripheral hyperalimentation is recommended for the
older confused patient requiring short-term nutritional
support and who is unlikely to tolerate nasogastric
feeding. For long-term nutritional support, feed via naso-
gastric tube or percutaneous endoscopic gastrostomy
(PEG) placement should be considered. It is important
to emphasize that nutritional care is a critical component
of comprehensive rehabilitation program that must
include physical and occupational therapy if overall
improvement of the patient and functional independence
are to be achieved.
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69
Exercise
Eric B. Larson and Robert A. Bruce

Society should focus health promotion on the elderly
as well as the young. Life expectancy at age 65 averages
at least 15 years for men and 19 years for women,10 long
periods during which risk reduction and health promo-
tion can provide beneficial effects.

Most older people in advanced countries have grown
older during an era when advancing technology at home
and in the workplace has promoted a lifestyle charac-
terized by progressively less habitual physical activity.
A physically active lifestyle (before today’s ongoing 
exercise craze) was usually associated with lower socio-
economic manual labor or the considerable activity pro-
vided by raising children. As people aged, they typically
became progressively more sedentary. Leisure time was
for resting, and heavy physical activity was not viewed as
desirable. Thus, it may come as a surprise to many older
patients when a physician recommends habitual exercise
as a “treatment” or when tailored exercise programs are
prescribed as part of a care plan for managing ongoing
chronic diseases. There is now a growing evidence base
that exercise programs offer measurable health benefits,
ranging from increased life expectancy to mitigation of
adverse sequelae of aging and of many chronic diseases.
Nowadays, the greatest challenge with regard to achiev-
ing the health benefits of exercise is caused by limited
access to effective programs and poor compliance.11

Exercise and Aging

Dynamic aerobic exercise is commonly defined as the
rhythmical alternating flexion and extension of large
muscle masses for pleasure or improved fitness and
stamina.3 Aerobic metabolism of muscle increases in pro-
portion to the mass of muscles involved and the intensity
of exertion. The functional limits are determined by the
body’s ability to circulate oxygen and substrates and
remove CO2, metabolites, and heat from the muscles,
which is determined by cardiac output and arterial-mixed

Introduction

The health benefits of exercise, particularly for a seden-
tary society, have gained an increasingly compelling evi-
dence base in the past decade. For earlier generations of
seniors, exercise was a regular feature of everyday life.
Beginning sometime after the industrial revolution and
culminating in today’s most advanced societies, there 
is a seemingly inevitable tendency leading to everyday
lives that require progressively less energy expenditure
through exercise.

Exercise in the last half of the twentieth century was
viewed primarily as recreation, and especially recreation
for younger people. The therapeutic benefits of exercise
were initially explored for younger people—in whom the
principal benefits are for cardiovascular risk reduction.

We believe that the health benefits of exercise may 
be even greater in older persons. Younger adults have
considerably more physiologic reserve, both muscular
strength and cardiovascular capacity. Older individuals,
by contrast, experience a progressive decline in many
physiologic functions, including muscular strength and
cardiovascular capacity.1,2 Habitual exercise, by improv-
ing strength and maximum aerobic capacity (V

.
O2 max) 

as a result of conditioning effects, can provide added 
physiologic reserve as well as enhance well-being by
reducing effort and fatigue associated with activities of
daily living.3 Most importantly, habitual exercise in 
moderation can slow development of disability and there-
by prolong active life expectancy.4,5

In addition to habitual exercise for conditioning, there
is increasing evidence that resistance exercise to improve
muscle strength along with more tailored exercise thera-
pies, including those designed to improve balance, and
rehabilitate persons with various chronic disease and
acute ailments, may be of particular value for older
patients.6–8 Thus, exercise should be considered an impor-
tant part of general care of so-called healthy agers as well
as for persons with age-related illnesses.9
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venous oxygen (a-v O2) differences at symptom-limited
maximal exercise.12 Beyond these limits, additional
energy for a short interval is achieved by anaerobic
metabolism with release of lactate.

A variety of acute changes occur during dynamic
aerobic exercise. Knowledge of the physiology of exer-
cise was originally derived from studies of young, typi-
cally athletic male volunteers; however, subsequent work
has been directed to other adults, including the elderly.13

The circulatory response to dynamic exercise is most
prominent in the exercising muscle. Blood flow increases
from 4 to 7mL/100g/min up to 50 to 70mL/100g/min due
to decreased vascular resistance and opening of capillary
beds in working muscles.14 The muscle itself generates
adenosine triphosphate (ATP), increases oxygen con-
sumption, and consumes more substrates, especially free
fatty acids. Oxygen extraction at the tissue level increases
from 5 to 15mL/100mL of nutrient flow.15 Overall, total
oxygen uptake increases 10- to 20-fold in well-trained
athletes.

Cardiac output increases linearly with oxygen uptake,
and heart rate increases linearly with cardiac output.15

Stroke volume increases to a lesser extent as a result of
enhanced systolic emptying. The increase in cardiac
output, however, is not sufficient to account for all the
increase in oxygen uptake. Increased extraction of
oxygen at the tissue level occurs also.

There is a prominent rise in systolic blood pressure 
as well as a modest increase in mean arterial pressure.
Diastolic blood pressure usually is unchanged or de-
creases. Arterial vasoconstriction during exercise re-
stricts regional blood flow to the hepatosplanchnic and
renal circulations to transfer more blood flow to working
skeletal muscle groups and to a lesser extent the coronary
circulation.

In the working muscle, heat is generated up to 41°C 
at maximal effort. A maximum of about 25% of the
chemical energy produced is turned into work; 75% is
given off as heat and must be dissipated. The most impor-
tant mechanism for handling excess heat is circulatory;
adequate blood flow is required to allow heat to flow
from the contracting muscle to the surface for dissipation
through the skin. In the lungs, the minute ventilation
increases in proportion to the generation of carbon
dioxide14 and aids in heat dissipation.

Most people perform dynamic aerobic exercise repeat-
edly for a training or conditioning effect. The training
effect consists of an increase in the capacity for maximal
effort and decrease in circulatory and relative metabolic
changes at any given level of submaximal effort. The
increase in maximum aerobic capacity (V

.
O2 max) that

occurs is related to the person’s baseline, limitations
imposed by the presence of any disease, and the intensity
and consistency of duration and frequency of training.14

Physical training increases V
.
O2 max, and because capac-

ity is greater, the effort required for any given level of
submaximal exertion as a percent of V

.
O2 max, cardiac

output, and heart rate is reduced. Approximately half the
increase occurs as a result of peripheral changes, that is,
an increase in the capacity of aerobic metabolism and
extraction of substrate and oxygen at the tissue level.
These peripheral changes include an increased density of
mitochondria in the muscle, increased amount of mito-
chondrial enzymes, and therefore an increased capacity
to oxidize fat, carbohydrate substrates, and ketones; the
amount of myoglobin is increased as is the ability to 
generate ATP. The net result is an increased capacity for
oxygen extraction and a decrease in lactate production
during submaximal exercise.16 The other half of the 
training effect occurs primarily in the cardiovascular
system.15,17 Thus, skeletal muscles are more efficient and
myocardial oxygen requirements are actually less due to
the reduction in afterload.

Dynamic exercise may be sustained for hours with-
out fatigue if activity is below 50% of the individual’s
maximum oxygen consumption (V

.
O2 max).18 To obtain

physiologic adaptation, training should begin at lower
levels, gradually increasing to 58% to 78% of V

.
O2 max

or to 70% to 85% of the individual’s maximal heart
rate.18,19 Exertion at this level, 20 to 40min three times per
week, for several weeks is required for physical con-
ditioning to occur. If not maintained, deconditioning
occurs. Thus, an active life is necessary to maintain the
benefits of such training. Strenuous exertion or training
activities sustained above 85% of maximal heart rate can
trigger adverse effects such as heart attacks, especially in
sedentary persons with coronary heart disease.20,21

Aging alters structures and reduces functions of 
cells and tissues of all organ systems. V

.
O2 max defines 

the functional limits of aerobic metabolism and the 
cardiovascular system that occur with aging.1,18 In the
absence of bronchopulmonary disease or anemia, neither
ventilation nor arterial oxygen content limits V

.
O2 max

before the cardiovascular limits are obtained.
Much research has focused on the relationship of 

V
.
O2 max and age. The general results are that V

.
O2 max

increases with age during growth and in childhood devel-
opment, reaches a peak with adolescence, and then
declines with advancing age.1,22 V

.
O2 max is higher in men

than women in proportion to differences in amount of
skeletal muscle mass. For both men and women, higher
values are found in physically active persons compared
to those who are sedentary. After adjusting V

.
O2 max for

weight, the highest value for aerobic capacity is observed
during the first decade of life, and a roughly linear decline
then follows throughout life. The relationship follows the
declining maximal heart rate with age.23

The rate of decline in V
.
O2 max with aging is lower,

based on cross-sectional selective sampling of healthy
individuals of different ages, compared to the rate of



decline found in longitudinal studies of the same persons
over time. In cross-sectional studies, the coefficient for
this rate of change averages -0.4mlmin-1 kg-1 yr-1 com-
pared to -0.9mlmin-1 kg-1 yr-1 observed in longitudinal
studies.23 Extrapolations based on cross-sectional data
result in implausibly long-lived preservation of aerobic
capacity due to selective survival effects whereas, using
longitudinal data, the age at which basal or minimal
oxygen uptake is intersected (minimal aerobic require-
ment for survival) corresponds to observed survival of
healthy persons.18,23 Longitudinal measurements are
needed to describe the effects of aging on V

.
O2 max; such

data are difficult to obtain.
The critical observation with regard to exercise and

aging is that the rate of decline in weight-adjusted V
.
O2

max with aging is not identical in habitually active com-
pared to sedentary men who remain healthy. Regression
lines computed for aerobic capacity and age from 
longitudinal reports of aerobic capacity and aging show
separation for active and sedentary men. The slopes were
remarkably similar for the same categories of men, even
though data24–26 were derived from different population
samples over different durations between measurements.
The slopes of the regression lines calculated were 
-0.54 ± 1.5mLmin-1 kg-1 yr-1 for physically active men
compared to -1.32 ± 0.85mlmin-1 kg-1 yr-1 for sedentary
mean23; thus, there is a twofold difference in the rate of
decline in V

.
O2 max based on habitual activity levels. For

men in the 50- to 59-year-old range, this is equivalent to
a 10-year difference in the intersection of the extrap-

olated regression lines with the V
.
O2 min necessary to

maintain life (Figure 69.1).3,18

The consequences of a difference in the rate of de-
clining aerobic capacity are obviously important for 
aging persons. One important consequence is expressed
by the concept of functional reserve.27,28 Functional
aerobic reserve can be defined as the amount of reserve
between maximum aerobic capacity (V

.
O2 max) and the

weight-adjusted resting oxygen requirement of about 
3.5ml/kg/min, which is the minimal aerobic requirement
for survival. Figure 69.2 shows that at age 40 the differ-
ence in rates of V

.
O2 max and minimal functional capacity

associated with survival (or the functional aerobic
reserve) is considerable.27 Furthermore, the relative dif-
ference between conditioned and unconditioned persons
is small. As the two curves diverge and one approaches
age 60, there still is considerable functional aerobic
reserve but the difference between active and sedentary
persons’ functional reserve is greater. By the time a
person reaches age 70, the functional reserve in the
sedentary group becomes much less as aerobic capacity
approaches the minimum aerobic requirements for sur-
vival, and thus there is more likely to be a clinically 
significant difference in functional aerobic reserve. The
clinical importance of the difference between sedentary
and active groups may be manifest as improved ability to
withstand the stress of illness, more rapid recovery from
illness or injury, and greater likelihood to have the ability
to perform activities of daily living during the course 
of an acute illness or during exacerbations of chronic 
illnesses.3,27 These data form the theoretical basis for 
postulating that aerobic exercise and conditioning may
not only prolong life but, more importantly, prolong
active life expectancy,3,5 the health benefit most desired
by patients.
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Figure 69.1. Age-related decline in physiologic function, as
measured by maximum oxygen consumption (V

.
O2 max). Solid

lines represent regression lines based on longitudinal studies of
V
.
O2 max; dotted segments are extrapolations based on regres-

sion line (decline) observed. Extrapolation of this decline in
persons who have been followed longitudinally and classified as
habitually active or sedentary suggests that minimum V

.
O2 min

(3.5ml/kg/min) occurs at a later age in the habitually active
group.

Figure 69.2. The relationship between functional aerobic
capacity, aging, and functional reserve. D functional reserve is
the difference between functional reserve for active and seden-
tary persons at ages 40, 60, and 70, respectively.
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Exercise Programs for Older Persons

It is tempting (and probably justified) to simply prescribe
exercise as a general tonic for all older persons. However,
there are special benefits for older persons with chronic
disease and disabilities for whom more focused prescrip-
tions should be considered. Current evidence supports
exercise programs for persons with ischemic heart
disease, including those with congestive heart failure,
osteoporosis, osteoarthritis, spinal stenosis, degenerative
central nervous system diseases such as Parkinson’s
disease, diabetes, hypertension, peripheral vascular
disease, and possibly psychiatric illnesses, such as depres-
sion and anxiety disorders.8,9,29,30–35 In general, current evi-
dence indicates that older adults with chronic diseases
enjoy benefits from exercise. If anything, we believe exer-
cise offers relatively more benefits to older adults in
whom the baseline level of risk is higher, and thus the
opportunity to reduce risk is greater. We now know that
the underlying plasticity of the muscles, autonomic
nervous system, bones, and joints exists in both young and
old persons and is amenable to the effects of condition-
ing and therapeutic exercise.6,36–39

Habitual exercise in older adults has been shown to
produce as much conditioning effect as in younger
persons.13,40 The most important concern with regard to
the overall health benefits of exercise in older persons is
the risk of exercise.41 Except for the risks, exercise is
essentially a “low-cost” intervention and may require 
relatively little in the way of health care resources. If the
individual has time that is not encumbered with other
activities (work, raising a family, etc.), the marginal cost
to the individual of time spent exercising is low. Thus, the
key element to the question of efficacy in older persons
is risk and injuries.41

The hazards of exercise are related to extremes of
intensity and duration. When exercise is excessively
intense and/or prolonged, extreme fatigue, exhaustion, or
delayed recovery is experienced. In addition, more pro-
longed or intense exercise is associated with increased
risk of injury.42 Injuries and sudden death are the most
important complication for elderly persons.3

The risk of injury has been documented in numerous
studies to be directly related to the intensity of train-
ing.3,41,43 For example, for participants in the Peach Tree
Road Race in Atlanta, Georgia, there was a nearly linear
relationship between miles run per week and likelihood
of suffering an injury in the previous year. At the highest
level of training, more than 70% of participants had at
least one injury the preceding year.42 On the other hand,
studies of a “runners’ club” from Stanford demonstrate
that habitual exercise need not be associated with
increased overall utilization of health service.43 In this
group of patients with mean age of 58.6 years who ran
approximately 27 miles per week, visits to physicians, dis-

ability days, and disability levels were more favorable in
the running group compared to a group of community
controls. Nonetheless, 35% of the visits to physicians in
the runners’ club were for running-related injuries.43

The risk of sudden death and nonfatal myocardial
infarction is quite small, but detectable, during unsuper-
vised activity.44 Risk factors for sudden death among
those participating in exercise programs include attaining
a heart rate in excess of 85% of that individual’s
maximum; marked ST depression with exercise despite
the absence of chest pain; poor adherence to limiting
heart rate; and attainment of above-average V

.
O2 max for

gender and age due to peripheral mechanisms.20 Overall,
however, the risk of primary cardiac arrest in more active
individuals is less.44 The incidence of primary cardiac
arrest attributable to lack of exercise was greatest in
older, hypertensive, or obese males.45 Bouts of heavy
exertion in sedentary people appear to pose a threat.21

Thus, any general exercise program should be moder-
ate in intensity and duration and should minimize risk of
injury, cardiac arrest, and nonfatal myocardial infarction,
as well as excessive fatigue. It may also be important to
maintain adequate hydration to counteract fluid losses of
sweating.

Four goals should be a part of an exercise program
established for older individuals.27 First, the program
should increase conditioning, especially endurance.
Second, the intervention should improve muscle strength,
especially lower extremity strength, given the importance
of walking to independent functioning. Both these goals
are likely to improve a person’s ability to perform activ-
ities of daily living, decrease fatigue associated with the
day’s activity, improve a sense of well-being, and perhaps
forestall such adverse events as falls by improving muscle
strength. The third goal of an exercise program should be
to minimize risk of injury due to the program, and a
fourth goal should be to promote enjoyment without
causing excessive fatigue.

The components of the exercise program include two
essentials: the first is dynamic aerobic exercise3,19 in the
form of walking, swimming, cycling, jogging, and so forth;
the second is a program that promotes lower extremity
strengthening. Also desirable are a period to warm up
and cool down and muscle and tendon stretching.

The exercise program should be tailored, especially so
for older individuals. The program should take account
of an individual’s physical capacities and coexistent dis-
abilities as well as mitigating social, psychologic, and eco-
nomic factors.19 Among all forms of exercise available to
the elderly, brisk walking is one of the most ideal and has,
in fact, been recommended by a number of groups.46–48

Brisk walking does produce a training response in many
older individuals. More vigorous exercise may be
required for persons to obtain a conditioning effect if
they start from higher baseline fitness levels. Physicians



and other health professionals should be prepared to give
appropriate guidelines for exercise.19 In particular, habit-
ually sedentary persons may need to be advised of the
normal responses to exercise, which include increased
heart rate and breathing; mild perspiration; an increased
awareness of one’s heartbeat; and, at least initially, mild
muscle aches. Such responses are normal and do not indi-
cate that a person should stop exercising.27 The warning
signs of excessive exercise include severe dyspnea, wheez-
ing, coughing; any form of chest discomfort; excessive
perspiration; syncope or near syncope; prolonged fatigue
and exhaustion lasting at least half an hour after exercise;
and local muscle or joint discomfort. Heart rate guide-
lines are most appropriate for persons with coexistent
cardiac disease. An exercise tolerance test will allow one
to calculate the desired heart rate based on the observed
or extrapolated maximal heart rate. The typical target
heart rate for achieving a conditioning effect is 70% to
80% of maximal heart rate.2 There also are tables listing
average exercise heart rates for various age groups;
however, such tables may be less useful given the wide
variation in baseline and maximal aerobic capacity seen
in the elderly.

In our own experience, it is perhaps more useful to
teach individual guidelines for pacing. One guideline is
the so-called talk test in which persons know they are not
exercising excessively when they can carry on a normal
conversation while exercising. For many elderly persons,
a reliable heart rate guide is to aim for an exercise heart
rate 15 to 20 beats per minute over their resting heart
rate.48 Most persons who have not exercised excessively
will also find that their pulse returns to resting levels or
nearly so within 20min after stopping exercise. Finally, it
is important to emphasize that exercise for conditioning
is not “competition.” Many people associate exercise with
competition and thus need to be counseled to avoid
external comparisons. Competitive urges can be focused
on the goal of making progress or minimizing decline
over time.

Perhaps the most important pacing guide is to empha-
size starting a program slowly and increasing activity by
small increments. Many older persons abandon exercise
programs because they expect too much too fast, become
discouraged, and thereby give up their programs before
benefits are achieved (Table 69.1).

The duration to be prescribed is driven by the amount
of time required to produce the conditioning effect. In
general, a minimum of 20 to 30min of aerobic exercise
three times per week at 70% to 80% of maximum heart
rate is required to achieve a conditioning effect, which
will begin approximately 2 weeks after commencing an
exercise program. Moderate exercise (such as brisk
walking) is more likely to produce a conditioning effect
at levels of 30 to 40min for 5 days per week, which is the
level recommended by the U.S. Prevention Services Task

Force. Deconditioning begins as soon as a program is
abandoned. Deconditioning is dramatic and malignant
when persons “take to bed.”49

Table 69.1 demonstrates two programs recommended
by advisory groups for elderly individuals.48 Both plans
begin at extremely modest levels (5min of walking three
times per week or 1/4 mile walking three times per week)
and eventually proceed to a brisk walking pace lasting 30
to 60min.

Compliance, along with low levels of physician coun-
seling, is the major barrier to successful exercise pro-
grams in the elderly.11,50 This is a common issue for many
health promotion activities. More research is required to
define strategies for improving compliance with habitual
exercise recommendations. A related issue is the relative
lack of social and community resources for habitual 
activity. Much of our advancing technology consists of
“labor-saving” devices. In our large northern cities,
especially, there may be few opportunities and almost no
facilities for older persons to get habitual exercise.
During the prolonged cold or wet winters, the oppor-
tunity for outside activity is particularly restricted. The
social issues involved in creating facilities that provide a
range of exercises at reasonable costs have yet to be
solved. Walking in shopping malls is a solution that works
in some communities. Older adult living communities are
beginning to “invest” in exercise facilities containing a
treadmill, bicycling, and cross-country skiing and other
exercise machines.

Recent work on the feasibility of high-intensity resist-
ance exercise training has demonstrated that rather vigo-
rous, supervised progressive resistance training exercise
designed to improve strength is both feasible and effec-
tive.6,37,38,39,51 Muscle dysfunction is an important factor in
the development of falls, fractures, dependence in activi-
ties of daily living, and need for institutionalization.52.53

The feasibility and effectiveness of strength training rep-
resents an important advance, which could lead to effec-
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Table 69.1. Two examples of brisk walking programs.

Program 1: Program 2:
Week miles of walking46 minutes of walking47

1 1/4a 5
2 1/4 7
3 1/2 9
4 1/4 11 (approx. 1/2 mile)
5 1 13
6 1 15
7 1 (20min) 18
8 11/2 (30min) 20 (approx. 1 mile)
9 2 (40min) 23

10 2 (20min) 26
11 21/2 (50min) 28
12 3 (60min) 30 (approx. 11/2 mile)

a Three times weekly.
Source: From Ref. 46, with permission.
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tive programs to reverse frailty. The results also demon-
strate that aged, wasted, and unused muscles retain their
plasticity at virtually any age.

What emerges as this chapter goes to press is that
habitual exercise and tailored exercise programs are
important components in the therapeutic armamentar-
ium of geriatric medicine. Habitual moderate intensity
exercise is a proven way to reduce risk of death from
heart disease53 and will also improve bone density,
strength, stamina, and balance, which reduces risk of
falling and injury, hypertension, glucose control, sleep,
depression, constipation, and other common maladies.3,27

Age-related decline in exercise capacity and functional
reserve is attenuated by habitual exercise.

The development of specifically tailored programs is
likely best accomplished with the assistance of specially
trained physical therapists or in group programs often
found in senior centers, through voluntary groups such as
YMCAs in some residential facilities or in some medical
centers. We recently established a program at the Univer-
sity of Washington Medical Center (Strong and Steady),
whose purpose is to provide seniors with the tools to
maintain or increase their level of independent physical
function and enhance their health through exercise. The
Strong and Steady Program uses a combination of exer-
cise and education to accomplish these goals. The services
provided through the Strong and Steady Program include
individual therapy sessions, group classes, and individual-
ized fitness programs. Education focuses on the impor-
tance of exercise to health maintenance and measures
that can be taken to maintain safe mobility function.

The program includes a comprehensive evaluation and
the development of an individualized exercise program.
The evaluation performed by a physical therapist focuses
on assessment of balance, mobility and fall risk, and com-
ponents of function such as strength, range of motion, and
coordination. The tools of the program include strength-
ening exercises, balance retraining, aerobic conditioning,
flexibility exercises, and gait retraining. More information
on the Strong and Steady Program can be found on 
the University of Washington Medical Center Web site,
http://www.washington.edu/medical/uwmc/uwmc_
clinicals/bonejo/strong.html.

We believe that programs like Strong and Steady
should help address the challenge of providing access to
facilities, therapeutic expertise, and programs for older
adults—both those with good health and those with
chronic disease. The need for such services likely exceeds
supply in most communities. Geographic access is often 
a problem for many patients. Financial viability of the
programs themselves is a critical issue. The Strong and
Steady Program was started with a small grant from the
UWMC Service League to cover modest startup costs.
The Program receives most of its revenue from billed
charges and is expected to cover operational costs in 2 to

3 years, when it reaches its expected clinical capacity. The
services are charged as physical therapy evaluation, thera-
peutic exercise, balance training, and gait training. Most
charges are to Medicare, with supplemental or private 
pay covering the other 20%. Group classes are all private
pay. We believe evidence strongly supports such efforts 
by clinicians, provider institutions, geriatric self-help
activist groups, and older persons in general to promote
exercise—both habitual and tailored programs—for long
periods of time to maintain strength, fitness, health, and
function.
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eye movement (REM) and nonrapid eye movement
(NREM). NREM sleep is further subdivided into sleep
stages 1 through 4, which represent a continuum from
light sleep (stage 1) to deep sleep (stages 3 and 4). REM
sleep is characterized by rapid eye movements similar to
those seen in the waking state, as well as muscle atonia.

Healthy human individuals show stable and distinct
patterns of sleep architecture, that is, the cyclic alter-
nations of the different sleep stages. Sleep is entered
through the transitional stage 1, and followed by stages
2, 3, and 4, respectively. After about 90min, through stage
2 sleep, REM sleep begins. The first appearance of REM
sleep during the night is termed REM latency. This 90- to
100-min cycle repeats itself typically four to five times
during the night. However, the internal temporal struc-
ture changes, so that at the beginning of the night stages
3 and 4 are long while REM sleep is short, and as the
night progresses, the amount of stages 3 and 4 decreases,
while the amount of REM sleep increases.

Both REM sleep and non-REM sleep stages 3 and 4
are homeostatically driven; that is, selective deprivation
of each of these states subsequently causes a rebound in
their appearance once the person is allowed to sleep. This
finding leads to the ubiquitous assumption that both are
essential in the sleep process and its many functions.3

REM sleep may also be driven by a circadian oscillator,
as studies have shown that REM is temporally coupled
with the circadian rhythm of temperature.4

Specific Clinical Patterns in Aging

Because the prevalence of several medical and psychi-
atric conditions that affect sleep, as well as the prevalence
of specific sleep disorders, is high in the elderly popula-
tion, it is extremely difficult to portray the picture of the
“normal” elderly sleeper. Nevertheless, studies of age-
related changes in sleep architecture have found some
common characteristics. Sleep efficiency, defined as the

The prevalence of sleep complaints increases dramati-
cally with age and is estimated to be about 40% in the
elderly population.1 These complaints include difficulty
falling asleep, waking up at night, waking up too early in
the morning, not feeling well rested, and needing to nap
during the day. In an epidemiologic study of more than
9000 participants aged 65 and over, more than half
reported at least one sleep complaint occurring most of
the time.2 Women were more likely to report nighttime
complaints but were less likely to nap during the day
compared to men. The most common complaint was
waking up at night (30%), followed by daytime naps
(25%) and difficulty falling asleep (19%). Less than 20%
reported rarely or never having any sleep complaint.
Sleep complaints were associated with coexisting health
disorders, including poor self-perceived health, depres-
sive symptoms, respiratory symptoms, physical disabili-
ties, chronic medical conditions, and medication use.
However, of the healthy minority in this study, over 
one-fourth reported at least one chronic sleep complaint.

Although age-related changes do occur in normal
sleep, sleep problems in the elderly are not a consequence
of the aging process per se but are strongly related to
medical and psychiatric comorbidity as well as psycho-
social changes in later life. Furthermore, some specific
sleep disorders such as sleep disordered breathing, peri-
odic limb movements in sleep, and REM sleep behavior
disorder are more prevalent with age, although not 
exclusive to this age group.

Physiologic Sleep and Its Measurement

In the 1950s, scientists discovered that sleep is an active
process, not, as formerly believed, a passive state not
worthy of scientific investigation. By recording brain-
wave activity (the electroencephalogram, EEG), eye
movements, and muscle tension, it was determined that
sleep is broken down into two major states, rapid 
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amount of time asleep relative to the amount of time in
bed, is decreased to 70% to 80%,5 compared to 90% or
more in younger adults. Total sleep time is reduced, par-
ticularly in the later part of the sleep episode.6 The
amount of stage 1 sleep, which is the transitional state
between wake and sleep, is increased, while the amount
of stages 3 and 4 (also termed slow-wave sleep or delta
sleep) is much decreased.4,7 Specifically, the amplitude of
slow-wave activity is significantly reduced.8 Therefore,
older people spend more of the night in light sleep and
are more likely to arouse (awaken) in response to exter-
nal stimuli during the night.

Changes in the amount of REM sleep and latency of
REM (time from sleep onset to the first REM sleep
period) in the elderly are controversial.5 While some
studies report a reduction in the percentage of REM,4

others report few or no changes in REM with aging.9

Feinberg7 reported a shorter REM latency and longer
duration of REM sleep in the first sleep cycle. Reynolds
et al.10 reported a “flat” temporal distribution of REM,
with no changes in the percentages of REM sleep
throughout the night, unlike the increase in REM sleep
in the second half of the night typically seen in young
adults. Some studies have shown shorter REM latencies
in the elderly; however, this may be due to the decrease
in the amount of non-REM sleep in stages 3 and 4. Alter-
natively, as REM sleep is coupled to the circadian rhythm
of core body temperature, which has been found to be
phase advanced in the elderly population, it is possible
that changes in circadian timing account for the reduced
REM latency compared to young adults.4

Studies looking at gender differences have shown that
despite the tendency for women to complain about their
sleep more often than men, older women sleep somewhat
better than older men.11 This conclusion is consistent with
polysomnographic findings showing that slow-wave sleep
is more preserved in older women than it is in older
men.10,12 Sleep maintenance, particularly in the last part
of the night, was also reported to be poorer in older 
men than women.10 Although sleep disruption in elderly
women may be milder compared to elderly men, women
tend to report their sleep problems and seek help more
often than their male counterparts.

Sleep Disordered Breathing

Definition and Prevalence

Sleep disordered breathing (SDB) or sleep apnea is char-
acterized by complete or partial cessation of breathing,
lasting at least 10s, that occurs repeatedly throughout 
the night. The respiratory disturbance index (RDI) repre-
sents the number of complete pauses (apnea) and partial
pauses (hypopnea) in respiration per hour of sleep.

There are two types of apnea: obstructive and central.
Obstructive apneas are caused by an anatomic obstruc-
tion of the airway during sleep. Patients attempt to
breathe and may appear to be choking or gasping for
breath; however, despite their respiratory effort the
airway is shut down. The obstruction may be located in
different areas, but most often it is in the lower pharynx,
between the base of the tongue and the larynx. Many
patients with obstructive sleep apnea are heavy, loud
snorers, as snoring in itself is also a result of a partial
obstruction of airflow. In mild to moderate cases, obstruc-
tive apnea may be related to body position.13 Sleeping in
a supine position may increase the frequency and sever-
ity of the apnea, as the tongue falls back to the anterior
neck and oropharynx. Respiratory events may occur in
all sleep stages; however, in some patients the length and
severity of the events increases during REM sleep.14

Central apneas are caused by failure of the central
nervous system respiratory centers. Respiratory neurons
fail to stimulate the motor neurons that activate the res-
piration process, resulting in an absence of respiratory
effort. Central apnea is common in patients with heart
failure or stroke. Many patients have mixed apneas, with
both central and obstructive components.

Ancoli-Israel et al.15 have reported the prevalence of
SDB with RDI greater than 10 in 70% of elderly men 
and 56% of elderly women, respectively, compared 
to only 15% and 5% of younger men and women,
respectively.16

Consequences of the Disorder

Patients with SDB stop breathing in their sleep. To start
breathing again, they must awaken. Often these awaken-
ings are so brief that they are not recalled the next
morning. However, these short repetitive arousals may
cause sleep fragmentation, which in turn may lead to
excessive sleepiness during the day. The respiratory
events may cause oxyhemoglobin desaturation, which
may cause morning headaches and decreased cognitive
functioning.

SDB is also an independent risk factor for hyper-
tension17 and is associated with obesity and cardiac ar-
rhythmias.18,19 In severe cases, SDB has been linked to
increased mortality.20,21 However, in a review of the liter-
ature, Wright et al.22 claimed that evidence for an associ-
ation between SDB and morbidity and mortality was not
sound, and other confounding factors such as age, body
mass index, smoking, and alcohol use were often not
properly considered.

Epidemiologic studies have linked SDB in the elderly
with cognitive impairment and dementia.23,24 Ancoli-
Israel et al. found significant associations between 
SDB and cognitive functioning in community-
dwelling elderly,25 as well as in the nursing home, where 



severe apnea was significantly correlated with severe
dementia.26

Clinical Presentation

The two chief complaints of the apnea patient are loud
snoring (usually the spouse suffers from this and is moti-
vated to seek help) and excessive daytime sleepiness.
Patients usually do not complain of sleep disruption, as
they do not remember the nighttime arousals. However,
the daytime sleepiness may have extreme consequences,
as some patients may fall asleep at work or while driving.
Morning headaches, confusion, and cognitive impairment
are also common, particularly in the elderly. Some studies
have linked these disturbances to the hypoxemia or to the
excessive sleepiness.27,28

Risk Factors

Patients with SDB are often obese, although this is less
true in the elderly. Smoking has been implicated as a risk
factor.29

Diagnosis

Sleep disordered breathing (SDB) must be evaluated by
an all-night sleep recording. Traditionally, this is done in
a sleep laboratory, with a full EEG montage, including 
a nasal thermistor that records airflow and chest and
abdomen movements, and oximetry, to determine oxy-
hemoglobin level. Portable equipment that can be set up
in the patient’s home is also available. This alternative is
particularly appropriate for elderly individuals who may
become confused or disoriented or simply uncomfor-
table while sleeping away from home. Based on the sleep
recording, the RDI is computed and treatment options
are evaluated. SDB is diagnosed slightly differently in the
various sleep clinics, but generally the cutoff point is an
RDI greater than 10 to 15.

Treatment and Management

Weight loss in obese patients with SDB can significantly
reduce or eliminate the respiratory events.30 For posi-
tional apnea, sewing a pocket to the back of a nightshirt
and placing a tennis ball inside the pocket is a simple,
noninvasive method to avoid lying in a supine position.31

Alcohol and sedating medications should be avoided,
as these may exacerbate the severity of the apnea.32,33

Smoking cessation may help.29

The treatment of choice for obstructive sleep apnea 
is continuous positive airway pressure (CPAP).34 This
machine is connected by a hose to a face mask worn over

the patient’s nose. Positive pressure is administered con-
tinuously at an appropriately titrated level, acting as a
splint to keep the airway from collapsing during sleep.
When used appropriately, CPAP is extremely effective in
eliminating the respiratory events, the oxygen desatura-
tions, the snoring, and the excessive daytime sleepiness.
CPAP has also been found to improve measures such as
mood, general health, fatigue, and functional status even
in mild cases of SDB.35 However, CPAP does not cure
SDB, and it must be worn every night unless another
solution, such as weight loss or surgery (see following), is
achieved. Compliance is therefore an important issue,
and initial acceptance rate has been found to be 70% to
80%. Long-term compliance has been found to be 80%
to 90%.36,37

Surgical procedures for the correction of anatomic
abnormalities of the airway have been developed for the
treatment of obstructive sleep apnea. Obstructions are
most often found in three major regions, including the
nose, the soft palate, and the base of the tongue. Usually
patients have multiple obstructions. The goal of surgery
is to cure the apnea or to obtain results comparable to
those observed with CPAP treatment.38

Nasal reconstruction is used for the correction of
obstruction in the nasal airway. Pharyngeal reconstruc-
tion, or uvulopalatopharyngoplasty (UPPP), is indicated
for the correction of excess tissue in the soft palate, a
large uvula, and enlarged tonsillar adenoidal tissue.
Unfortunately, UPPP is only effective in about 50% of
the cases.39 Laser-assisted uvulopalatoplasty (LAUP) is 
a similar procedure mostly used for the treatment of
snoring. Its success rate for obstructive sleep apnea is
lower than that of UPPP.39,40 Genioglossus advancement
is used for obstruction at the base of the tongue, with the
tongue being moved forward to enlarge the airway. UPPP
combined with genioglossus advancement has a success
rate of 61%.41 Maxillomandibular advancement is indi-
cated for patients who do not respond to other forms of
surgery. It is relatively contraindicated in the elderly pop-
ulation as they tend to have more risk factors such as
heart disease, for example, atherosclerosis, placing them
at risk for complications from this invasive surgical pro-
cedure. Tracheostomy was one of the first procedures for
obstructive sleep apnea. Today it is used only for severe
cases, when all else has failed, or in conjunction with
UPPP.

Drug treatments for SDB have generally been only
marginally successful. For central sleep apnea, respira-
tory stimulants such as progesterone and acetazolamide
may be appropriate. For SDB associated with REM
sleep, tricyclic antidepressants may be indicated, as they
reduce the amount of REM, thus indirectly reducing the
number of respiratory events.

Oral appliances have been developed for both obstruc-
tive sleep apnea and snoring, including the tongue-
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retaining device and the mandibular advancement
device. Both devices are designed to enlarge the airway
at the base of the tongue by advancing the tongue or the
mandible forward. Although compliance rates are esti-
mated to range between 50% and 100%, success rates
(i.e., achieving a RDI < 10) are only about 50%.42 Thus,
oral appliances are indicated for patients who do not
respond to behavioral treatment such as weight loss or
body position, who are intolerant to CPAP, or who are
not candidates for surgery.43 Treatment options are based
on the severity of the apnea, the patient’s medical status,
the level of urgency in treating the apnea, and the
patient’s own preference.

Periodic Limb Movements in Sleep

Definition and Prevalence

Periodic limb movements in sleep (PLMS) is a disorder
of unknown etiology, in which patients involuntarily kick
their limbs (most often it is their legs) in short, clustered
episodes lasting between 0.5 and 5 s and occurring about
every 20 to 40s. The kicks are often accompanied by
arousals. These episodes occur repeatedly throughout the
night. The myoclonus index (MI) represents the number
of kicks with arousals per hour of sleep.

The prevalence of PLMS seems to increase with age.
Ancoli-Israel et al.44 reported that 45% of randomly
selected elderly adults aged 65 years and older had
PLMS, compared to 5% to 6% of the younger adult 
population.45

Consequences of the Disorder

As with SDB, the nighttime arousals are often too short
to be recalled. However, patients with PLMS may com-
plain of insomnia, as they may have difficulty falling
asleep as well as settling back to sleep following these
episodes. PLMS occur most often in the first half of the
night, during sleep stages 1 and 2. Sleep is fragmented,
with reduced amounts of stages 3 and 4 and REM.

Clinical Presentation

In addition to complaining of difficulty falling asleep,
patients may also complain of excessive daytime sleepi-
ness, as they suffer from sleep fragmentation throughout
the night. They may also note that the bedding is disor-
ganized or jumbled when they wake up in the morning.
Bed partners often complain of the leg kicks disturbing
their sleep as well, and often it is important to obtain
information from the bed partner in diagnosing and
assessing the disorder.

Risk Factors

A related disorder that occurs during the relaxed, awake
state often just before sleep onset is restless leg syndrome
(RLS). Patients report unpleasant sensations in their legs
and irresistible movement of the legs. The disagree-
able, sometimes painful leg sensations are alleviated by
rubbing or squeezing the legs or simply by walking. The
prevalence of RLS is not well defined. Most patients with
RLS also suffer from PLMS, suggesting that these disor-
ders may be related. Furthermore, many patients with
PLMS also suffer from other sleep disorders, including
SDB and REM sleep behavior disorder.46,47

Diagnosis and Differential Diagnosis

PLMS is diagnosed in a full night sleep recording in the
sleep clinic, which includes the recording of the anterior
tibialis muscles to establish the MI. The muscular jerks
are often accompanied by EEG signs of arousal, which
may appear following the leg jerks. As with SDB, am-
bulatory equipment is available to record sleep in the
comfort of one’s own home. PLMS is diagnosed with a
MI greater than 5.

PLMS and RLS may be associated with some medical
conditions, including uremia, anemia, chronic lung 
disease,myelopathies,and peripheral neuropathies. Use of
medications, such as tricyclic antidepressants and lithium 
carbonate, and withdrawal from benzodiazepines and 
anticonvulsants may all induce these disorders. Other
movement disorders that should be differentiated from
PLMS include the hypnic myoclonus, nocturnal leg 
cramps,and jerks associated with long-term use of l-dopa.48

Treatment and Management

PLMS is treated by medications aimed at reducing or
eliminating the leg jerks or the arousals. Dopaminergic
agents such as carbidopa/levodopa, pergolide,49 and a
newer drug, pramipexol, are the treatment of choice for
PLMS, as they decrease or eliminate both the leg jerks
and the arousals. These medications are also successful
for the treatment of RLS.49 In one study, carbidopa/
levodopa was superior to propoxyphene in decreasing
the number of leg kicks and the number of arousals per
hour of sleep.50 However, carbidopa/levodopa and, to a
lesser extent, pergolide may shift the leg movements from
the nighttime to the daytime.49

Benzodiazepines, such as clonazepam and temazepam,
are sometimes used to treat PLMS. These drugs do 
not eliminate the limb movements but do decrease the
arousals, so that the patient sleeps more continuously
throughout the night.51 Triazolam has been shown to 
be effective in older patients,52 although because of age-
related changes in pharmacokinetics and the need to



avoid daytime sedation, it is recommended that low doses
of triazolam be prescribed in this population.53 Further-
more, caution should be used in prescribing a seda-
tive hypnotic to elderly patients who might have SDB,
because sedatives exacerbate the severity of the respira-
tory events. Some of the longer-acting medications, par-
ticularly clonazepam, may not be eliminated by morning,
particularly in older adults, causing daytime sedation.
Opiates such as propoxyphene or Tylenol with codeine
are effective in decreasing the leg kicks; however, the
arousals may continue to occur.54

REM Sleep Behavior Disorder

Definition and Prevalence

REM sleep behavior disorder (RBD) is a disorder in
which the muscle atonia typical of the REM state is
absent, causing motor disinhibition presenting as vigor-
ous movements that may be violent or aggressive toward
the patient or the bed partner. Vivid dreams are often
remembered on awakening and are consistent with the
observed behavior. Most often the patients report not
being the aggressors in the dream, but being the defend-
ers of themselves or their family members. The harmful
behavior is uncharacteristic of the waking individual.

RBD is considered a neuropathologic disorder, al-
though most often it is idiopathic. It has been associated
with neurodegenerative impairments such as dementia,
parkinsonism, Guillain–Barre syndrome, olivo-ponto-
cerebellar degeneration, and subarachnoid hemorrhage.55

Some patients exhibit other sleep disorders, including
narcolepsy and PLMS. It is also associated with psychi-
atric disorders such as depression and drug and alcohol
abuse and withdrawal.

The prevalence of REM behavior disorder (RBD) in
the population has not been estimated; however, those
diagnosed with the disorder are predominantly older
men.56

Consequences

The majority of the patients report injuries to themselves
and to their spouses, including ecchymoses, lacerations,
and fractures.56

Clinical Presentation

Episodes usually begin during the second half of the night
when REM is most abundant, but usually no earlier than
60 to 90 min after sleep onset, which is when the first
REM period is expected to occur.

RBD may become more frequent over time. Patients
may experience an episode once every 2 to 3 weeks, or as

many as four episodes a night for several nights in a row.
Some experience a nightly episode. There have been no
reports of spontaneous remission.

One-fourth of the patients report a prodrome in their
history,which involved behavioral disinhibition of dreams,
or other parasomnias, including sleeptalking, yelling, and
limb jerks. Sleep recordings show elevated percentages of
REM sleep, as well as a shortened REM latency.

Diagnosis and Differential Diagnosis

A detailed history of the sleep disorder, from both the
patient and the bed partner, should include the timing
and frequency of the episodes and the type of the be-
havioral disturbance. Mahowald and Schenck57 have sug-
gested minimal criteria for diagnosing RBD, including a
history or videotape recording of abnormal sleep behav-
ior, with an EMG recording showing elevated muscle
tone and/or phasic limb twitching.

Differential diagnoses include night terrors and sleep-
walking, which are also disruptive behavioral enactments
during sleep; however, unlike RBD, these are parasom-
nias that occur during non-REM sleep, often in the early
part of the night.

Another differential diagnosis is parkinsonism, as 30%
of patients with this disease who are treated with l-dopa
may exhibit similar sleep disturbance.58 In a longitudinal
follow-up study of 29 male patients initially diagnosed
with idiopathic RBD, 38% were subsequently diagnosed
with a parkinsonian disorder.59 Compared with the idio-
pathic RBD group, those who developed parkinsonism
had significantly elevated PLMS in non-REM sleep, as
well as elevated REM sleep percentage. The authors
implicate the pathology of the pedunculopontine nucleus
in these combined disorders.

Treatment and Management

Clonazepam is remarkably efficient in the treatment of
both the vivid dreams and the disruptive behaviors in
RBD. It can be taken at low doses for extended periods
of time with minimal side effects.56 Alprazolam may be
used when clonazepam is not well tolerated.58 However,
benzodiazepines may be contraindicated in cases of SDB
or excessive daytime sleepiness. Other treatment options
include tricyclic antidepressants such as desipramine55,60

and carbamazepine.61

Insomnia

Definition and Prevalence

Unlike SDB, PLMS, or RBD, insomnia is not considered
a sleep disorder in itself, but rather a complaint of insuf-
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ficient and nonrestorative sleep. There are several possi-
ble causes for the insomnia complaint, including medical,
psychiatric, drug and medication use, changes in circadian
rhythms, and psychophysiologic issues.

Insomnia may be short or transient, lasting only a few
days to a few weeks. Most often, transient insomnia may
be related to a specific event, such as taking an exam,
moving to a new house, starting a new job, divorce, or loss
of a loved one. The anxiety associated with the stress-
ful event may interfere with sleep and, if not resolved
effectively, poor sleep habits may turn into long-term 
psychophysiologic insomnia.

The prevalence of insomnia increases with age.62 In a
survey of more than 9000 elderly adults 65 years and
older, 28% complained of difficulty initiating sleep, and
42% reported difficulty in both initiating and maintain-
ing sleep.2 In a study done in the general practice, more
than 50% of elderly patients reported insomnia, with
80% of those reporting that the insomnia was a chronic
condition.63 Insomnia was associated with poor sleep
hygiene and with depression. Women complained of in-
somnia more than men.64,65 The annual incidence rate of
insomnia in the elderly was found to be 5% and was asso-
ciated with depressed mood, respiratory symptoms, poor
perceived health, physical disabilities, widowhood, and
use of sedatives.66 Remission was estimated as 15% annu-
ally and was associated with improved self-perceived
health, no new medical conditions such as heart disease
and stroke, and improved physical functioning.66 African-
American women were found to have a higher incidence
of insomnia than either African-American men or 
Caucasian men and women.67

Clinical Presentation

Insomnia may present as a difficulty in falling asleep,
which is referred to as sleep onset insomnia, or as a 
difficulty in maintaining sleep throughout the night,
which is called sleep maintenance insomnia. In sleep
onset insomnia, the patient may lie in bed without 
falling asleep from 30 min to a few hours. With sleep
maintenance insomnia, falling asleep is achieved easily,
but the patient awakens one to several times during 
the night and has difficulty falling back to sleep. Some
patients have both sleep onset and sleep mainte-
nance insomnia. In the elderly, waking up too early in 
the morning and having difficulty getting back to sleep 
is particularly prevalent, often secondary to advanced
sleep phase syndrome (ASPS). ASPS is a common 
circadian rhythm sleep disorder in the elderly, in which
the timing of the sleep period is advanced to an earlier
hour and wake-up time is correspondingly advanced as
well.

Risk Factors

Long-term or chronic insomnia may be caused by chron-
ic medical conditions, such as cerebrovascular disease,
arthritis, chronic obstructive pulmonary disease, and neu-
rologic disorders.68 The pain and discomfort associated
with these disorders may interfere with sleep. Psychiat-
ric disorders are strongly related to the insomnia com-
plaint.69 Depression is one of the most common causes of
insomnia, and depressive symptoms are very common in
the elderly population70 (see Chapter 79). Alerting or
stimulating medications may cause insomnia, such as
CNS stimulants, decongestants, beta-blockers, calcium
channel blockers, corticosteroids, bronchodilators, and
stimulating antidepressants.31 Substances such as alcohol,
caffeine, and nicotine can all cause insomnia. Sedating
medications may cause daytime drowsiness, which may
lead to daytime napping, which subsequently may also
lead to insomnia at night. Circadian rhythm changes with
age may also present as an insomnia complaint.

Diagnosis and Differential Diagnosis

Unlike the specific sleep disorders already discussed, a
sleep recording in the sleep clinic is usually not warranted
for complaints of insomnia because insomnia may not
occur every night and often patients experience insomnia
in their own bed but not in new environments.

As multiple factors may contribute to the insomnia
complaint, a comprehensive history should be taken with
the patient and, when possible, with the bed partner.
This information should include medical and psychiatric
history and current medication use, including dosage 
and time of administration. Possible sleep disorders may
present as insomnia, including PLMS and SDB. Identifi-
cation of the underlying problem causing the insomnia is
the key to successful treatment.

A history should also include sleep-related habits such
as napping, sleep–wake patterns on weekends versus
weekdays, exercise regimens, timing and duration of
bright light exposure, and caffeine or alcohol intake.
Much of the sleep patterns and habits information can
easily be obtained by asking the patient to fill out a sleep
log for 1 or 2 weeks. An example of a typical sleep log
can be seen in Table 70.1.

Some sleep clinics also use a wrist activity monitor,
called an actigraph, which reliably distinguishes sleep
from waking based on level of activity,71,72 to diagnose
insomnia. Patients wear this watchlike device and fill out
a sleep log for about a week. Contrasting the objective
actigraphic-based information with the subjective reports
may reveal some misperceptions of the patient regarding
their sleep. For example, insomnia patients may overes-
timate their sleep latency, that is, the amount of time that



it takes them to fall asleep73,74 and underestimate their
sleep efficiency.74

Abnormal sleep–wake patterns may indicate a circa-
dian rhythm sleep disorder. These disorders occur when
the physiologic propensity for sleep is misaligned with
the environmental light–dark cycle. Thus, although sleep
may not be disrupted, its timing is inappropriate with
respect to the normal environment. Elderly patients
often complain of early morning awakenings, which may
be caused by advanced sleep phase, that is, they are tired
early in the day and they wake up early in the morning,
due to an advancement of their sleep–wake cycle. Duffy
et al.6 have suggested that older individuals have a
narrow window of time in which sleep is efficiently main-
tained, and this window is at an advanced clock time 
relative to younger adults. It is important to stress that
although advanced sleep phase may present as insomnia,
there is no sleep disruption associated with it, and only
the timing of sleep is inappropriate or inconvenient. The
differential diagnosis is important in terms of modes of
treatment.

Treatment and Management

As many factors may contribute to the insomnia com-
plaint, identifying and treating the underlying cause is the
key for a successful outcome. If insomnia is caused by a
painful medical problem, successful treatment of the
medical disorder will improve the insomnia as well. If
depression is causing the insomnia, treatment of the
depression will help resolve the insomnia.

Changing the timing of medication administration may
be important for resolving the insomnia. Ideally, stimu-
lating medications should be taken early in the day, while
sedating medications should be taken near bedtime.

Some behavioral modification techniques have proven
successful for the alleviation of psychophysiologic or
primary insomnia. In a recent review by Morin et al.,75

70% to 80% of patients with primary chronic insomnia
benefited from nonpharmacologic treatments.

Sleep hygiene76 is a set of guidelines aimed at main-
taining healthy sleep habits. Commonsense rules include
avoiding or limiting naps, particularly late in the day, as
daytime napping may interfere with nighttime sleep;
avoiding substances that interfere with sleep, such 
as alcohol, caffeine, and nicotine; maintaining a stable
sleep–wake pattern throughout the week; and exercising
regularly, but not late in the day (physical or mental stim-
ulation at night may interfere with sleep). For a summary
of sleep hygiene rules for the elderly, see Table 70.2.77

Stimulus control therapy78 is another behavioral tech-
nique designed to remove all negative associations from
the bedroom environment. The patient is instructed to go
to bed only when sleepy. If unable to fall asleep in 15 to
20min, the patient must leave the bedroom and engage
in a relaxing activity, such as reading a magazine or
writing a letter. Only when patients feel sleepy again 
can they return to bed. This procedure should be re-
peated as needed, until sleep is achieved in less than 15
min. For a summary of stimulus control therapy, see Table
70.3. Stimulus control therapy is appropriate for patients
who feel stress, tension, or anxiety that are conditioned
to the bedroom or the bed. They are caught in a vicious
cycle, in which negative thoughts and feelings disrupt
their ability to fall asleep, leading to more intensified
adverse thoughts and feelings associated with the bed-
room. Learning to associate the bedroom with relaxing
feelings of sleepiness breaks the cycle and allows the
patient to regain control over their sleep.

Sleep restriction therapy79 is based on reducing time in
bed to improve sleep efficiency. Many insomniacs try to
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Table 70.1. Sleep diary.

Day: __ Date: __ Patient ID:
Complete before bedtime:
1. Time actigraph removed for bathing: __ : __ am/pm

Time put back on: __ : __ am/pm
2. How many naps did you take today?

Times: From: __ : __ am/pm To: __ : __ am/pm
From: __ : __ am/pm To: __ : __ am/pm

3. How many cups of coffee or other beverages with caffeine did you
drink?
Times: __ : __ am/pm

__ : __ am/pm
4. How many alcoholic beverages did you drink?

Time: __ : __ am/pm
__ : __ am/pm

Complete in the morning:
1. What time did you go to bed? __ : __ am/pm
2. What time did you turn out the lights and go to sleep? 

__ : __ am/pm
3. How long did it take you to fall asleep? __ hours and __ minutes
4. How many awakenings did you have during the night?
5. What time did you wake up in the morning? __ : __ am/pm
6. What time did you get out of bed? __ : __ am/pm
7. Did you feel refreshed when you got up? yes/no

Table 70.2. Rules of sleep hygiene in the elderly.

1. Maintain a regular sleep/wake schedule.
2. Take no more than one nap per day.
3. Limit nap time to less than 60 min early in the day.
4. Exercise regularly.
5. Spend time in bright outdoor light.
6. Avoid caffeine, especially after lunch.
7. Avoid alcohol and nicotine.
8. Check the effects of medications on sleep.
9. Limit liquid intake in the evening.

Source: From Martin J, Shochat T, Ancoli-Israel S. Assessment and
treatment of sleep disturbances in older adults. Clin Psychol Rev.
2000;20:783–805, with permission.
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get more sleep by going to bed early and spending more
time in bed, when in fact this only worsens the problem.
Thus, patients are instructed to stay in bed only for the
amount of time that they actually sleep, plus 15 min.
Actual sleep time is assessed by a subjective sleep log or
an actigraph.80,81 When sleep efficiency reaches 85% or
above, time in bed may be increased by 15 min. The pro-
cedure is repeated until the desired amount of time in
bed is reached.

Sleep restriction therapy was found to be superior to
relaxation techniques80 and comparable to sleep hygiene
therapy81 for the treatment of insomnia in community-
residing elderly after a 3-month follow-up.

Bright light therapy is an effective treatment for circa-
dian rhythm sleep disorders. The light–dark cycle is the
most important synchronizer of our internal biologic
clock, and changes in the timing of bright light exposure
effectively shift altered circadian rhythms to a more
appropriate phase.

In the elderly, who most commonly have advanced
sleep phase syndrome, exposure to bright light in the
evening hours on a daily basis delays the sleep episode
to a later phase, so that they no longer experience the
early morning awakenings that often present as an
insomnia complaint. Avoidance of bright light in the early
morning hours is also important, as light exposure early
in the day causes an advancement of the sleep episode.

There is growing evidence that institutionalized elderly
patients receive disturbingly low levels of illumination
during the day, and this has been associated with poor
sleep at night.82–84

Pharmacologic Treatment

The use of sedative-hypnotics in the elderly population
must be approached with caution. Because of changes in
metabolic and elimination rates, the lowest effective dose
must be used.The specific type of sleep disturbance should

be determined to establish the appropriate type of seda-
tive; that is, a short-acting, fast-absorbing hypnotic would
be appropriate for sleep-onset insomnia (e.g., zolpidem or
zaleplon), whereas a medium-acting hypnotic should be
used for sleep maintenance insomnia (e.g., temazepam).
Long-acting hypnotics are usually contraindicated, as 
they are bound to create excessive daytime sleepiness 
and diminished performance the following day, and may
increase the risk of car accidents.85 Ultra-short-acting hyp-
notics, such as zaleplon, may be used both at the beginning
of the night and again, if needed, in the middle of the night,
without residual sedation in the morning.86,87

Pharmacologic treatment should be used in combina-
tion with behavioral therapy. In a small trial, Morin et al.88

compared the effectiveness of behavioral, pharmacologic,
and combined behavioral and pharmacologic treatment
for insomnia in the elderly. All three modes of treatment
were effective compared to placebo in the short term,
and the combined approach was slightly better than 
the behavioral or pharmacologic approaches alone.
However, long-term follow-up revealed that those who
received pharmacologic treatment alone showed a 
worsening of their sleep, whereas those who received
behavioral treatment alone maintained their gains from
posttreatment. For the combined approach group, follow-
up results were more variable, that is, some patients main-
tained their gains in the long run while some did not.

The use of melatonin for the alleviation of insomnia in
the elderly has received much attention both in the sci-
entific community and in the general media. Melatonin is
a natural hormone that is secreted during the nighttime
and is associated with sleep promotion and circadian
rhythm regulation. The amount of melatonin secreted at
night has been found to drop in the elderly, and this has
been associated with the decline in sleep quality in older
adults.89 Melatonin replacement in elderly insomniacs has
been found to improve sleep efficiency.90 In a recent
study, insomnia patients were able to discontinue benzo-
diazepine treatment and maintain good sleep quality with
melatonin substitution.91

However, melatonin may be effective only in those
insomnia patients whose melatonin levels are particularly
low or depleted. Furthermore, caution should be used, as
there is still much debate regarding the correct dosage
and timing of administration. Finally, melatonin is cur-
rently sold as a food supplement and lacks proper quality
control.

Sleep Disorders in Dementia

Definition and Prevalence

Dementia is highly associated with sleep disruption.
Sleep–wake patterns in dementia are often polyphasic,

Table 70.3. Instructions for stimulus control therapy.

1. Patient goes to bed only when sleepy.
2. If not asleep within about 20min, patient gets out of bed and

engages in relaxing activity.
3. Patient returns to bed only when sleepy.
4. If patient again does not fall asleep within 20min, repeat as

necessary.
5. Wake-up time remains the same every day (regardless of number

of hours asleep).
6. Daytime naps must be avoided.
7. Bed is used only for sleeping (not for reading, paying bills, or

watching television).

Source: From Bootzin RR, Nicassio PM. Behavioral treatments 
for insomnia. In: Hersen M, Eisler RM, Miller PM, eds. Progress in
Behavior Modification, vol 6. New York: Academic Press; 1978:1–45,78

with permission.



with frequent nighttime awakenings and redistribution 
of sleep episodes throughout the day.92 Ancoli-Israel and
colleagues have reported that many institutionalized
demented patients were neither awake nor asleep for a
full hour in the day or night,93 and that while the mildly
to moderately demented patients had extremely frag-
mented sleep at night, the severely demented patients
were extremely sleepy during the day and night.94

Clinical Presentation

Sleep structure is also altered in demented patients 
compared to healthy elderly individuals, with significantly
lower amounts of stages 3 and 4 and REM sleep and 
significantly more awakenings, as well as more time 
spent awake during the night.92 Increased stage 1 sleep
and decreased sleep efficiency have also been reported.95

REM latency has been found to increase in dementia
patients, possibly due to the general reduction in the
amount of REM found in these patients.96

The neuronal degeneration seen in Alzheimer’s disease
is most likely the cause of these sleep changes. Neuronal
structures that are damaged in this population and are
implicated in sleep regulation include the basal forebrain
and the reticular formation of the brainstem.96 As sleep
changes are already evident in the early, mild stages of
dementia, they may serve as markers of early dementia
in clinical assessment.

Nocturnal awakenings, often accompanied by agita-
tion, confusion, and wandering, are typical in demented
patients. These events are often referred to as “sun-
downing” behaviors, and as they typically occur at the
same time of day, it has been suggested that they are
related to a circadian rhythm disorder.97

Support for this hypothesis has come from studies
using bright light treatment for circadian rhythm disor-
ders. Satlin et al.98 used bright light therapy in the eve-
ning to improve sleep and behavioral disturbances in
Alzheimer’s disease patients. Mishima et al. found similar
results using morning bright light therapy.99 Lovell et al.100

reported that bright light therapy in the morning hours
decreased agitated behaviors in the late afternoon in a
group of institutionalized demented patients.

In a recent study, Martin et al.101 challenged the idea of
sundowning by showing that peak levels of agitation
occur during various times of the day, but more often 
in the afternoon, rather than in the evening or night.
However, they did find associations between circadian
rhythms of activity, agitation, and light exposure, indicat-
ing that sleep disruption in demented individuals may be
amenable to treatment using bright light exposure.

Risk Factors

Ancoli-Israel et al.26 have reported a strong relationship
between demented patients and sleep apnea, with the

most severe apnea in the most severely demented group
of patients. This positive association has been confirmed
by several research studies, as summarized by Ancoli-
Israel and Coy.102 In a review of the literature, the prev-
alence of SDB in demented patients ranged between
33% and 70%.103 In a recent study of institutionalized
Alzheimer’s disease patients, the prevalence of SDB was
80% with RDI of 10 or more and 48% with an RDI of
20 or more.104

Cognitive impairment is a common symptom in both
dementia and SDB patients. In SDB, cognitive impair-
ment is associated with the nocturnal hypoxemia, as well
as the sleep fragmentation.27,28 In an epidemiologic study,
Dealberto et al. (24) found a strong relationship between
symptoms of SDB and cognitive impairment. Bliwise 
has suggested that SDB may contribute to cognitive
decline in demented elderly, together with cerebrovascu-
lar disease and hypertension.5,105 Furthermore, he sug-
gests that treatment of SDB may reverse the cognitive
decline in demented patients or at least slow the demen-
tia process. In a pilot study, Shochat et al.106 examined the
possibility of treating demented patients with SDB using
CPAP. They concluded that CPAP may be tolerated 
and may partially reverse cognitive decline (e.g., global
mental functioning and memory) in some mildly
demented patients.

In summary, severe sleep disturbance is commonly
found in the demented elderly population, which may be
the result of neurodegenerative processes in areas in the
brain that regulate sleep/wake and possibly circadian
rhythm mechanisms.The high presence of SDB in this pop-
ulation may indicate that neuronal damage is also con-
tributing to the respiratory difficulties during sleep, and
these respiratory disturbances may be contributing to the
cognitive impairment associated with the dementia.
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greater than 75 years.3 Donahue et al. confirmed this rela-
tionship in Boston where they reported an incidence of
1.9, 2.3, 3.1, 5.7, and 11.8 per 1000 person-years for the
age groups 25 to 34, 35 to 44, 45 to 54, 55 to 64, and 65 to
75+ years, respectively.5

Cellular Immunity

The other strong risk factor for zoster is cellular immune
dysfunction. In vitro lymphoproliferative responsiveness
to VZV antigens is significantly diminished in immuno-
suppressed patients and in the elderly. In vivo, zoster is
more frequent and severe in patients with hematologic
malignancies, organ transplants, HIV infection, immuno-
mediated diseases, and immunosuppressive therapies.6–10

Patients with solid tumors are at lesser risk for zoster, but
in one large series treated patients of any age with lung,
breast, or gynecologic cancers were more likely to have
zoster than those with other solid tumors.6 Conversely,
zoster is not a risk factor for cancer, so the presence 
of zoster in an elderly patient should not trigger a diag-
nostic search for a presumed underlying malignancy.10

Other Factors

Other potentially important but less well-established risk
factors include physical trauma, radiation therapy, psy-
chologic stress, and white race. In a case-control study of
stressful life events and zoster in the elderly, cases expe-
rienced negative life events significantly more often than
controls at 2 months before zoster onset [odds ratio 
(OR) 2.64, 95% confidence interval (CI) 1.13, 6.27] and
3 months before onset (OR 2.64, 95% CI 1.20, 6.04).11 In
the Duke Established Populations for the Epidemiologi-
cal Studies of the Elderly (EPESE), stressful life events
increased the risk of zoster but the result was borderline
for statistical significance [adjusted relative risk (RR) =
1.38, 95% CI 0.96–1.97, p = 0.078], and methodologic 
limitations precluded definitive conclusions about these
results.12 Regarding race, in the Duke EPESE, blacks

Herpes zoster is a neurocutaneous disease caused by the
reactivation of varicella-zoster virus (VZV) from a clini-
cally latent state in dorsal sensory or cranial ganglia.
VZV reactivation preferentially affects elderly persons
and usually results in dermatomal pain and a vesicular
skin eruption. Zoster has been recognized since ancient
times, but only recently have large numbers of persons
experienced the disease, owing to population aging 
and increasing numbers of immunosuppressed hosts.
Although a scourge for the patient, zoster is a remark-
able phenomenon for clinical observers. Dr. Hope-
Simpson said it best when lecturing the Royal College 
of Physicians in England: “Herpes zoster is fascinat-
ing because it arrives unpredictably, is readily diag-
nosed—a rare pleasure for most of us—and difficult to
explain.”1

Epidemiology

Risk Factors

Aging

The cardinal epidemiologic feature of herpes zoster is its
striking relationship to aging. Primary VZV infection
usually occurs during childhood and adolescence in tem-
perate zones (childhood to young adulthood in tropical
zones), and VZV establishes a latent infection in more
than 95% of the adult population (Fig. 71.1).2 How-
ever, the likelihood of symptomatic VZV reactivation
increases sharply with aging.1–5 For example, Hope-
Simpson’s study of zoster cases in England showed an
incidence of 0.74 per 1000 per year in children under 10
years old, 2.5 per 1000 per year in adults aged 20 to 50
years, and 7.5 per 1000 per year in those older than 
60 years old.1 Ragozzino et al. found a similar dramatic
increase with aging in Minnesota, where the incidence of
zoster was less than 1 per 1000 per year under 44 years
old but peaked at 4 to 4.5 per 1000 per year at ages
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were four times less likely than whites to develop zoster
over their lifetimes, after adjusting for age, cancer, sex,
and education (adjusted OR 0.25, 95% CI 0.18–0.35).13 In
a follow-up prospective study of the incidence of zoster
in blacks and whites in the Duke EPESE, blacks were 
significantly less likely than whites to develop zoster
(adjusted risk ratio 0.35, 95% CI 0.24–0.51).12 Gender,
education, residence, season, and exposure to zoster or to
chickenpox do not predict zoster.1,3,13,14

Incidence

The incidence of herpes zoster in Western populations of
all ages is estimated to be between 1.3 and 3.4 per 1000
person-years.1,3,5,15 Estimates of the incidence of zoster in
the elderly vary from 3.9 to 11.8 cases per 1000 person-
years.1,3,5,13,15 The incidence of zoster in populations
limited to immunosuppressed patients is substantially
higher. For example, the incidence of zoster in HIV-
infected individuals ranges from 29 to 51 per 1000 person-
years.8,16,17 Investigators have used these data to calculate
an overall lifetime incidence of zoster of 10% to 20% and
to estimate the total number of cases in the United States
each year to be at least 600,000.18 Elderly patients usually
experience zoster only once, but second attacks occur in
1% to 5% of zoster victims. With population aging, the
total number of zoster cases worldwide will increase sig-
nificantly in the future.

Transmission

The potential infectivity of the elderly zoster patient is 
an important component of the disease. Viable, cell-free,

infectious VZV is present in vesicular lesions. Although
less infectious than varicella patients, an elderly zoster
patient can transmit varicella to an uninfected suscepti-
ble host. There is no evidence that the elderly zoster
patient transmits varicella or herpes zoster to latently
infected individuals.14 Regarding infection control, sus-
ceptible, seronegative persons should avoid contact with
the zoster patient until the rash has crusted over. To
protect susceptible staff and patients, the Centers for
Disease Control recommends a private room and stan-
dard precautions for immunocompetent hospital patients
with localized zoster. For immunocompromised patients
in hospital with localized zoster or any patient with dis-
seminated zoster, the recommendations are a private
room with special ventilation and airborne and contact
precautions. The risk of VZV transmission is thought to
be higher in these patients.19 Similar measures are advo-
cated for zoster patients in long-term care facilities but
modified for the special problems and limited resources
of these facilities.20 For example, private rooms may be
available only for the patient with disseminated zoster.
These precautions no longer apply when the rash has
crusted over because VZV is very difficult to recover and
the patient is no longer contagious.

Pathogenesis

Varicella-Zoster Virus

The causative agent is a double-stranded DNA virus of
the herpesvirus family. The VZV genome contains ap-
proximately 125,000 nucleotide base pairs and encodes
about 70 gene products.21,22 These products include gly-
coproteins located in the viral envelope that bind to host
cell receptors, initiate cellular infection, and stimulate the
host immune response. Other protein products include
the enzymes thymidine kinase and viral DNA poly-
merase. Viral thymidine kinase catalyzes the transforma-
tion of nucleoside analogues such as acyclovir to the
triphosphate form that inhibits VZV DNA polymerase
and viral replication.

Primary and Latent Infection

VZV causes primary infection when it invades the respi-
ratory tract of a VZV-naive individual. From the respira-
tory tract, VZV disseminates in the blood and infects the
skin, causing the rash of chickenpox. During this time,
VZV also infects dorsal sensory and cranial nerve ganglia
where it establishes a latent, lifelong infection. The per-
sistence of VZV in asymptomatic adults has been con-
firmed by the detection of VZV DNA and RNA in spinal
and trigeminal ganglia by in situ hybridization and by
amplification of VZV DNA using the polymerase chain

Figure 71.1. Age-related activity of varicella-zoster virus in a
population in a temperate region. (Reprinted by permission of
the New England Journal of Medicine 1983;309:1366.2)



reaction (PCR).23,24 The virus is present in both neurons
and satellite cells during latency.22 VZV appears to evade
the immune system during latency by limiting expression
of viral proteins and downregulating the expression of
MCH class I antigens.

Reactivation

The molecular mechanisms responsible for VZV reacti-
vation are poorly understood. Available evidence sug-
gests that VZV sporadically replicates throughout life but
the host immune response prevents clinical manifesta-
tions. As host immunity wanes, the likelihood of reacti-
vated VZV causing zoster increases.25 As with other
herpesviruses, cell-mediated immunity is much more
important than humoral immunity in defending VZV
reactivation. For example, patients with agammaglobu-
linemia do not have an increased risk for zoster whereas
diseases and therapies that affect T cells (hematologic
malignancies, AIDS, cancer chemotherapy) markedly
increase the incidence and severity of zoster.

Age-related decline in the number and function of T-
cell responders to VZV plays a role in the development
of zoster in old age. Studying lymphocytes from young (n
= 14) and old (n = 15) subjects, Miller first demonstrated
that the proliferative response of these cells to VZV
antigen in vitro was significantly less in the elderly.26

Berger et al. confirmed age-related differences in VZV
antigen-dependent lymphocyte proliferation by demon-
strating a low or absent stimulation index in lymphocytes
from 33 of 100 (33%) healthy elderly and 0 of 43 (0%)
persons aged 20 to 40 years.27 Burke et al. studied lym-
phocyte proliferation and skin test reactivity to VZV
antigen in 157 healthy, latently infected subjects of all
ages.28 Mean stimulation indices declined steadily by
decade from a peak mean of 6.28 in 1- to 10-year-olds 
(n = 24) to 2.10 in 60- to 70-year-olds (n = 12), 1.56 in 70-
to 80-year-olds (n = 12), and 1.39 in 90- to 100-year-olds
(n = 13). In addition, the percent of positive skin test
responses to VZV progressively decreased with aging,
starting at 89% in 30- to 40-year-olds to 18% in 60- to 
70-year-olds, 8% in 70- to 80-year-olds, and 0% in 80- to
100-year-olds. Finally, Hayward et al. used lymphopro-
liferative responses to VZV antigens to estimate the 
frequency of VZV-responsive lymphocytes in blood from
healthy old (n = 6) and young (n = 6) subjects.29 Mean
responder cell frequency was 1 :14,300 ± 2000 (one 
VZV-responsive lymphocyte per 14,300 lymphocytes) in
young volunteers and 1 :78,000 ± 6600 in elderly subjects
(p = 0.002). Further studies by Hayward et al. have 
confirmed these findings in larger numbers of subjects.30

Although these studies were limited by cross-sectional
design and small sample size, they demonstrated con-
sistent results using similar methodologies. Whether 
the age-related decline in tests of in vitro VZV cellular

immunity and the age-related increase in herpes zoster
are coincidence or cause and effect is unknown.

Clinical Features

Acute Herpes Zoster

Prodrome

As VZV spreads in the dorsal ganglion and afferent
nerve, the patient usually experiences a prodrome of
pain, discomfort, or paresthesias in the affected der-
matome. This distressing prelude bewilders patients, care-
givers, and physicians because the cause is not readily
apparent and it masquerades as many other conditions 
in the elderly, such as biliary colic, appendicitis, kidney
stones, pleuritis, myocardial infarction, acute muscu-
loskeletal pain, trigeminal neuralgia, and migraine
headaches. One potentially useful clue to the diagnosis is
tender or hyperesthetic skin in the affected dermatome
during this prodrome. The experienced clinician should
keep herpes zoster in the differential diagnosis of any
acute, unilateral, localized pain syndrome in the elderly,
particularly if unexplained after the history and 
examination.

Rash

After a few days of the prodrome, the rash erupts and the
diagnosis of zoster becomes apparent (see Fig. 59.4). The
rash begins as an erythematous maculopapular eruption
that is unilateral and dermatomal. Within a day or two,
vesicles form on this erythematous base. The exanthem
may be confluent or scattered about the dermatome and
a few satellite lesions may be found in adjoining der-
matomes. It appears most frequently on the areas of the
trunk innervated by T3 to L3 and on the areas of the face
innervated by the ophthalmic division of the trigeminal
nerve.1,3,31 Typically, the vesicles crust over in 7 to 10 days
(2–3 weeks in immunocompromised individuals) and the
crusts persist for 2 to 3 weeks. The impact of the rash
ranges from an uncomfortable nuisance to serious
problem in the elderly, including dissemination to other
areas of skin, secondary bacterial infection, scarring,
embarrassment and social withdrawal when on the face,
and inaccessibility for proper care when on the back.

Pain

The acute neuritis produces significant pain in most
elderly patients but the pain experience is remarkably
variable, reflecting the variability of many conditions in
geriatrics. A small percentage (~10%) of elderly zoster
patients undergo little or no pain.32 For those with pain
or discomfort, the severity ranges from mild to severe; the

71. Herpes Zoster 1045



1046 K. Schmader

quality includes terms like burning, deep aching, tin-
gling, itching, and stabbing; and the temporal aspects vary
from constant to intermittent. The acute zoster pain 
experience can have a tremendous effect on the 
patient’s quality of life and functional status by interfer-
ing with personal care, mobility, sleep, energy, mood, and
socialization.

Atypical Presentations

Zoster is no different from other conditions in geriatrics
in its ability to present atypically. The rash may be 
small and inconspicuous or it may be disseminated 
over several dermatomes. In AIDS patients, chronic,
indolent VZV replication can generate a hyperkeratotic,
verrucous rash.33 In other clinical scenarios, the rash may
not be present as a diagnostic guide. For example, inves-
tigators have described prodromal pain for a month or
more before the appearance of the rash, so-called pre-
herpetic neuralgia.34 Typical unilateral, dermatomal, neu-
ralgic pain due to zoster can occur without a rash, an
event entitled zoster sine herpete.35 Besides dermatomal
pain, acute facial palsy, hearing loss, vertigo, and/or dys-
geusia (cranial polyneuritis); blurred vision and a pain-
ful eye (acute retinal necrosis); fever, delirium, and
meningismus (meningoencephalitis); back pain, leg para-
paresis and ascending paresthesias (myelitis); and hepa-
titis may be the first manifestations of zoster without a
rash.36–39

Postherpetic Neuralgia

Postherpetic neuralgia (PHN) is the most debilitating and
feared feature of zoster in the elderly. A common defini-
tion of PHN is pain 1 month after the onset of the rash,
although alternative definitions include pain after the
rash has healed or pain 3 months after rash onset.40,41 Like
zoster, the overriding epidemiologic feature of PHN is its
striking relationship to aging. For example, deMoragas
and Kirkland reported pain greater than 1 month in 10%
of zoster patients less than 40 years old, 42.3% of those
40- to 59 years old, and 68% of those greater than 60
years old.32 Other risk factors include greater severity of
the acute pain, greater rash severity, the degree of sensory
impairment in the affected dermatome, and a painful pro-
drome.42–44 In the placebo group of a large acyclovir trial
in zoster patients over 60 years old, 61% of patients had
pain 1 month after rash onset.45

PHN victims describe their suffering with words like
burning, throbbing, stabbing, shooting, sharp, aching,
gnawing, tiring, and tender.46 These descriptors and clin-
ical studies have revealed that PHN pain is spontaneous
and/or stimulus evoked.47 The spontaneous pain usually
involves constant pain and/or brief, intermittent shock-
like pain. Patients may also note distracting tingling or

itching. Stimulus-evoked pain consists of allodynia or
hyperpathia. Allodynia is pain elicited by an innocuous
stimulus, but that definition does not convey how terrible
this can be for the elderly patient. The touch of bedsheets
or clothing may be so unbearable that patients remain
partially naked, effectively trapped in their home. Hyper-
pathia is an exaggerated pain after a mildly painful 
stimulus. For example, a minor bump of the affected 
dermatome against an object can send the patient to bed
with severe pain that lasts for hours. Cutaneous scarring
and disordered sensation is not uncommon in the
affected dermatome. Careful sensory testing often
reveals a discrete area of tenderness in the affected der-
matome but absent or diminished thermal, touch, vibra-
tion, or pinprick sensation.48 These findings are curious
because PHN is a “positive” neurologic phenomenon
(pain) but the exam shows “negative” findings (decreased
or absent sensation).

PHN profoundly affects the elderly patient’s quality of
life and functional status. Patients can suffer from a
variety of constitutional symptoms including chronic
fatigue, anorexia, weight loss, and insomnia. PHN is 
a well-known cause of depression in the elderly. The
social activities of many patients and their spouses 
are often curtailed by the illness, and the patient’s social
role may change from a vital member of the community
to an inactive individual in a household. Furthermore,
PHN can interfere with dressing, bathing, grooming,
eating, and mobility. For example, the patient with 
allodynic skin may be forced to avoid bathing or cloth-
ing around the affected area. Instrumental ADLs com-
monly affected include traveling, shopping, cooking, and 
housework.

Other Complications

Ocular

VZV reactivates in the ophthalmic division of the 
trigeminal nerve in 10% to 15% of zoster patients.3,40

The appearance and location of the facial rash do not
necessarily predict the location and extent of eye
involvement. Rash on the tip of the nose, indicating
involvement of the nasociliary branch, appears to in-
crease the likelihood of inflammation of the eye. The
uvea and the cornea are the most common sites of in-
flammation, but any part of the eye is vulnerable.49,50

VZV-induced damage to these structures can result in
glaucoma, optic neuritis, optic atrophy, corneal anesthe-
sia and ulceration, cataract, eyelid scarring and retraction,
compromised vision, and blindness.51 In one study of the
natural history of ophthalmic zoster in untreated patients,
50% of patients developed ocular complications and 28%
had active ocular disease 6 months or more after rash
onset.49



VZV can also cause acute retinal necrosis, which is
characterized by destructive retinal inflammation and
affects adults of any age.51–53 Patients do not exhibit facial
rash; instead, they present with blurred vision and a
painful eye. The fundus shows peripheral yellow-white
patches indicative of retinal inflammation. These changes
are not specific for VZV but VZV is frequently found in
the lesions. The inflammation usually persists for 4 to 5
weeks and is followed by retinal scarring and detach-
ment. Years later, the unaffected eye can develop the
same pathology.

Neurologic

Considering the focus and spread of VZV within the
peripheral and central nervous system, it is not surprising
that zoster is associated with several neurologic compli-
cations along with PHN.54 Up to 5% of zoster patients
develop focal motor pareses involving muscle groups
innervated by ventral horn neurons in proximity to dorsal
horn neurons of the affected dermatome. The most com-
monly affected muscles are those of the extremities with
zoster of the accompanying dermatome and the face with
zoster of the seventh cranial nerve. Oculomotor weak-
ness (cranial neuritis), unilateral diaphragmatic paralysis
(cervical zoster), bladder and anorectal dysfunction
(sacral zoster), and intercostal muscle weakness (thoracic
zoster) have also been reported. These deficits usually
occur at the time of or within a few weeks after the onset
of the rash. Full or partial recovery of motor function
occurs in 65% to 85% of patients within months of the
onset of weakness, but VZV-induced facial palsy has a
much lower rate of recovery (30%–40%).55,56

Other important neurologic complications include
cranial neuropathy, meningoencephalitis, transverse
myelitis, and cerebral stroke. Zoster-induced cranial
nerve symptoms include facial weakness with involve-
ment of cranial nerve (CN) V or VII; hearing loss, imbal-
ance, hyperacusis, and tinnitus with CN VIII; dysgeusia
and mouth lesions with CN V, mandibular branch, and
CN IX; and pharyngitis and laryngitis with CN IX, X.54,57

The patient may have multiple symptoms because more
than one cranial nerve can be involved in an attack.
Cephalic herpes zoster (Ramsay Hunt syndrome) refers
to VZV-induced facial palsy and otic vesicles, often in
association with CN VIII and/or other cranial nerve
symptoms.54

Clinically overt meningoencephalitis rarely occurs in
the elderly. The clinical manifestations of fever, delirium,
headache, and meningismus may occur days or weeks
before, during, or up to 2 months after the rash.58 Most
patients survive and regain premorbid cognitive func-
tioning. Cerebral stroke or transient ischemic attacks are
a recognized complication of ophthalmic zoster in older
patients.59,60 VZV appears to infect cerebral arteries adja-

cent to the ophthalmic division of the trigeminal nerve
and cause granulomatous angiitis with resultant throm-
bosis. Weeks to months after zoster, patients present with
fixed or transient motor deficits contralateral to the
zoster-affected side. The delayed manifestation may pre-
clude the clinician from making the link between the
stroke and the prior occurrence of ophthalmic zoster.
These patients show segmental narrowing or occlusion of
cerebral arteries next to the affected ophthalmic division
on a cerebral arteriogram.

Visceral

Under conditions of severe immunosuppression, reacti-
vated VZV can cause pneumonitis, hepatitis, esophagitis,
gastritis, cystitis, and arthritis.25 These complications are
unusual in the typical elderly zoster patient.

Diagnosis

Clinical

The clinical diagnosis of herpes zoster in the elderly is
ordinarily unmistakable and sufficient. Burns and contact
dermatitis may infrequently resemble zoster, but the
history and clinical course will lead to the diagnosis. The
principal condition in the differential diagnosis is zosteri-
form herpes simplex. The differentiation is most chal-
lenging in the elderly when the herpes simplex virus
(HSV) reactivates in sacral and trigeminal dermatomes
and produces lesions on the buttocks or face that are
indistinguishable from zoster. HSV commonly produces
a short, mild prodrome; generates smaller, closely
grouped vesicles; recurs many times; affects younger
adults; and very rarely causes postherpetic neuralgia.25

However, the appearance of the rash and the clinical sit-
uation may make it impossible to distinguish the two con-
ditions and lead to misdiagnosis.61,62

Laboratory

Diagnostic testing is useful for differentiating herpes
zoster from herpes simplex, for suspected organ involve-
ment, and for atypical presentations. Available tests can
provide a definitive diagnosis of herpes zoster by detect-
ing (1) VZV antigens using immunofluorescent antibody
(IFA) techniques, (2) VZV replication in culture, (3)
VZV antibody by serology, or (4) VZV DNA by the
polymerase chain reaction (PCR) in the target specimen
(vesicle fluid/scrapings, involved tissue, CSF, or blood)
(Table 71.1). Of these options, IFA is the most expedient
and useful test because it is rapid, specific, and sensitive.63

A rash specimen is easily prepared by scraping or swab-
bing the base of an unroofed vesicle, placing the material
on a slide, and fixing it by air-drying or acetone. The slide
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is stained with an anti-VZV monoclonal antibody that is
tagged with an immunofluorescent label. The microscopic
detection of fluorescence indicates the presence of VZV
antigen and confirms the diagnosis.

Cell culture of infected specimens can isolate VZV. A
positive culture shows the typical cytopathic effects
(CPE) of in vitro herpes virus infection—distinct foci of
enlarged, fused cells that appear multinucleated and
contain intranuclear inclusions. However, VZV culture is
limited by the slow time for a result (usually several days
but as little as 1–2 days with the shell vial technique), the
nonspecific nature of CPE (a positive culture requires
immunologic confirmation), and significant insensitivity
(VZV is very labile).64

Serologic tests can provide a retrospective diagnosis if
acute and convalescent sera are obtainable and show a
fourfold or greater increase in VZV IgG titers. The most
sensitive and specific tests are fluorescent antimembrane
antibody (FAMA), enzyme-linked immunofluorescent
antibody (ELISA),latex agglutination,and radioimmuno-
assays (RIA).25 Although not useful for acute infection,
serologic tests are occasionally helpful for atypical 
syndromes such as zoster sine herpete. The PCR detects
VZV DNA by repeated amplification of target segments 
of the VZV genome. The PCR is a powerful, extremely 
sensitive, specific technique that can produce results in a
day. Researchers have used the PCR to detect VZV DNA
in the rash, conjunctiva, synovial fluid, cerebrospinal 
fluid, a variety of tissues, and in the air surrounding 
patients with chickenpox and zoster and in mononuclear
cells of asymptomatic elderly persons.65–69 The principal
disadvantage of the PCR is its extreme sensitivity and
potential for false positives.

Prognosis

The prognosis of herpes zoster is related to the duration
and severity of pain. The duration and severity of zoster
pain is significantly greater in older patients than younger
patients. In general, the number of elderly zoster patients
with pain declines over weeks to months from rash onset.
Specific data on pain duration in elderly zoster patients
is limited by the lack of population-based studies of this
phenomenon. Nonetheless, data from patient groups and
recent clinical trials provide some useful information.

Studies of predominantly older adults in the preantiviral
era found that the percentage of patients with any pain 6
months after rash onset was 41% to 46% and one year
after rash onset was 28% to 41%.1,32 The upper figures in
these ranges are partly elevated by referral bias. In a
meta-analysis of acyclovir trials, the percent of patients
50 years of age or older with any pain in the placebo
group was 54% at 3 months and 35% at 6 months after
rash onset (12-month data not available).70 These data
indicate that a substantial subset of elderly zoster patients
have a poor prognosis with respect to pain. Many of these
patients are refractory to all treatments, and some may
actually get worse over time.71 Furthermore, some pa-
tients have pain-free intervals of weeks or even months
only to note the return of their pain. Nonetheless, the
geriatrician can offer hope to the acute zoster pain suf-
ferer because the majority of elderly zoster patients note
the loss of pain in the weeks or months after rash onset.
Furthermore, some patients with long-lasting pain even-
tually have a good outcome. In a study of 88 patients with
PHN of 1 year or more, 31 (35%) had mild pain and no
disability after an average of 2 years of follow-up.71

Treatment

Acute Herpes Zoster

Rash

Recommended treatments for the rash are empirical
because there are no clinical trials of topical therapy. The
stage of the rash determines the choice of therapy. For an
uncomplicated rash, soap and tap water are sufficient to
keep the wound clean and provide some comfort. For the
patient with multiple, oozing vesicles, wet dressings with
aluminum acetate (Burow’s solution), acetic acid, or zinc
sulfate dry lesions and prevent secondary infection.
Calamine lotion, cornstarch, or baking soda are said to be
useful by some patients in this phase. The typical rash
heals in 3 to 4 weeks. Oral antiviral therapy reduces the
time of rash healing by a mean of 1 to 2 days.45

Pain

The principal goal of the treatment of herpes zoster in
the elderly is the reduction or elimination of pain. Anti-

Table 71.1. Laboratory diagnostic tests for herpes zoster.

Test Sensitivity Specificity Turnaround Comment

IFA Very high High Hours Preferred test in most patients
Culture Low High Days Positive test needs confirmatory test
Serology Moderate Moderate Weeks Retrospective diagnosis
PCR Very high High Hours Limited availability, expensive

IFA, immunofluorescent antibody (direct or indirect); PCR, polymerase chain reaction.



viral therapy, anti-inflammatory drugs, and analgesics are
three strategies to achieve that goal.

Antiviral Therapy (Table 71.2)

Available anti-VZV drugs are nucleoside analogues that
are converted first by VZV thymidine kinase and then
cellular kinases to the nucleoside triphosphate form. This
compound stops VZV from replicating by inhibiting
VZV DNA polymerase and by incorporation into the
VZV DNA chain. In general, these drugs are safe and
well tolerated in the elderly. The most common side
effects are nausea and/or vomiting, diarrhea, and
headache in about 8% to 17% of patients.45,72,73 To be
effective, the drugs must be used early during zoster. The
beneficial effects occur most when the drugs are begun
within 48 to 72h of rash onset. They are all renally
excreted.

Acyclovir

When used early, oral acyclovir can reduce acute zoster
pain.74 The effect of acyclovir on chronic pain is less
apparent because clinical trial data conflict. It is difficult
to combine data from available studies because of dif-
ferences in study methods and definitions of postherpetic
neuralgia. Nonetheless, a recent meta-analysis combined
the results of five randomized, placebo-controlled trials
of oral acyclovir and used any pain at 6 months as the
outcome.75 None of these studies reported significant dif-
ferences in the proportion of treated or placebo patients
with pain at 6 months, but there was a trend favoring acy-
clovir in four of the studies. When the data were com-
bined, the summary odds ratio for the incidence of any
pain at 6 months for patients treated with acyclovir was
0.54 (95% CI, 0.36–0.81).

Acyclovir is useful for ophthalmic zoster, visceral, and
central nervous system infections, and for the immuno-
suppressed host. Oral acyclovir reduced keratitis, uveitis,
and ocular complications significantly in placebo-
controlled trials of older patients with ophthalmic zoster.76

Depending on the nature of the pathology, some oph-
thalmologists employ topical corticosteroids to reduce
severe inflammation and mydriatics to reduce pupillary
sphincter and ciliary body muscle spasm and prevent 
anterior lens and pupil synechiae.77 Intravenous (i.v.) acy-
clovir, at doses of 10mg/kg every 8 h for 7 to 10 days, is 
recommended in severely immunosuppressed patients

with localized zoster and for any patient who develops
serious VZV-induced disease such as meningoencepha-
litis, pneumonitis, acute retinal necrosis, generalized 
dissemination, or other organ system complications.78

Acyclovir i.v. does not appear to affect PHN but it does
reduce the likelihood of cutaneous, visceral, or central
nervous system complications in the immunosuppressed
host.79 Oral acyclovir is sufficient for localized zoster in
mildly immunosuppressed patients. Acyclovir-resistant
VZV, mediated by the lack of thymidine kinase, has been
reported only in AIDS and transplant patients on pro-
longed acyclovir therapy and not in elderly patients.80,81

Famciclovir

Famciclovir is a prodrug that is well absorbed in the gas-
trointestinal tract and metabolized in the liver to penci-
clovir. Penciclovir has a chemical structure very similar
to that of acyclovir. A placebo-controlled trial of famci-
clovir in immunocompetent zoster patients more than 18
years old (mean, 51 years old) demonstrated a signifi-
cantly shorter overall duration of zoster pain in the
treated group.73 The proportion of patients with pain at
rash healing (the study definition of PHN) was the same
in both groups. Of the patients with pain at rash healing
(about 54% of the total group), the median duration of
PHN was significantly less in the treated group (median
time to loss of pain, 60–63 days with famciclovir and 120
days with placebo group, 500-mg dose versus placebo,
p = 0.02). Similar results were reported in a subgroup
analysis of patients over 50 years old. In another trial of
immunocompetent zoster patients greater than 18 years
old, famciclovir (at doses of 250mg, 500mg, or 750mg
three times daily for 7 days) was compared to standard
doses of acyclovir.82 Famciclovir and acyclovir were
equally effective in reducing acute pain and the duration
of zoster-associated pain. The efficacy of famciclovir in
ophthalmic zoster and the immunosuppressed host is
unknown. Famciclovir dosage must be decreased when
the creatinine clearance falls below 60ml/min.

Valacyclovir

Valacyclovir is well absorbed in the gastrointestinal tract
and metabolized in the liver to acyclovir, thereby bypass-
ing the poor absorption of acyclovir. Valacyclovir, at 1g
for 7 days (n = 384) or 14 days (n = 381) was compared
to acyclovir in standard doses (n = 376) in immuno-
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Table 71.2. Oral anti-varicella-zoster virus medications.

Name Active agent Reduce zoster pain? Oral dose Form

Acyclovir Acyclovir Yes 800mg five times daily Tablet, liquid
Famciclovir Penciclovir Yes 500mg three times daily Tablet
Valacyclovir Acyclovir Yes 1g three times daily Tablet
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competent zoster patients over 50 years old (mean,
68 years old).72 Median days to pain cessation for 7-day
valacyclovir was 38 days; for 14-day valacyclovir, 44 
days; and for acyclovir, 51 days. The recommended dose
is 1 g three times a day, with downward adjustments 
for renal insufficiency when the creatinine clearance 
falls below 50ml/mm. A thrombotic thrombocytopenic
purpura/hemolytic-uremic syndrome has been reported
in severely immunosuppressed patients while taking 
valacyclovir.83

In summary, antiviral therapy appears to reduce acute
pain and the duration of pain in elderly zoster patients
who are treated within 72 h of rash onset. The longer the
patient presents after 72 h of rash onset, the less sense it
makes to prescribe antiviral therapy, unless the patient
continues to form new vesicles or has ocular involvement.
Acyclovir reduces ocular complications in ophthalmic
zoster and organ system complications in the severely
immunosuppressed host. The disadvantages of antiviral
therapy are marginal or no effect on PHN in some
patients, gastrointestinal side effects, and cost. The very
early use of antiviral therapy is paramount because days
of VZV replication, neuronal destruction, and inflamma-
tion have occurred by the time the patient reaches the
doctor. Currently available data suggest that acyclovir,
famciclovir, or valacyclovir are acceptable agents with
factors other than efficacy determining the choice.

Anti-inflammatory Agents

Several well-designed clinical trials of corticosteroids
compared to placebo or acyclovir in zoster have shown
no significant effect on chronic zoster pain and argue
against routine treatment of elderly zoster patients for
preventing PHN.84,85 The most common adverse effects
were gastrointestinal symptoms (dyspepsia, nausea, vom-
iting), edema, and granulocytosis. Interestingly, cortico-
steroids reduced acute zoster pain from 2 to 8 weeks after
rash onset in most of these trials, although that beneficial
effect was not sustained. In the most recent trial, Whitley
et al. studied acyclovir plus prednisone (n = 51), acyclovir
plus prednisone placebo (n = 48), prednisone plus acy-
clovir placebo (n = 50), and placebos for acyclovir and
prednisone (n = 52) in immunocompetent zoster patients
of median age 60 to 63 years.86 Standard doses of acy-
clovir were given for 21 days and prednisone was given
as 60mg/day for the first week and tapered over the 
next 2 weeks. There were no significant differences be-
tween the four groups or between prednisone versus no-
prednisone groups (hazard ratio, l.26; 95% confidence
interval, 0.91–1.75) in time to cessation of zoster-
associated pain. However, time to uninterrupted sleep,
return to daily activity, and cessation of analgesic therapy
was significantly accelerated in the prednisone versus no-

prednisone groups in this relatively healthy group of 60-
year-olds. Therefore, oral corticosteroids may be consid-
ered for otherwise healthy older adults with moderate to
severe pain and no contraindications to corticosteroids.
Some clinicians use corticosteroids for VZV-induced
facial paralysis and cranial polyneuritis to improve motor
outcomes and pain.

Analgesics

Clinicians should employ analgesics to reduce acute
zoster pain regardless of effects on chronic zoster pain.
The choice of nonopiate or opiate analgesics depends on
the patient’s pain severity, underlying conditions, and
response to the drug. The principles of excellent pain
management, such as scheduled analgesia, use of stan-
dardized pain measures, and close follow-up, should be
applied to acute zoster pain management as with any
other painful condition. If pain control from antiviral
agents and analgesics is inadequate, then regional or local
anesthetic nerve blocks should be considered. Although
there are no randomized controlled trials of this ap-
proach for the treatment of acute pain or the prevention
of PHN, several published case series have consistently
reported acute pain relief from a variety of anesthetic
techniques.87,88

The effectiveness of well-managed opiates, regional
anesthetic nerve blocks, anticonvulsants, and tricyclic
antidepressants in reducing chronic zoster pain is not
known but needs to be tested in rigorous clinical trials. In
one randomized double-blind study of amitriptyline or
placebo during acute zoster in 72 elderly patients, the
percentage of patients who were pain-free at 1 and 3
months after rash onset was not significantly different.
However, at 6 months after rash onset, 32 (84%) 
patients in the amitriptyline group were pain-free com-
pared to 22 (65%) patients in the placebo group ( p =
0.05).89 This study was small, the use of acyclovir was
unbalanced between the groups, and amitriptyline is a
hazardous drug in the elderly. These points argue against
using amitriptyline acutely in elderly zoster patients, but
the result is interesting and deserves better study with
less toxic alternatives.

Nonpharmacologic approaches to zoster pain are also
important. Elderly zoster victims need education and
reassurance because shingles myths and fears are com-
monplace. Social support, mental and physical activity,
adequate nutrition, and a caring attitude go a long way
toward coping with this illness.

Postherpetic Neuralgia

No one treatment is uniformly effective in all elderly PHN
patients. Clinicians have employed many treatments for



PHN, but few of these treatments have been evaluated 
in randomized, double-blind, placebo-controlled trials.
However, recent clinical trials indicate that topical lido-
caine, gabapentin, opiates, and tricyclic antidepressants
can significantly reduce pain in PHN patients.

Topical Therapies

Topical therapies are low-risk interventions that in-
clude topical lidocaine, capsaicin, and nonsteroidal anti-
inflammatory (NSAID) drugs. The topical lidocaine
patch and the topical anesthetic cream EMLA (eutectic
mixture of lidocaine and prilocaine) have produced 
significant pain relief in PHN patients in uncontrolled
and controlled clinical trials.90–93 Galer et al. enrolled
PHN patients who were successfully treated with topical
lidocaine patches and randomized them to continue the
topical patch or receive a vehicle patch for 2 weeks and
then cross over to the opposite treatment for 2 weeks.94

Patients were allowed to exit either treatment period if
their pain relief scores decreased by 2 or more on a 
6-item pain relief scale for 2 consecutive days. The lido-
caine patch exit time was 14 days and the vehicle patch
exit time was 3.8 days (p < 0.001), indicating that vehicle-
treated patients wanted the active ingredient after a few
days. At study completion, 25 of 32 (78.1%) of subjects
preferred the lidocaine patch compared to 3 of 32 (9.4%)
of vehicle patch recipients. Hence, the topical lidocaine
patch provided significantly more pain relief than a
placebo patch. The 10 by 14 cm patch contains 5% lido-
caine base and other ingredients on a polyester backing.
One or more patches are applied over the affected area
for 12 h/day. It may take up to 2 weeks to determine
whether it is effective. Systemic lidocaine toxicity has not
been reported with topical lidocaine preparations. The
disadvantages of the patch are application site reactions
such as skin redness or rash and substantial cost.

Capsaicin (0.025% or 0.075%), the active principle in
hot peppers, has had divergent results in controlled clin-
ical trials and in systematic reviews.95–97 It is difficult to
blind patients and investigators because of the burning
associated with the treatment. An adequate trial requires
6 weeks of therapy of either the 0.025% or 0.075% con-
centration applied to the affected area three to four times
per day. The utility of the drug is limited by intense
burning that becomes tolerable for some patients and
unbearable for many others. NSAID creams and aspirin
or indomethacin in solution [chloroform, ether, dimethyl-
sulfoxide (DMSO)] are reported to reduce pain in limited
studies.98–101 The extent of clinical benefit from these
treatments is uncertain, but these agents deserve further
study in large, controlled clinical trials. All topical thera-
pies may be impractical when the involved area of skin
is too large or difficult to reach.

Anticonvulsants

Clinicians have used phenytoin and carbamazepine for
PHN, but there is little evidence for their effectiveness
and they can have significant adverse effects in the
elderly. However, there is evidence that gabapentin is
effective in reducing the severity of PHN. Rowbotham et
al. conducted a randomized, placebo-controlled trial of
gabapentin in 229 patients with PHN over an 8-week
period.102 Study participants received an initial dose of
300mg, and the dose was titrated over a 4-week period
to 300mg tid, 600mg tid, 900mg tid, and 1200mg tid or
until intolerable adverse effects. On an 11-point pain
scale (0–10), the average daily pain score of treated
patients declined from 6.3 to 4.2 compared with a decline
from 6.5 to 6.0 in the placebo group ( p < 0.001). Forty-
three percent of the treated group rated their pain as
moderately or much improved compared to 12% of the
placebo group. On average, treated patients experienced
significant improvement in health-related quality of 
life, sleep, and mood compared to placebo recipients.
The adverse effects of gabapentin included somnolence
(27%), dizziness (24%), and ataxia (7%). These adverse
effects will limit the use of gabapentin in the frail elderly
and elderly patients with falls and gait disturbance.

Tricyclic Antidepressants (TCAs)

Five randomized controlled clinical trials of amitripty-
line, one trial of desipramine, and one trial of nortripty-
line have demonstrated moderate to good pain relief in
44% to 67% of elderly PHN patients.103–108 Nortriptyline
and desipramine are preferred alternatives to amitripty-
line because they cause less sedation, cognitive impair-
ment, orthostatic hypotension and constipation in the
elderly. Given the adverse effects of amitriptyline in the
elderly and the data supporting its use,Watson et al. com-
pared amitriptyline and nortriptyline in PHN patients
using a double-blind crossover design.108 The two agents
reduced pain in roughly 55% of patients but nortriptyline
was better tolerated. A conservative dosing regimen of
nortriptyline begins with 10mg at night and increases the
dose every 4 to 7 days by the same amount until reduc-
tion in pain or intolerable side effects. At least 4 weeks
of therapy is required (4–8 weeks recommended) and
therapy should be continued for 3 to 6 months if ade-
quate pain reduction.

Opiates

There is increasing evidence that a subset of PHN
patients respond to chronic opioid therapy. Small studies
of intravenous morphine and oral opioids have reported
significant pain relief in PHN.109–112 Watson and Babul
conducted a randomized, placebo-controlled, double-

71. Herpes Zoster 1051



1052 K. Schmader

blind, crossover trial of sustained release oxycodone in 38
PHN patients over an 8-week period.113 The initial dose
of controlled-release oxycodone was 10mg every 12h.
The dose was increased weekly to 20mg every 12h and
to a possible maximum of 30mg every 12h. The results
showed significant pain relief in constant, intermittent,
and allodynic pain as measured by visual analogue scale
and a numerical-verbal 6-point pain scale. Sixty-seven
percent of patients expressed marked preference for 
oxycodone compared to 11% for placebo. The most 
frequently reported adverse effects were constipation,
nausea, and sedation.

Other Modalities

Transcutaneous electrical nerve stimulation (TENS) may
be beneficial in some patients and it has little risk.114 The
ideal candidate for a TENS trial has truncal or extremity
PHN and adequate cognition, vision, and manual dexter-
ity. Some patients derive short-term relief from the appli-
cation of cold to the affected area. Acupuncture has been
used in PHN, but there is little evidence to support its effi-
cacy.115,116 Ablative surgical procedures are usually con-
sidered for the desperately ill PHN patient who has failed
all attempts at medical management. The literature is
restricted to case reports or series of limited quality.117 In
general, the likelihood of success from surgical pro-
cedures appears to be very small whereas the risks are
significant. Chronic pain coping strategies, social sup-
port, physical activity as tolerated, and a supportive
doctor–patient relationship are beneficial for elderly
PHN patients.

In summary, available evidence indicates that the lido-
caine patch, gabapentin, tricyclic antidepressants (pre-
ferably nortriptyline or desipramine), and opiates (e.g.,
oxycodone) are effective in providing pain relief in a sig-
nificant number of elderly patients with PHN. The choice
for initial treatment depends on patient comorbidity, the
drug’s adverse event profile, patient preference, and cost.
If an adequate trial of the first choice is not effective, then
the other agents may be employed. Whether combina-
tions of these agents are superior to single drug therapy
is unknown. The chances of pain reduction are likely to
be increased if nonpharmacologic principles of chronic
pain management are employed. In particular, the value
of regular follow-up and a supportive relationship cannot
be overstated. If these widely available therapies show 
no pain reduction after adequate trials, then more 
specialized treatments are available. Those treatments
include regional neural blockade (best if tried <3–6
months of rash onset), spinal cord stimulators, higher-
potency opiates (e.g., morphine), and psychologic strate-
gies such as relaxation therapy or cognitive-behavioral
therapy. The frontline approaches are in the province of
geriatricians but the specialized treatments are probably

best managed in a multidisciplinary pain clinic. These
therapies represent a reasonable approach based on
available research, clinical experience, and the opinions
of PHN experts. This summary does not cover all possi-
ble treatments of PHN (there are hundreds), nor will it
satisfy every clinician or patient who has their own
favorite nostrum.

Prevention

Takahashi et al. developed a live, attenuated varicella
vaccine in 1974 by isolating VZV from a child with chick-
enpox and passing the isolate in human embryonic lung
fibroblasts and guinea pig embryo cells.118 The vaccine has
been studied carefully for its ability to prevent chicken-
pox in uninfected children and adults. The vaccine
induces protective antibodies and cellular immunity for
many years in these individuals. About 85% to 90% of
healthy and immunocompromised children and 70% of
healthy adults experience long-lasting protection against
chickenpox after vaccination.119–122 In addition, “break-
through” chickenpox in vaccinees is mild. The vaccine is
safe and causes mild, transient side effects of a vaccine-
induced rash, sore arm, fever, or fatigue in a minority of
vaccinees.

Given that cellular immunity to VZV declines with age,
might vaccination of latently infected elderly persons
with the varicella-zoster vaccine prevent zoster or post-
herpetic neuralgia?123 The vaccine induces significant
increases in mean anti-VZV antibody levels, interferon-
gamma production, T-cell proliferation indices, cytokine
secretion, and VZV-specific T-cell responder frequency in
the elderly.124–126 Levin et al. reported that, 6 years after
vaccination, VZV responder cell frequency was still sig-
nificantly improved over baseline in 130 individuals aged
55 to 87 years at the time of vaccination.127 In this study,
10 herpes zoster-like clinical events were recorded but
the patients had little acute pain and no postherpetic neu-
ralgia. Furthermore, the vaccine has been well tolerated,
with minor, transient injection site reactions being the
most common adverse event. A randomized, double-
blind, placebo-controlled Veterans Affairs Cooperative
Studies trial is in progress in the United States to evalu-
ate the effects of a more potent formulation of the
vaccine on zoster and postherpetic neuralgia in the
elderly.
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Elder Mistreatment
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assess in older adults who are likely to have other
geriatric syndromes, which may mask or mimic mistreat-
ment. Over the past two decades, mandatory state re-
porting laws and a heightened sensitivity to the problem
have helped clinicians define and channel cases of
mistreatment.

Within the broad category of elder mistreatment, four
patterns are generally discussed in the literature,2 includ-
ing physical abuse, psychologic abuse, financial abuse, and
neglect. Conceptual definitions appear to be consistent
but the operational definitions categorize abuse in dif-
ferent ways. For example, Pillemer and Wolf3 note the
behavioral category, “withholding of personal care,” is
defined in different studies as psychologic neglect,
physical abuse, or active neglect. Social scientists have
typically used a broader framework than clinicians.

The mistreatment literature is quite compartmen-
talized. Literature searches on the topic of domestic 
violence reflect research on mistreatment of women,
while child abuse and elder abuse searches come under
different terms and, therefore, do not overlap across age
groups. Discussion of child abuse and elder abuse take
place in specialty journals with little synthesis across the
lifespan. This challenge needs to be addressed. Some
investigators have begun by looking at widely held beliefs
and examining the literature for evidence. In one study,
the belief that individuals who are abused as children are
more likely to abuse their own children was examined.
Studies published between 1965 and 2000 were reviewed.
In 10 studies, the relative risk (RR) of maltreatment in
children was significantly increased (RR 4.75–37.8),
whereas in 3 others the relative risk was less than 2 and
not significant. A number of methodologic flaws were dis-
cerned across the studies, and none examined mistreat-
ment across the lifespan within families, which needs to
be done.4 Currently, however, it appears from the evi-
dence that a relationship exists between child abuse and
abusing one’s own child. Lifespan studies will help place
knowledge of elder mistreatment in a context and frame-

Elder mistreatment (EM) is a complex syndrome includ-
ing such actions as abuse, neglect, exploitation, and aban-
donment of an older person. Such phenomena can be
overlooked by clinicians who are not careful to elicit a
detailed history and physical to determine the nature of
common signs and symptoms, which can be ascribed to
aging or disease in old age. In every setting (hospitals,
nursing homes, clinics), there is an opportunity to screen,
diagnose, and treat cases of elder mistreatment. In this
chapter, the authors present an overview of the problem,
provide specific screening approaches for different 
patterns of mistreatment, and discuss intervention pro-
tocols for care.

Overview

Elder mistreatment is a form of family violence that 
takes place in the homes and lives of people every day.
Domestic violence is noted to be a major issue in the
United States. The goals of Healthy People 2010, the
national health promotion and disease prevention initia-
tive, is to increase the quality and years of healthy life and
eliminate health disparities.1 Within that document,
domestic violence is addressed within the sections per-
taining to age groups (e.g., “infant mortality,” “elder
abuse”). There is no overall estimate of prevalence for
domestic violence across the lifespan, but instead esti-
mates of different subtypes within age groups.

Family violence encompasses much of what can go
wrong among and between individuals in a family or
familiar relationship. Physical abuse, financial exploita-
tion, neglect, and abandonment of older adults take place
every day.

Elder mistreatment represents an array of interactions
between older adults and their caregivers ranging from
physical abuse to fatal neglect. It is a part of the constel-
lation of domestic violence that can affect individuals at
any point in the lifespan, and it is particularly difficult to
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work that can help create more appropriate treatment
plans.

Sites of Care

Most older adults live independently or at home with
care supports from family or social services. Fewer than
2 million older adults reside in nursing homes, and most
do so when they are infirm or at a very advanced age.
The discussion of elder mistreatment, therefore, is a dis-
cussion, in most cases, of mistreatment in the home
setting. Cases come to the attention of authorities and
agencies when these older adults come to a point of
contact such as the office, the clinic, or the hospital
emergency room.

Community Settings

According to Tatara,5 abuse in domestic settings is wide-
spread and affects thousands of vulnerable elderly people
across the country. Pillemer and Finkelhor6 estimated
that only 1 of about 14 domestic elder abuse cases comes
to the attention of authorities. Data from the National
Elder Abuse Incidence Study (NEAIS)7 reported
approximately 450,000 new cases of abuse and neglect 
in adults over age 60 in 1996,8 all community-dwelling
elders. This study used a sentinel approach with a random
sample of counties across the nation to detect new cases.
Prevalence data for EM came from a random sample
survey conducted in the metropolitan Boston area in
1986. In that survey, Pillemer and Finkelhor surveyed
more than 2000 older persons and reported 700,000 to 1.2
million annually.6

Primary care of the elderly takes place in private
offices and clinics. Elder mistreatment screening is
thought to take place here, but there are few data-based
studies to support this. In health department prenatal
clinics, incorporation of an abuse assessment protocol
into the routine procedures increased the assessment,
identification, and documentation of and referral for
abuse among pregnant women. Evaluation was con-
ducted at three matched prenatal clinics; two clinics used
the abuse protocol and one did not. An audit was per-
formed at the clinics on a randomly selected sample of
540 maternity patient charts for the 15 months before the
protocol was initiated and the 540 records for the 15
months after the protocol was introduced. At the clinics
using the protocol, abuse assessment increased from 0%
to 88%. Detection of abuse increased from 0.8% to 7%.
There were no changes at the comparison clinic. The
authors suggested that an abuse protocol should be a
routine part of maternity care. The obvious parallels and
opportunities for elder abuse screening and detection are
apparent.

Emergency departments (EDs) have been noted to 
be key clinical settings for screening for elder mistreat-
ment.4,9–13 Older adults may wait until they are extremely
overwhelmed or debilitated before coming forth and
seeking the help of EDs at that time. Emergency depart-
ments are often the first point of contact for elder neglect
victims. The prevalence is not clear; however, in one
study,14 3153 consecutive visits to the ED over a 6-month
period were retrospectively reviewed for abuse and
neglect. The records for every person 70 years or older
were reviewed daily to detect any suspicion for abuse or
neglect as noted by the ED nurses who were specifically
trained in elder mistreatment detection. The 3153 visits
were made by 2175 people. Of these, there were 127 cases
of elder mistreatment (4%). Delirium and dementia were
found to be risk factors for EM. In another study, of 182
elder victims of physical abuse who were identified over
a 7-year period, 114 (62.6%) were seen in an ED at least
once during a 5-year window surrounding the initial
identification of abuse. These 114 persons accounted for
628 visits (median, 3; range, 1–46) and 30.6% of the 
visits resulted in hospital admission. Clearly, EDs are
extremely important for the initial screen for EM.

Elder neglect protocols appear to be feasible in busy
emergency departments, and neglect can be accurately
detected by nurses when screening procedures are in
place. In an ED pilot study which focused on neglect,
ED nurses received special training and their ability to
conduct accurate screening protocols for elder neglect in
the context of their busy practice was measured. During
a 3-week period, 180 patients older than 70 years of age
(90% of all possible elderly patients during the screening
hours) were screened to determine if they met the 
study criteria and could be enrolled into the protocol.
Thirty-six patients met the eligibility criteria to enroll 
in the study, and 7 patients screened positive for neglect
by a home caregiver. The nurses were able to screen 
and detect elder neglect with more than 70% accuracy
according to the “gold standard” of the Neglect 
Assessment Team. Sensitivity was 71%, and specificity
was 93%.

Nursing Home Mistreatment

Nursing homes demonstrate different types of mistreat-
ment. There may be abuse or neglect by staff or by 
other patients. The Omnibus Budget Reconciliation Act
(OBRA) of 198715 clearly states that abuse in nursing
homes will not be tolerated. Since this act, cases on abuse
in nursing homes have gone to trial and have been won.
National standards for care in nursing homes are based
on public policy set forth in the Nursing Home Reform
Act of 1987 (Public Law 100–203; Social Security Act,
Title C). This law, as part of OBRA, became effective
October 1990. The intent of the law and its regulation is



to promote high-quality care and to prevent substandard
care, abuse, and neglect. Nurses and other health care
providers, including M.D.s, are identified by many states
as the professionals who must report suspected abuse 
and neglect to state officials. Failure to report is usually
a misdemeanor and may be punishable by a fine or
penalty, although it is clear that punishment alone will 
not improve reporting. It is when clinicians believe that
reports make a difference in care going forward that they
readily comply with mandated reporting.16

Pillemer and Bachman-Prehn,17 through a literature
review of characteristics that predict abuse in nursing
homes, found that (1) quality of care increases with the
number of beds in a nursing home; (2) nonprofit homes
are superior to proprietary homes for medical and per-
sonal care; (3) nursing home costs and better service were
positively related; (4) nurses and nursing aides with lower
levels of education tend to be more abusive than those
with higher levels of education; (5) younger staff held
more negative attitudes toward older people; (6) nurses
were more empathetic toward the residents than nursing
aides (or assistants); and (7) staff who work for a long
time with older people have fewer negative attitudes
toward the elderly. The nursing staff, especially nurses’
aides, may have little training in dealing with the
problems of institutionalized elderly persons. Sometimes
there are ethnic, cultural, or linguistic barriers to good
care. The high turnover rate of nurse’s aides reflects the
high stress of the job, the low pay, and low morale.
Prevention of staff burnout lessens the likelihood of insti-
tutional elder abuse. Sometimes there is a fine line
between protective restraint and abusive or unnecessary
restraint. Providing education for employees and a means
for ventilating pent-up frustrations reduces elder abuse
and minimizes staff turnover in nursing homes.18

A random sample survey of 577 nurses and nursing
aides working in long-term care facilities sought to 
determine the extent of abuse by nursing home staff.
Data suggested that abuse by nursing aides was a prev-
alent phenomenon within the facilities selected. Of 
the sample surveyed, at least 23% had observed abuse 
by a staff member. In addition, 10% of the respondents
had self-reported that they committed at least one phys-
ically abusive act, and 40% self-reported that they
committed at least one psychologically abusive act over
the past year.19 Patient-to-patient abuse can also take
place, especially in the context of dementia and mental
illness.

Risk Factors

Risk factors can be divided into characteristics of the
victim, the abuser, and the situation in which both find
themselves.

Victims

Particular groups of elderly people have been identified
as having a greater risk for abuse than the general public.
Studies have described the demographic, physical, and
mental characteristics of older adults who are at risk.3,6,20

It appears that those more likely to be EM victims are
very old, female, and in poor physical and mental health.
Situational factors that increase the risks of victimization
include poor social support, low income, and dependency.

Longitudinal risk factors for abuse and neglect in 
community-dwelling older adults were examined by
linking an established cohort of community-dwelling older
adults (n = 2812) to the elderly protective service database
over a 9-year follow-up period.21 Protective services saw
184 (6.5%) individuals in the cohort for any indication of
mistreatment and 47 for abuse and neglect, for a sampling
prevalence of 1.6% (95% CI 1%, 2.1%). In a pooled 
logistic regression, age, race, poverty, functional disability,
and cognitive impairment were identified as risk factors for
reported elder mistreatment. However, the authors care-
fully noted that because of the mechanism for case finding
(a social welfare system), the race and poverty risk factors
were likely overestimates due to a reporting bias.

Another study examined the characteristics of abused
or neglected patients to compare the prevalence of
depression and dementia in neglected patients with that
of patients referred for other reasons. Using a case-
control approach in a large academic hospital-based 
geriatric clinic, 47 older persons were referred for neglect
and 97 were referred for other reasons. Comprehensive
geriatric assessment with standard geriatric assessment
tools was used in this study. There was a statistically sig-
nificant higher prevalence of depression (62% versus
12%) and dementia (51% versus 30%) in victims of self-
neglect compared to patients referred for other reasons.
No overall prevalence of mistreatment was given for the
clinic. The authors concluded that geriatric clinicians
should consider elder neglect or abuse in their depressed
or demented patients.11

Abusers

Abusers are most often care custodians, employees of the
facilities, or children of the abused.6,19,22–24 These are the
individuals with greatest contact with the abused.Theories
for why EM might occur have provided some guidance to
clinicians in terms of anticipating when these relationships
may result in EM. They are briefly reviewed here.

The social learning or transgenerational violence
theory contends that violence is learned. Espoused by
child abuse experts, this theory contends that abused
children grow up to abuse their own children; extended to
elder abuse, it further espouses that abused children grow
up to abuse their parents as well. As noted earlier, there
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are no data to support this theory; only anecdotal case 
evidence exists. The stressed caregiver theory contends
that elder abuse and neglect occur when stresses in the
caregiver’s life become overwhelming (either from care-
giving or external sources) and cause the caregiver to act
in abusive or neglectful ways toward the older adult. The
isolation theory asserts that a shrinking social network 
is the major risk factor for elder abuse and neglect, in 
that no one is able to evaluate the well-being of the 
older person on a regular basis until it might be too late.
The dependency theory holds that functional frailty 
and medical illness set the stage for EM, because care
demands will eventually exceed care resources and set the
stage for inadequate care. Finally, the psychopathology of
the abuser theory focuses on caregivers who have mental
health impairment, such as substance abuse, mental retar-
dation, or some other psychiatric diagnosis. These indi-
viduals may not be able to provide appropriate care.25 All
these theories are in need of research to determine which
aspects, if any, are supported by data.

Situations

According to Fulmer and O’Malley,26 some of the high-
risk situations, as experienced from clinical practice, that
result in EM are these:

1. Persons with chronic progressive, disabling illnesses
that impair function and create care needs that exceed or
will exceed their caretaker’s ability to meet them, such as
dementia, parkinsonism, severe arthritis, severe cardiac
disease, severe chronic obstructive pulmonary disease
(COPD), severe adult onset diabetes mellitus (AODM)
and recurrent strokes.

2. Persons with progressive impairments who are
without informal supports from family or neighbors, or
whose caretakers manifest signs of “burnout.”

3. Persons with a personal history of substance abuse
or violent behavior or a family member or caretaker with
the same problem.

4. Persons who live with a family in which there is a
history of child or spouse abuse.

5. Persons with family members who are financially
dependent on them.

6. Persons residing in institutions that have a history
of providing substandard care.

7. Persons whose caretakers are under sudden in-
creased stress, caused by, for example, loss of job, health,
or spouse.

Diagnosis and Differential

Symptoms of elder mistreatment may result from physi-
cal, psychologic, financial, or material abuse or neglect, or
any combination of these.

The natural history of chronic and acute illness in the
elderly may mask the presence of abuse or neglect because
it is difficult to determine whether the elderly person’s
worsening physical condition is due to the natural progres-
sion of illness or to omissions or active interventions on the
part of a caretaker.26 The interdisciplinary team approach
is the most thorough way to avoid overlooking a case 
of elder mistreatment. One assessment instrument can be
found in the appendix, the Fulmer Elder Assessment
Instrument.27 This valid and reliable instrument is used to
screen individuals who are suspect for EM.26,26

The following observations should raise the index of
suspicion that elder abuse has occurred. The caregiver
may (1) show a loss of control or fear losing control, (2)
present a contradictory history or one that does not or
cannot explain the injury, (3) project the cause of injury
onto a third party, (4) delay bringing in the elderly person
for care, (5) overreact or underreact to the seriousness of
the situation, (6) complain continuously about problems
that are unrelated to the injury, and (7) refuse consent for
further diagnostic studies and remove the patient from
the facility. Because some frail elderly persons are prone
to underlying conditions (instability of gait, poor vision,
and frequent falls) that give rise to trauma, it may be dif-
ficult to differentiate accidental from willful injuries. The
simultaneous presence of fresh and healing injuries sug-
gests ongoing episodes of trauma, and elder abuse should
be considered in the differential diagnosis.

Clinical assessment of EM is made complex by the
variations across cultures and groups regarding what 
constitutes acceptable behavior. Differences in the way
people define quality of life, survival needs, and well-
being are widespread. Difficult ethical issues are fre-
quently inherent in describing elder neglect and abuse.
What if the older person asks the clinician to keep the
abusive situation confidential? What if the choice is to
return to a dangerous situation? What if there is begin-
ning cognitive impairment, which is not yet impairing
function, yet presents issues for decision making? All
these complex and disturbing questions are best
answered within a team approach where interdisciplinary
members can come together with the patient, either in
person or telecommunication, to review and evaluate
strategies that can improve the situation. Each case is
highly individual. Safety and security measures for one
person may be perceived as threatening or restrictive 
to another person. The elderly person’s perception of a
situation as abuse, abusive, or nonabusive may further
influence their perception of whether or where they
would seek help in that situation. In one study, Caucasian,
African-American, and Korean women were surveyed
using case studies as to what they thought constituted
abuse. Korean women were least likely to perceive abuse
while African-American women were most likely to per-
ceive abuse.28 Given that it is unlikely that there will be



a universal definition that is accepted by all cultures, it is
essential that clinicians be aware of the values and cul-
tural beliefs of those for whom they care. Clinicians must
also be prepared to use principles of ethical decision
making as guidelines for screening and intervention.

Intervention and Treatment

Clinicians have relied on their professional associations
to help guide practice protocols. The American Medical
Association29 guidelines summarize the clinical approach

to screening and assessment of EM and have developed
particularly useful algorithms to help clinicians decide
how to develop care plans for those who might be mis-
treated (Figs. 72.1, 72.2). It is important to note that
algorithm 1 indicates screening approaches whereas
algorithm 2 indicates intervention approaches.

The focus of intervention and treatment is on main-
taining the independence and functional capabilities of
both the abused elderly person and their family or
support system. Interdisciplinary teams ensure a variety
of perspectives from which to consider potential 
problems and solutions.30 Institutionalization may be the
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Figure 72.1. Intervention and case management: part 1.
Screening and assessment for elder mistreatment should follow
a routine pattern. Assessment of each case should include the

following. (Reprinted with permission of the American Medical
Association. Diagnostic and Treatment Guidelines on Elder
Abuse and Neglect, 1992:1.)
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solution to the problem in cases where abuse is a reflec-
tion of a need for care that outstrips the caregiver’s ability
to provide it. Great care should be taken before this
action, however, as the tensions that potentiate elder
abuse may be ameliorated through improved in-home
services such as the visiting nurse service, social services
agencies, or Meals on Wheels. Sending services into the
home also provides trained outsiders who watch and are
able to offer informal counseling and support.

Most states have legislation that addresses elder mis-
treatment; such statutes are usually contained in adult

protective service or domestic violence legislation. Pro-
tective services laws with provisions for reporting EM are
in place in all 50 states and the District of Columbia.31

Summary

Elder mistreatment is a significant clinical problem, and
clinicians have an important role in assessing, detecting,
referring, and care planning for these victims. The med-
icalization of the elder mistreatment research portends

Figure 72.2. Intervention and case management: part 2. Case
management should be guided by choosing the alternatives that
least restrict the patient’s independence and decision-making
responsibilities and fulfill state mandated reporting require-
ments. Intervention will depend on the patient cognitive status

and decision-making capability and on whether the mistreat-
ment is intentional or unintentional. (Reprinted with permis-
sion of the American Medical Association. Diagnostic and
Treatment Guidelines on Elder Abuse and Neglect, 1992:14.)



very favorably in increasing the number of providers
available to intervene in a rapid fashion. Research needs
to be conducted in the sensitivity and specificity of EM
questions in the clinical setting. In the meantime, clini-
cians who ask, “Is there any abuse in your home?” will
help address this serious issue. Vigilance in assessment
and avoidance of labeling signs and symptoms as seque-
lae of aging are essential.
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Appendix. Fulmer Elder Assessment Instrument

General Assessment Unable to
Very Good Good Poor Very Poor Assess

1. Clothing 1 2 3 4 9999
2. Hygiene 1 2 3 4 9999
3. Nutrition 1 2 3 4 9999
4. Skin Integrity 1 2 3 4 9999

Neglect Assessment Probably No Probably Unable to
No Evidence Evidence Evidence Evidence Assess

5. Bruising 1 2 3 4 9999
6. Contractures 1 2 3 4 9999
7. Decubiti 1 2 3 4 9999
8. Dehydration 1 2 3 4 9999
9. Diarrhea 1 2 3 4 9999

10. Impaction 1 2 3 4 9999
11. Lacerations 1 2 3 4 9999
12. Malnutrition 1 2 3 4 9999
13. Urine burns/excoriations 1 2 3 4 9999

Usual Lifestyle Totally Mostly Mostly Totally Unable to
Independent Independent Dependent Dependent Assess

14. Administration of meds 1 2 3 4 9999
15. Ambulation 1 2 3 4 9999
16. Continence 1 2 3 4 9999
17. Feedings 1 2 3 4 9999
18. Maintenance of hygiene 1 2 3 4 9999
19. Management of finances 1 2 3 4 9999
20. Family support 1 2 3 4 9999

Social Assessment Very Good Very Poor Unable to
Quality Good Quality Poor Quality Quality Assess

21. Financial situation 1 2 3 4 9999
22. Interaction with family 1 2 3 4 9999
23. Interaction with friends 1 2 3 4 9999
24. Interaction with nursing home personnel 1 2 3 4 9999
25. Living arrangement 1 2 3 4 9999
26. Observed relationship with care provider 1 2 3 4 9999
27. Participation in daily social activities 1 2 3 4 9999
28. Support systems 1 2 3 4 9999
29. Ability to express needs 1 2 3 4 9999

Medical Assessment Probably No Probably Unable to
No Evidence Evidence Evidence Evidence Assess

30. Duplication of similar medications (e.g., 1 2 3 4 9999
multiple laxatives, sedatives)

31. Unusual doses of medication 1 2 3 4 9999
32. Alcohol/substance abuse 1 2 3 4 9999
33. Greater than 15% dehydration 1 2 3 4 9999
34. Bruises and/or trauma beyond what is 1 2 3 4 9999

compatible with alleged trauma
35. Failure to respond to warning of obvious 1 2 3 4 9999

disease
36. Repetitive admissions due to probable 1 2 3 4 9999

failure of health care surveillance



Emotional/Psychological Probably No Probably Unable to
Neglect No Evidence Evidence Evidence Evidence Assess

37. Elder states being left alone for long periods 1 2 3 4 9999
of time

38. Elder states being ignored or given the 1 2 3 4 9999
“silent treatment”

39. Elder states failure to receive companionship, 1 2 3 4 9999
news, changes in routine, information

40. Subjective complaint of neglect 1 2 3 4 9999

Probably No Probably Unable to
Summary Assessments No Evidence Evidence Evidence Evidence Assess

41. Evidence of neglect 1 2 3 4 9999
42. Evidence of physical abuse 1 2 3 4 9999
43. Evidence of psychological abuse 1 2 3 4 9999
44. Evidence of financial abuse 1 2 3 4 9999

Disposition Yes No

45. Referral to social service 1 0
46. Referral to other? If yes, please specify 1 0
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73
Frailty
Linda P. Fried, Jonathan Darer, and Jeremy Walston

underlying system dysregulation might be latent in a non-
stressed state, becoming clinically apparent when the
system is stressed, for example, by extremes of tempera-
ture, infection, or injury. These hypotheses as to the phys-
iology of frailty could explain the clinical picture of frail
older adults being vulnerable to stressors, whether endog-
enous or exogenous, and, through this vulnerability,
to the outcomes described above that are clinically 
associated with frailty.

Although these physiologic alterations may be the
underpinnings of frailty (described further below), the
clinical presentation, or phenotype, of frailty before 
the development of adverse outcomes appears centered
around weight loss or sarcopenia (loss of muscle mass
with aging), resulting weakness, low exercise tolerance or
endurance, slowed task performance (such as walking
speed), and low activity levels.2–4 More end-stage frailty
is thought to also include biochemical abnormalities 
consistent with a wasting syndrome, including hypoal-
buminemia and hypocholesterolemia.5 In a survey of 
U.S. geriatricians, 97% indicated that clinically apparent
frailty involves more than one characteristic being
present,6 consistent with the definition of a syndrome.
The consensus, in this survey and the geriatrics literature,
is that this syndrome presents clinically with at least
several of the manifestations described here, not includ-
ing the biochemical abnormalities, in most frail, commu-
nity-dwelling older adults. There is strong evidence in the
literature for pairwise associations between most of these
symptoms and signs, suggesting that they may be related
in a cycle of frailty (Fig. 73.1).4,7 This cycle of physiologic
decline is hypothesized to be the basis for the phenotype
of frailty in older adults. Clinically, such a cycle appears
self-perpetuating once initiated, ultimately leading to a
spiral of decline and death.

The components of the cycle of frailty are laid out in
Figure 73.1—undernutrition, sarcopenia and weight loss,
weakness, lower exercise tolerance, slowed motor per-
formance, and low activity levels. These factors may com-

Clinical Import and Definition 
of Frailty

Older patients who are frail have been described as the
central focus of the practice of geriatric medicine, as they
are thought to be the subset at highest risk for adverse
outcomes. These outcomes range from falls to depend-
ency, hospitalization, and mortality. Frail patients are the
target group for a number of geriatric health care deliv-
ery systems, including geriatric assessment. Effective
delivery of care to frail older adults has been described
as the major challenge to medicine in the twenty-first
century.1

Remarkably, given the centrality of frailty to the 
practice of geriatric medicine, a standardized definition
has been challenging to achieve. Practitioners and
researchers have historically assigned a broad range of
meanings to “frailty,” from referring to the very old (80
or 85 and older), to those with comorbid diseases, or to
the presence of disability and dependency as frailty.
Frequently, frailty has been used interchangeably with
disability. However, recent work suggests that frailty is
likely etiologically related to each of these states but 
is not identical to them.

The Clinical Syndrome of Frailty

Growing evidence suggests that frailty is a biologic syn-
drome of decreased reserves in multiple systems that
results from dysregulation that can occur with aging and
is initiated by physiologic changes of aging, disease,
and/or lack of activity or inadequate nutritional intake. It
is thought that these changes are manifested in loss of
skeletal muscle mass and bone, and in abnormal function
in inflammatory, immune, and neuroendocrine systems, as
well as in energy regulation; this results in homeosteno-
sis, or a decreased range of physiologic responses avail-
able to maintain homeostasis. It is hypothesized that the
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prise a clinical phenotype of the geriatric syndrome of
frailty. A study was conducted to validate whether these
components were found in community-dwelling older
adults, and whether they, together, predicted a group at
high risk of adverse outcomes that geriatricians clinically
associate with being frail. To this end, community-
dwelling adults 65 years and older in four U.S. commu-
nities who were participating in the Cardiovascular
Health Study (CHS) were assessed for each of the char-
acteristics described here.4 Using the criteria of having
three or more of five criteria being present to constitute
frailty (Fig. 73.1, Appendix), 6.9% were found to be frail;
the 3-year incidence of frailty was 7%. Frailty increased
dramatically with age, being present in 3% of those 65 
to 70 years of age and increasing to 26% of those 85 to
89. Frailty was more prevalent in women (7%) than men
(5%) in the predominantly Caucasian cohort, whereas in
a second, smaller group of African-Americans, frailty was
twice as frequent as in the first group, found in 14% of
the women and 7% of the men. The higher rates of frailty
in women are thought to be because women have a lower
lean body mass initially, suggesting that loss of muscle
mass with aging would lead them to cross a threshold
associated with increased vulnerability more rapidly than
would men.8 Those who were frail in this cohort were at
high risk of mortality, falls, hospitalization, and incident
or worsening disability, compared to those with none of
the frailty manifestations. As seen in Table 73.1, there was
a 1.3- to 2.2-fold increased risk of each of these outcomes,
after 3 years, for those who were frail at the initial eval-

uation, adjusting for a number of other diseases and
health conditions. Thus, this clinical presentation or 
phenotype of frailty identifies a high risk group of older
adults. The screening criteria for frailty based on this 
phenotype are provided in the Appendix. Future work
will offer alternative approaches to identifying those who
are frail, with the approach that is ultimately most useful
being the one that detects those at highest risk.

Association of Disability and
Comorbidity with Frailty

As stated initially, frailty has often been used in the lit-
erature as synonymous with disability and comorbidity.
Increasing evidence suggests, rather, that these conditions
are etiologically related, with frailty being a cause of dis-
ability, whereas both comorbidity and disability may
exacerbate frailty itself. Support for distinguishing frailty
from disability comes, in part, from a survey at six U.S.
medical schools which found that 98% of geriatricians
thought that frailty was different from disability, with
40% supporting the idea that frailty was usually or always
a cause of disability and 13% indicating that they thought
disability would also cause frailty.6 Additionally, the indi-
vidual components of the frailty phenotype (see Fig. 73.1)
are each, separately, known to predict the development
of disability in mobility and activities of daily living
(ADLs); this further suggests that the aggregate syn-
drome of frailty might, itself, be a powerful predictor of

Figure 73.1. Cycle of frailty, integrating known pairwise causal relationships between symptoms and signs. Factors central to the
cycle are indicated in bold. Potential etiologic causes and outcomes are also indicated. (From Ref. 3, with permission)



developing disability in tasks requiring strength, mobility,
or exercise tolerance. This expectation is supported 
by the findings in Table 73.1, after adjusting for the 
major diseases present (both clinical and subclinical),
age, gender, baseline disability level, health habits, and
depressive symptoms. Thus, it appears that disability may
result from frailty. These different clinical states are eti-
ologically related, but distinct.

Regarding the role of comorbidity in frailty, it has been
hypothesized that frailty is a wasting syndrome that can

occur as the end stage of a number of chronic diseases
(e.g., congestive heart failure, certain cancers), as well 
as the consequence of cumulative physiologic changes of
aging; this would constitute secondary frailty. This bio-
logic hypothesis differs from other contentions that
frailty and comorbidity are the same. As with disability,
this was assessed in the CHS study already mentioned,
where it was found that those who were older and had
more comorbid disease had higher rates of frailty,
although 7% of those who were frail had no major dis-
eases and about 25% had only one. The latter group may
well represent primary frailty. Additionally, the presence
of frailty was associated with higher rates of depressive
symptoms and with lower Mini-Mental scores (between
18 and 23), providing some insight into other possible
causes.4 In a work by Newman et al.9 evaluating this same
cohort, subclinical and clinical cardiovascular diseases,
including infarct-like lesions on brain MRI scan, were
associated with the phenotype of frailty. This finding sug-
gests that the extent of atherosclerosis may be a precipi-
tant of frailty, or that the decreased physiologic reserve
caused by cardiovascular disease, or other related mech-
anisms such as inflammation, may be intermediary causes
of frailty. Thus, older age and chronic diseases may be 
etiologic risk factors for frailty, whereas frailty itself 
may lead to disability in mobility and exercise tolerance-
demanding tasks.

The Physiology, Natural History, and
Continuum of Frailty

It is likely that frailty includes a range of severity—and
reversibility—of physiologic changes. Hypothetically,
there is progressive dysregulation of physiologic systems
with aging, including sarcopenia or loss of lean body
mass, chronic inflammation, immune system compromise,
and altered function of the neuroendocrine axis (Table
73.2). These changes may be etiologically interrelated,
themselves (Fig. 73.2).7 To date, no study has evaluated
all these potential etiologies together in a frail popula-
tion. However, several systems have been individually
studied in older, compared to younger, persons, and
provide supportive evidence that age-related changes in
both the neuroendocrine and the immune systems may
influence the development of frailty. For example, there
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Table 73.1. The phenotype of the syndrome of frailty 
identifies older adults at high risk of adverse geriatric 
outcomes: Hazard ratios (HR) estimated over 3 years for frail
versus nonfraila

Outcome Frail (vs. nonfrail)a

Incident fall
Unadjusted HR = 2.06

CI = (1.64–2.59)
p < 0.0001

Covariate adjusted HR = 1.29
CI = (1.00–1.68)
p = 0.054

Worsening mobility
Unadjusted HR = 2.68

CI = (2.26–3.28)
p < 0.0001

Covariate adjusted HR = 1.50
CI = (1.23–1.82)
p < 0.0001

Worsening ADL (= disability)
Unadjusted HR = 5.61

CI = (4.50–7.00)
p < 0.0001

Covariate adjusted HR = 1.98
CI = (1.54–2.55)
p < 0.0001

First hospitalization
Unadjusted HR = 2.25

CI = (1.94–2.62)
p < 0.0001

Covariate adjusted HR = 1.29
CI = (1.09–1.54)
p < 0.004

Death
Unadjusted HR = 6.47

CI = (1.09–1.54)
p < 0.004

Covariate adjusted HR = 2.24
CI = (1.51–3.33)
p < 0.0001

Note: Covariate adjustment includes age, gender, indicator for minor-
ity cohort, income, smoking status, brachial and tibial blood pressure,
fasting glucose, albumin, creatinine, carotid stenosis, history of CHF,
cognitive function, major ECG abnormality, use of diuretics, problem
with IADLs, self-report health measure, CES-D modified depression
measure.
a Frail is defined as three or more of the following factors being present:
weight loss, weakness, exhaustion, slow walking speed, and low physi-
cal activity (see Appendix for definitions).
Source: From Ref. 4, with permission of the authors.

Table 73.2. Age-related alterations in neuroendocrine and
immune system markers that may influence the development of
frailty.

Ø testosterone Ø growth hormone ≠ cortisol ≠ IL-6
Ø estrogen Ø DHEA-S ≠ SNS activity

SNS, sympathetic nervous system.
Source: From Ref. 7, with permission of the authors.
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is a clear, age-related decline in growth hormone, its
major messenger molecule IGF-1, and dehydroxy-
epiandrosterone (DHEA-S),10 and these declines are
related to loss of muscle mass and strength. In addition,
the sex steroids estrogen and testosterone clearly affect
muscle mass maintenance, and the age-related decline in
these hormones correlate with strength loss. Age-related
alterations in the hypothalamic–pituitary–adrenal (HPA)
axis, along with related increased inflammation, have also
been hypothesized to contribute to the development of
frailty.11 Cortisol secretion appears to be moderately
increased in older, compared to younger, adults, and there
is some evidence that HPA reactivity to stress is increased
in older adults.10 Long-term elevations in cortisol levels
have been associated with increased insulin resistance,
increased rates of osteoporosis and hip fracture, and
memory decline. These elevations may contribute to
inflammation, which itself may contribute to frailty. High
levels of IL-6 downregulate genes important in muscle
mass maintenance and act to amplify production of nor-
epinephrine and cortisol via increased HPA axis activity.
Based on etiologies of altered body composition in indi-
viduals with rheumatoid arthritis, Roubenoff and Rall
proposed that age-related losses of lean body mass 
and strength are influenced by inflammatory cytokines.12

Frailty appears to present a similar picture. Several
recent population studies have also suggested that eleva-
tions in the inflammatory cytokine IL-6 predicts func-
tional decline and early morbidity and mortality.13,14

These relationships likely contribute to the development
of frailty.

More inclusively, Lipsitz et al. posited that there is a
decrease with aging, in a number of systems, in the range
of responses that are available physiologically to respond
to stressors; one example is the decreased complexity 
of heart rate response with aging.15 Lipsitz suggests that
the aggregate alterations across systems may underlie the
clinical vulnerability of frail older adults. Changes at the
molecular level may also contribute to the decreased
reserve of those who are frail. Even more theoretically,
Bortz has proposed a “physics of frailty,” postulating a
loss of functional competence at a cellular level, with

thermodynamic decline and a loss of cellular energy
stores predisposing to generalized physiologic decline.16

There is some early evidence that such subclinical
changes may not be apparent in the static state, but may
be manifested under stress; this has been observed for
cortisol responses to a stressor, as already mentioned.17

However, this has not yet been demonstrated in frail
older adults. Buchner and Wagner suggested that a
reduced physiologic reserve plus decreased neurologic
control and lower energy metabolism, in the presence of
a specific physiologic trigger (see following), leads to
frailty.18 Such aggregate declines in reserve across multi-
ple physiologic systems could lead to a subclinical stage
of frailty manifesting as decreased ability to maintain
homeostasis in the face of stressors such as acute infec-
tion. This change would confer greater vulnerability 
to poor outcomes for patients with such physiologic 
alterations.

A cycle of frailty, suggested in Figure 73.1, could poten-
tially be initiated at any of multiple points, thus precipi-
tating the transition from a preclinical toward a clinically
apparent state. There is evidence from the study per-
formed to validate the frailty phenotype described here4

that the presence of only one or two of the major com-
ponents of the phenotype of frailty does predict devel-
opment of the full syndrome (with three or more
components present) over 3-year follow-up, and also
carries an increased risk of the same adverse outcomes
listed in Table 73.1, but with weaker associations than the
full frailty syndrome. This evidence suggests that there is
a prefrail stage that is associated with some risk, even
though not yet clinically apparent as frailty. It is possible
that this stage is the most remediable.

On the extreme end of the continuum of frailty, an end-
stage presentation has been termed “failure to thrive.”
This stage has been described as including unexplained
weight loss, wasting, dependency, and possibly cognitive
impairment.5 Signs include hypocholesterolemia and
hypoalbuminemia, both known predictors of mortality.5,19

Studies of hospitalized patients with these characteristics
indicate that this is frequently a nonreversible stage that
presages death and identifies patients often not able to

HPA axis dysregulation

Cortisol
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Immune System
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Figure 73.2. Hypothetical physiologic causal
pathway that influences the development of
frailty.



participate in therapy, such as rehabilitation.20 Therapeu-
tic interventions appear unlikely to reverse this presen-
tation or the outcomes, and the goals of treatment are
generally stabilization and comfort care.

Acute Precipitants of Frailty

Although the biologic basis of frailty may develop slowly
and progressively, Buchner and Wagner18 suggested that it
may develop clinically in a stepwise process, with incre-
ments of decline precipitated by acute events, such as an
infection or injury. Acute illness is often associated with a
period of bed rest and undernutrition, with resulting loss
of muscle mass, strength, and conditioning. According to
Buchner’s proposal, incomplete recovery from an illness,
perhaps through inadequate rehabilitation or another
acute illness before the period of recovery is complete,
puts the individual at risk for still more decline with
another insult. This scenario has clinical face validity and
is consistent with the evidence for a prefrail stage, as men-
tioned. If correct, it suggests that it is critical to maximize
recovery of strength and function after an acute illness.

Some diseases may contribute to frailty through direct
biologic pathways, such as a potential role of atheroscle-
rosis or inflammation. Other diseases could potentially
trigger the onset of the cycle of frailty (see Fig. 73.1) by
affecting the key components of the phenotype itself:
nutritional status, muscle wasting, exercise tolerance, or
activity level. For example, depression or congestive
heart failure could each lead to both decreased dietary
intake and low physical activity. Additionally, it is possi-
ble that medications could worsen frailty status, for
example, through appetite suppression, increasing inflam-
mation affecting muscle wasting, or lassitude affecting
activity levels.

Diagnostic Approaches to Frailty

To decrease the high levels of morbidity and mortality
observed in frail older adults, a more consistent diagnos-
tic approach to the identification and management of the
frail older adult needs to be developed and put into clini-
cal practice. A diagnostic approach based on signs and
symptoms of frailty, rather than either targeting just
comorbidity or disability or awaiting the outcomes of
frailty, has emerged in the past few years. Chin et al. iden-
tified weight loss and inactivity as important criteria in
the identification of frail, older adults and provided vali-
dation by demonstrating higher levels of mortality and
functional decline in that same study.2 Fried et al. have
validated a more specific phenotype of frailty described
previously, which is diagnosed by three or more of five
criteria: weight loss, low grip strength, low levels of phys-

ical activity, subjective exhaustion, and slow walking
speed4 (see Appendix). Whatever approach is used, a
screening phenotype will only identify clinically manifest
frailty. The subclinical or prefrail stages described here
may mark a less-advanced but still vulnerable group,
wherein early identification of declines in weight,
strength, dietary intake, walking speed, or activity could
make a difference in outcomes.

Differential Diagnosis of Frailty

When considering the prevention and treatment plan 
for clinical care for the frail older adult, it is important 
to keep in mind the numerous medical illnesses with a
cachectic component that may either mimic or trigger
frailty.21 Frailty is, in part, a wasting syndrome of complex
etiology, one that can coexist with acute and chronic
disease. It is therefore frequently challenging to differ-
entiate the wasting caused by a specific disease state from
the wasting of frailty. Because signs and symptoms of all
wasting syndromes often include weight loss, declines in
strength and physical activity, and physical exhaustion, it
is important that a full differential diagnosis of wasting
syndromes that may mimic frailty be considered (Table
73.3). Severe congestive heart failure or cardiac cachexia
has a well-described wasting syndrome associated with it.
Cachexia related to occult malignancies is also common
in older adults. Many connective tissue or collagen vas-
cular diseases can be accompanied by a wasting syn-
drome, including rheumatoid arthritis and polymyalgia
rheumatica. Chronic infections can also lead to wasting.
Major depression can also present with several of the
classic signs and symptoms of frailty. All these disorders
are potentially treatable and must be ruled out in any
older adult who presents with wasting symptoms.
Because many of these disorders may well trigger the
apparently independent and self-perpetuating syndrome
of frailty as well as wasting syndromes in their own right,
aggressive management of these disorders may slow the
corresponding functional and medical declines that lead
into the cycle of frailty (see Fig. 73.1).
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Table 73.3. Differential diagnosis of common chronic diseases
of older adults that have wasting features that can mimic or
trigger frailty.

Congestive heart failure
Occult malignancy
Chronic infection
Rheumatoid arthritis
Polymyalgia rheumatica
Major depression
Parkinson’s disease
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Treatment of Frailty

The physiologic and functional vulnerability of frail, older
adults should be used to guide their clinical management.
Most frail older adults have numerous medical problems,
many of which present atypically. The diagnosis and man-
agement of these medical problems must be addressed,
selecting treatment in context with the overall physiologic
and functional tolerance for their treatments, including
special attention to altered pharmacokinetics and higher
risk for complications in this population. In addition,
numerous social, psychologic, and functional issues pro-
foundly affect the health status of frail older adults and
need to be included in any comprehensive treatment plan.

Independent of treatment for the numerous medical
illnesses that can coexist with frailty, several groups of
investigators have evaluated exercise and nutrition as
potential treatments for frailty. Most studies have clearly
shown a benefit of strength training exercise in improv-
ing strength and functionality in frail, older adults.22,23

Evans has reported that high-intensity strength training
has highly anabolic effects in older adults. He reported a
10% to 15% decrease in nitrogen excretion after initia-
tion of such training, which persisted for the l2-week
duration of training.24 In other words, progressive resist-
ance exercise improved nitrogen balance. As a result,
older patients performing resistance training had a lower
mean protein intake requirement than did sedentary sub-
jects. Tai Chi has also proven beneficial in the prevention
of falls and injuries in older adults who practice it on a
regular basis, perhaps having similar effects.25 Nutritional
interventions are less clearly indicated in frail older
adults, at least when they are the only intervention.26

Poehlman et al. have shown that older men and women
must increase energy expenditure by 1000 kcal per week
to obtain compensatory increases in energy (food) intake
and increases in resting metabolic rate.27 Indeed, there
appears to be minimal physiologic response to increased
protein calorie nutrition in frail persons unless it is done
in conjunction with an exercise program.23,26,27 A benefit
to functional outcomes was suggested in a cohort of very
old, frail adults through combining strength training exer-
cises and increased nutrition.23

The endocrine system has long been proposed to play a
role in the development of frailty, and there have been a
number of endocrinologic intervention trials seeking to
improve muscle mass or strength in older adults. In part,
such trials have been based on observations of age-related
declines in hormone levels, such as declines in testos-
terone levels identified in older men. However, no direct
relationship of age-related decline in testosterone levels to
strength has ever been demonstrated. While the replace-
ment of testosterone in hypogonadal younger and older
men has proven effective in increasing muscle mass and
strength, no study has clearly demonstrated a benefit of

testosterone for the treatment of frail, older men with
normal, age-related declines in testosterone. Growth
hormone and its major messenger molecule IGF-1 have
also been extensively studied in older adults, and a
number of interventions have been tested to improve
muscle mass or strength. Although there is a clear indica-
tion for growth hormone (GH) replacement in adults who
have pituitary deficiency, no study has yet demonstrated
that interventions with growth hormone or GH-releasing
factor benefit normal adults or frail older adults.28

Organizational Approaches Effective
for Frail Older Adults

Frail older adults, in addition to being clinically vulnera-
ble, have the added difficulty of often being financially
and socially vulnerable. They may also have diminished
capacity to access appropriate health care services, navi-
gate multiple providers, and obtain supplies and medica-
tions. Devising viable and effective systems to coordinate
the complexities of frailty care within the increasingly
cost-conscious health care environment is a major chal-
lenge for providers taking care of frail adults. During the
past 30 years, geriatricians have developed and tested
numerous models for care of the frail elderly. From this
experience a series of best practices is emerging.

To determine the appropriate delivery systems for frail
patients, we consider the following questions.

• What are the principles of high-quality care for frail
older adults?

• What are the best strategies for delivering care to frail
older adults?

Principles of High-Quality Care for Frail
Older Adults

Frail older adults are complex, fragile, and often chroni-
cally ill patients, and as such require a more intensive
approach to the delivery of care than healthy geriatric
patients. Traditional medical care, generally designed to
treat acute illnesses in patients actively seeking care,
tends to employ episodic interactions where physicians
perform medical diagnosis and offer treatment options.
These traditional models of care often do not provide for
the ongoing management of chronic conditions and 
prevention that frail patients require. They also are not
geared to care for patients who require coordination of
care or are unable to seek the care they need (Fig. 73.3).

Effective interventions for care of frail older adults
incorporate a number of activities that can be distilled
into a series of five steps.



1. Targeting: Successful interventions focus their
efforts on high-risk patients with reversible problems or
who would benefit from stabilization.

2. Assessment: Having the appropriate expertise
available to comprehensively identify medical and 
nonmedical needs is central to implementing effective
interventions. Conversely, lack of expertise may lead 
to missed care needs or failed interventions, Assessing
these needs often requires the skills of a multidisciplinary
team.

3. Intervention: Knowing and using the up-to-date evi-
dence-based interventions that make a difference is vital
to improving outcomes.

4. Implementation: Patient adherence to treatment
regimens is highly variable, requiring time to folIow up
on patient tolerance of a new treatment plan. There are,
however, implementation strategies that physicians and
health care teams can perform to improve adherence to
treatment plans.

5. Evaluation: Assessing the processes and outcomes
of care delivery enables providers to modify their ap-
proach to be more responsive to the needs of patients or
more effective in care. Integrating performance improve-
ment into the design of care facilitates the implementa-
tion of real improvements over time.

Successful Care Strategies for 
Frail Older Adults

Although these five steps are common approaches to
management of complex medical issues, with modifica-
tions they provide an important framework for the care 
of frail older adults. Successful care models tend to
perform these steps, and many of them have been able to
demonstrate improved outcomes such as reduced mor-
tality, reduced hospitalizations, and improved function.
Conceptually, the type of care shown to improved out-
comes varies by health and severity of frailty status (Fig.
73.4). We briefly describe some of the different care
models that have been developed to treat patients across
the frailty spectrum, from the prefrail older adult to the
acutely ill, hospitalized frail patient, and the frail, de-
pendent individual.
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Figure 73.3. Coordination of care.
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Periodic Visits with Midlevel Providers

Successful models designed to prevent community-
dwelling seniors from becoming frail include the use of
periodic visits with midlevel providers. Stuck et al. were
able to improve function and reduce nursing home days
in community-dwelling seniors through a series of home
visits by a geriatric nurse practitioner designed to iden-
tify unmet needs, facilitate access to appropriate services,
and provide limited care recommendations with the sup-
port of a geriatrician.29 In an analogous delivery model
using geriatric nurse practitioner visits at a local senior
center, designed to link seniors to existing community
resources, provide chronic disease management and ex-
ercise classes, and increase social contact with other
elders, Leveille et al. reduced hospital days and improved
physical function in community-dwelling chronically ill
patients aged 70 and over.30

Short-Term Outpatient Team Care

The use of outpatient multidisciplinary care teams on a
short-term basis to perform comprehensive assessments
and manage unmet needs can be effective in prefrail and
frail patients as well. Hospital days and costs were 
reduced over a 1-year period through outpatient, multi-
disciplinary team assessment and short-term interven-
tion in frail older adults with changing medical needs.31

Fall prevention in older patients has been achieved using
comprehensive assessment by nurse practitioners and
physical therapists, coupled with a 3-month intervention 
in seniors aged 70 and older at risk for falls.32 One-time
multidisciplinary geriatric consultation can reduce func-
tional decline in the outpatient setting in elderly patients
with urinary incontinence, depression, falls, or functional
impairment, when combined with aggessive adherence-
improving strategies including phone calls to patients 
and primary care physicians.33 Comprehensive assessment
followed by interdisciplinary primary care of a population-
based sample of community-dwelling Medicare ben-
eficiaries ages 70 and older who were at high risk of 
hospital admission led to less functional decline and less
use of home health care than controls.34 One-time multi-
disciplinary consultations in isolation appear to be 
substantially less effective than those utilizing such 
implementation strategies.35

Inpatient Team Care

Inpatient multidisciplinary teams led by geriatricians 
can improve clinical and cost outcomes for hospitalized
seniors.36,37 In addition to geriatrically trained nurses 
and team care, modifying the hospital environment, for
example, through the use of rails and carpets, can help
reduce the complications of hospitalization and reduce

length of hospital stay. Multidisciplinary team care can
also be effective in an inpatient rehabilitation setting for
older patients with reversible functional impairments.38

In contrast, studies evaluating the effectiveness of inpa-
tient geriatric consultation alone have failed to demon-
strate an improvement in clinical outcomes for geriatric
patients. Further work may need to be performed to
clarify the obstacles to finding an effect; in some cases,
this may have been due to the methods used for identi-
fying those to receive the care being tested.

Transitional Care

Providing rehabilitation and aggressive clinical follow-up
for patients after acute illness can be effective in improv-
ing outcomes for elderly patients with acute exacerba-
tions of chronic illnesses or undergoing major surgery
and potentially in preventing frailty. Naylor et al. showed
that nurses working with specific transitional care proto-
cols, following patients from hospital to home, were able
to significantly reduce readmissions and costs.39

All-Inclusive Care

The Program for All-Inclusive Care for the Elderly
(PACE), a Health Care Financing Administration
(HCFA) demonstration project based upon the On Lok
model in San Francisco, has been the most comprehen-
sive care delivery system designed to address the needs
of community-dwelling disabled and often frail seniors.
In this capitated program, nursing home-eligible patients
over the age of 55 are cared for by interdisciplinary
teams, primarily in a day hospital setting. Focus is placed
upon preventive, rehabilitative, and end-of-life care;
short-term hospital and nursing home care are provided
as necessary. This all-inclusive model has been successful
at reducing hospitalizations by approximately 25%, when
compared to the experience of similarly functionally
impaired non-PACE seniors.40

In summary, a spectrum of geriatric care models can be
matched to the stage of frailty in older patients (see Fig.
73.4) and effectively improve outcomes for each stage.
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Appendix. Cutoffs Used to 
Define Frailty

• Weight loss: In the past year, have you lost more than
10 lb unintentionally (i.e., not due to dieting or exer-
cise)? If yes, then frail for weight loss criterion.
At follow-up, weight loss was calculated as: (weight in
previous year - current measured weight)/(weight in
previous year) = K. If K ≥ 0.05 and the subject does not
report that he/she was trying to lose weight (i.e., unin-
tentional weight loss of at least 5% of previous year’s
body weight), then frail for weight loss = Yes.

• Exhaustion: Using the CES-D Depression Scale, the
following two statements are read. (a) I felt that every-
thing I did was an effort; (b) I could not get going. The
question is asked: How often in the last week did you
feel this way? 0 = rarely or none of the time (<1 day),
1 = some or a little of the time (1–2 days), 2 = a mod-
erate amount of time (3–4 days), or 3 = most of the
time. Subjects answering “2” or “3” to either of these
questions is categorized as frail by the exhaustion
criterion.

• Physical Activity: Based on the short version of the
Minnesota Leisure Time Activity questionnaire, asking
about walking, chores (moderately strenuous), mowing
the lawn, raking, gardening, hiking, jogging, biking,
exercise cycling, dancing, aerobics, bowling. golf, singles
tennis, doubles tennis, racquetball, calisthenics, swim-

ming. Kilocalories per week expended are calculated
using standardized algorithm. This variable is stratified
by gender.

Males: Those with Kcal of physical activity per 
week <383 are frail.

Females: Those with Kcal per week <270 are frail.

• Walk time, stratified by gender and height (gender-
specific cutoff at median height):

Cutoff for time to walk 15 feet
Male criterion for frailty:
Height £173cm ≥7s
Height >173cm ≥6s
Female
Height £159cm ≥7s
Height >159cm ≥6s

• Grip strength, stratified by gender and body mass index
(BMI) quartiles:

Cutoff for grip strength (kg)
Males criterion for frailty:
BMI £24 £29
BMI 24.1–26 £30
BMI 26.1–28 £30
BMI >28 £32
Females
BMI £23 £17
BMI 23.1–26 £17.3
BMI 26.1–29 £18
BMI >29 £21

Summary for frailty: a subject is frail if he/she has 3, 4, or 5 
components identified as frail. Intermediate subjects have 1 or
2 components, and subjects with 0 positive frailty factors are
considered not frail.
Source: From Ref. 4, with permission of the authors.
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Dementia
Gary J. Kennedy

primary neuronal degeneration and genetic and other
risk factors are discussed in the next chapter. What
follows here is a commonsense, evidence-based approach
to treatment.

Differential Diagnosis

Table 74.1 characterizes the various cognitive disorders,
as well as the specific dementias. The diagnosis is chal-
lenging in the early stage because there are no definitive
biologic markers, the onset is often insidious, and other
reversible causes of cognitive impairment either resem-
ble or accompany dementia. Clinical history from patient
and family, physical examination, mental status assess-
ment, and laboratory procedures are carried out to detect
reversible or partially reversible disease. Although few
dementias are reversible, most have elements that will
partially remit.8

Delirium (see Chapter 76) is perhaps the most
common cognitive disorder and often complicates
dementia. The hallmarks are fluctuating level of aware-
ness, impaired attention, disorganized thinking, and
demonstrable physiologic disturbance. Symptoms should
remit once the disturbance is reversed, but recovery may
be delayed in older persons. Delirium can also be chronic
and difficult to distinguish from dementia.9 Cognitive
impairment due to depressive disorders is distinguished
by the patient’s prominent complaints of difficulty with
memory and concentration. Apathy, irritability, and
reluctance to complete cognitive testing are apparent.
Aphasia is usually absent.10 However, there is a growing
body of evidence that late-life depression accompanied
by cognitive impairment often heralds the onset of
dementia, even when the initial impairment remits with
antidepressant therapy.11

Age-associated memory impairment (AAMI) is char-
acterized by memory complaints in persons age 50 or
older whose performance falls 1 SD below the mean on

Dementia is a syndrome of progressive, global decline in
cognition that is severe enough to degrade the individ-
ual’s well-being and social function. Persons with demen-
tia have learning and memory problems, plus at least 
one of the following: impairments in communication
(aphasia), reasoning, and planning (executive function);
recognition and manipulation of objects in space
(agnosia, apraxia); orientation; and the regulation of
emotion and aggression. Dementia is the most common
cause of disability among older Americans.1 With the
number of dementia cases projected to double over the
next 40 years,2 even modestly effective interventions will
have substantial benefits if achieved in the population 
at large. However, rates of underrecognition and under-
treatment are considerable.3 A comprehensive approach
combining proven interventions can have a major impact
on the patient and family’s well-being and on the costs of
long-term care.

Epidemiology and Costs

There were 360,000 new cases of Alzheimer’s dementia
diagnosed in 1997, with prevalent cases from all forms 
of dementia approaching 4 million Americans.4 Costs of
dementia care provided by professionals, institutions, and
agencies total $100 billion a year. Yet, most persons with
dementia are cared for in the community rather than
institutions. The expense to the family members provid-
ing community-based care is estimated to be an addi-
tional $100 billion. Alzheimer’s disease alone affects 
8% to 15% of persons 65 and older. The prevalence of
dementia increases exponentially, doubling every 5 years
at least to age 85, at which point the incidence may
decline.5 Among individuals 85 and older with a
demented first-degree relative, however, the prevalence
approaches 50%.6 And, despite improved survival rates
associated with cardiovascular disease, an increase in 
vascular dementia may be expected.7 Pathogenesis of
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tests normed for younger adults. Although lower memory
scores are predictive of dementia, only 1% to 3% of these
individuals will experience global cognitive decline in 
the ensuing 12 to 24 months.12 In contrast, 5% to 15% 
of persons with mild cognitive impairment (MCI) will
develop dementia within the year. MCI is characterized
by performance between 1 and 1.5 SD below the mean
on tests of memory. As with AAMI, persons with MCI
have memory complaints but do not meet diagnostic 
criteria for dementia; they exhibit slowed information
retrieval, but orientation and communication are usually
intact.13

Although a histologic examination of brain tissues sets
the criteria for “definite” Alzheimer’s disease, the diag-
nosis of “probable” Alzheimer’s dementia can be accu-
rately made in 90% of cases by history from the patient
and family and clinical examination.1 “Possible” cases
may have atypical features but no identifiable alternative

diagnosis. Alzheimer’s disease is the most frequent
dementia. The onset is insidious; the decline is smooth,
but more rapid in the middle stage in which behavioral
disturbances emerge. Individuals with Alzheimer’s
disease often minimize their deficits, unlike persons with
MCI or depression. Alzheimer’s and Pick’s disease rep-
resent cortical dementias in which there is primary 
neuronal degeneration.14 Huntington’s and Parkinson’s
disease represent the subcortical dementias. Dementia
associated with Lewy bodies overlaps with both 
Parkinson’s and Alzheimer’s disease in presentation and
distribution of pathology.

The secondary neuronal degeneration of the vascular
dementias is caused by angiopathic disorders, most com-
monly ischemic heart disease and arrhythmias, hyper-
tension, and diabetes. Hemiparesis, gait disorder, and
other signs of past stroke also suggest vascular dementia.
However, the pathology of vascular dementia is fre-

Table 74.1. Differential diagnosis of cognitive impairment in adults.

Condition Distinguishing features

Dementia Progressive decline, global cognitive impairment with learning and memory deficits (recent > remote), aphasia,
apraxia, agnosia, executive dysfunction; patients tend to minimize deficits

Developmental disorder Childhood onset without progressive decline; history of diminished educational and work attainment;
attention unimpaired

Delirium Sudden onset and fluctuating course with inattention, disorganized thinking, and altered level of awareness;
impairment reversible but recovery may be prolonged by advanced age

Major depressive disorder Memory and concentration complaints prominent; aphasia absent, apathy or irritability present; cooperation 
with cognitive impairment with testing difficult, risk of subsequent dementia elevated

Age associated Age >50, memory complaints prominent; performance below 1 SD from the mean on tests normed with young 
adults, information retrieval slowed; learning, orientation, communication intact; functional independence 
preserved

Mild cognitive impairment Age >50, memory complaints prominent; performance below 1.5 SD from the mean on tests compared to age
mates, information retrieval slowed; learning, orientation, communication intact; functional independence 
preserved

Alzheimer’s disease Insidious onset with smooth, inexorable decline, cortical atrophy; apolipoprotein E, e4 allele, and cardiovascular 
disease elevate risk; more rapid decline in middle-stage onset; mood disturbance early, psychosis and 
behavioral disturbance later in the course

Vascular dementia Sudden onset, fluctuating course with temporary improvements or prolonged plateau; multiple infarcts, diffuse 
white matter lesions, diabetes, cardiovascular disease present; focal neurologic exam

Huntington’s disease Autosomal dominant but incomplete penetrance inheritance pattern; atrophic caudate nuclei; premorbid DNA 
testing quantifies risk, age of onset, severity

Parkinson’s disease Characteristic tremor with unilateral onset, bradykinesia, bradyphrenia, cognition may be spared
Acute cognitive impairment Focal neurologic exam; circumscribed rather than global cognitive deficits may improve significantly over 

due to stroke, traumatic 6 months
brain injury

Frontal lobe degeneration, Personality, sociability, executive function prominently impaired; disinhibition, impaired judgment, and social 
Pick’s disease indifference significant; aphasia, apraxia, amnesia, loss of calculation less notable

Lewy body dementia Sudden onset, fluctuating level of awareness, psychosis (visual and auditory hallucinations more often than 
delusions) prominent, parkinsonian signs and falls; adverse response to typical antipsychotic

Corticonuclear Marked visuospatial impairment, substantial apraxia, memory behavior disturbance less prominent
degeneration

Creutzfeldt–Jakob disease Rapid progression, death in 6–12 months, characteristic EEG, myoclonic jerks
Alcohol-related dementia Massive, prolonged abuse; may remit with abstinence
Normal pressure Gait disturbance (“magnetic gait”), incontinence, ventricular enlargement disproportionate to cortical atrophy

hydrocephalus
AIDS dementia HIV positive, may present with behavioral disturbance, parkinsonian features

Source: Used with permission from Kennedy GJ. Geriatric Mental Health Care: A Treatment Guide for Health Professionals. New York: Guilford;
2000:48.



quently of a mixed type (cortical and subcortical) with
diverse presentations in which the loss of brain volume,
ventricular dilatation, bradykinesia, and the cognitive
deficits are difficult to distinguish from Alzheimer’s
disease.

Although perceptual distortions are common in
dementia, when visual or auditory hallucinations are
prominent, signs of Parkinson’s disease are evident, the
onset was abrupt, and the course characterized by lucid
moments alternating with confusion, Lewy body disease
may be diagnosed.15 Paranoid delusions, falls, and depres-
sion are also characteristic of diffuse Lewy body demen-
tia. More importantly, patients with diffuse Lewy body
disease experience marked disruptions in dopaminergic
systems, accounting for their exquisite sensitivity to
antipsychotic medications.16

Alzheimer’s, vascular, and Lewy body disease make up
the majority of dementia diagnoses. Table 74.2 offers a
simplified algorithm that will capture 95% of the demen-
tias encountered by the average practitioner. The rare
dementias would be easy to overlook were it not for their
distinctive features. Marked deficits in visual perception
and praxis out of proportion to memory impairment
suggest corticonuclear degeneration. Changes in affect,
typically depression but also hypomania and irritability
preceding signs of dementia, suggest a non-Alzheimer’s
diagnosis.17 Early deterioration in personality, loss of 
social inhibitions, and frontal lobe atrophy indicate 
Pick’s dementia.18 Physical signs such as the tremor and
bradykinesia of Parkinson’s disease, the choreoathetoid
movements of Huntington’s disease, the myoclonic
twitching of Creutzfeldt–Jakob disease, or the pseudo-
bulbar palsy of vascular dementia may not present before
intellectual deterioration is observed. Huntington’s
disease is typical of the subcortical dementias in that
various cortical functions, including communication,

praxis, and visual perception, are generally spared.
Emotional disturbances and personality change are reg-
ular features of Huntington’s disease and are frequently
the first signs of the illness.19 Normal pressure hydro-
cephalus is characterized by incontinence, abnormal
(“magnetic”) gait, and ventricular atrophy out of pro-
portion to cortical loss.

Dementia may also be secondary to infectious systemic
disease such as syphilis or acquired immunodeficiency
syndrome.20 Transmissible disorders of the prion type
(Creuztfeldt–Jakob disease) may also cause dementia
through exposure to infected foodstuffs or transplanted
tissues or extracts.21

Diagnostic Procedures

Routine diagnostic laboratory procedures include com-
plete blood count, blood chemistries, liver function
studies, serologic test for syphilis, thyroid-stimulating
hormone and vitamin B12 and folate levels, and cardio-
gram. In less than 1% of patients will these procedures
detect a reversible cause of dementia. However, the iden-
tification of comorbid conditions whose less than optimal
treatment compounds the disability or worsens the prog-
nosis of the dementia will be more substantial. Chest 
x-ray, human immunodeficiency virus (HIV) test, and 
test of Lyme disease may also be included, based on phys-
ical examination and history. For patients with syncope
or suspected seizures, an electroencephalogram may be
ordered. A review of prescribed and over-the-counter
medications and intake of alcohol and tobacco products
is mandatory. Medications may be the most common
cause of reversible dementia.

Imaging studies are used to confirm the diagnosis when
clinical findings are equivocal, to distinguish one demen-
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Table 74.2. Simplified algorithm for the differential diagnosis of dementia.

Insidious onset with smooth decline and
motor function minimally impaired?

Abrupt onset or fluctuating course, little
YES NO Æ if any psychosis?

Ø
Alzheimer’s dementia

History of stroke or significant ischemic
brain injury on CAT scan or MRI?

Marked fluctuation in cognitive impairment,
YES NO Æ hallucinations prominent, signs of Parkinson’s

Ø syndrome evident, falls

vascular dementia YES

Ø
Lewy body disease

Source: Used with permission from Kennedy GJ. Geriatric Mental Health Care: A Treatment Guide for Health Professionals. New York: Guilford;
2000:51.
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tia from another, and to detect reversible causes. Because
the incidence of irreversible dementia is age related, the
detection rate for reversible causes with imaging declines
with advancing age. Computerized tomography of the
brain, without contrast, should be performed when focal
neurologic signs are present, when change in mental
status is sudden, or when trauma or mass effects are sus-
pected. Magnetic resonance imaging may be indicated
when vascular dementia is suspected. However, the white
matter changes seen on T2-weighted images are not 
necessarily indicative of dementia.1 Functional imaging
studies with positron emission tomography or single
photon emission computerized tomography may detect
the temporoparietal metabolic deficits of Alzheimer’s
disease or the diffuse irregular deficits of vascular demen-
tia when objective signs of memory impairment are equiv-
ocal.22 Functional imaging is far from being a routine
clinical procedure. As treatments become available for
early intervention, however, the desire for early detec-
tion may yet bring functional imaging into everyday 
practice.

Cognitive Assessment

Cognitive assessment should be conducted without
family present to avoid distractions and any potential
embarrassment over failed items. Because the patient is
asked to actively demonstrate errors, considerable care 
is required to place the person at ease and accurately
administer the exam. It is useful to discuss findings and
recommendations in the individual interview and then
gain the patient’s permission to share the information
with family. A premium is placed on openness and dis-
closure. However, certain individuals will be too anxious
or suspicious to be examined alone or to accept a dis-
cussion of findings and recommendations in their pres-
ence. In such cases, tact and ingenuity are required to
obtain consent for disclosure to the family. The use of a
cognitive screening instrument allows the clinician to
demonstrate the presence and, with longitudinal admin-
istrations, the course of deficits objectively.

A number of factors may influence cognitive perform-
ance yet not be indicative of dementia. These aspects
include inefficient learning strategies, slowed processing
capacity, reduced attention, sensory deficits, and age-
associated memory impairment.23 Age, education, and
other demographic factors also alter performance.24

Language, visuospatial ability, and abstract reasoning are
less affected by age than memory and learning. Long-
term and procedural memories are relatively preserved,
whereas recent and episodic recall decline.25 For example,
the older musician may perform pieces from early life
with both facility and feeling but not recall what was
played the next day. New music will be impossible to
master, despite good command of the instrument.

The Mini-Mental State Examination (MMSE) is the
most widely used screening exam for impaired cognition
in the United States and has been translated to a number
of languages and normed for age and education. Molloy
and Standish26 have standardized the administration pro-
cedures for the MMSE to reduce test time and uncer-
tainty about scoring (Table 74.3). Their techniques also
reduce test anxiety. A perfect score is 30, with mild to
moderate impairment falling between 18 and 24. For
persons with fewer than 9 grades of education, a score 
of 17 or less is evidence of at least mild impairment.
The average decline in MMSE scores among Alzheimer’s
patients is 2 to 4 points per year. In the study by Kelman
et al. of 1855 older community residents, an impaired
MMSE score whether mild, moderate, or severe was a
stronger predictor of mortality than physical disability,
number of conditions, or age.27

MMSE scores of 19 and above, memory loss and dis-
orientation, repetitiousness, loss of interests, and change
in personality characterize mild Alzheimer’s dementia.28

Although depression may appear early, delusions, agita-
tion, sleep disturbance, and wandering are more charac-
teristic of moderate dementia. Persons with moderately
advanced dementia have MMSE scores ranging between
10 and 19. They require supervision to complete tasks 
of daily living, such as dressing, and to be safe from 
dangerous wandering. Severe dementia is evidenced by
marked aphasia, loss of capacity to recognize family,
incontinence, and dependency in all aspects of daily living.

Of the widely used screens for cognitive impairment,
the Clock Drawing Test is the briefest, requiring less than
5min to complete. The patient is asked to draw a clock
face with all the numbers and hands and then to state 
the time as drawn. The number 12 must appear on top (3
points), there must be 12 numbers present (1 point), there
must be two distinguishable hands (1 point), and the time
must be identified correctly (1 point) for full credit. A
score less than 4 is considered impaired.29 The Free and
Cued Selective Reminding may be useful to distinguish
age-associated memory impairment from dementia. The
Free and Cued Selective Reminding test reduces the age-
related decrements in learning and processing to elicit
genuine deficits in recall, which are characteristic of
dementia. The measures may also be less sensitive to edu-
cational attainment.23 For intellectually gifted persons,
those with higher educational attainment, and when
decline is subtle, referral to a neuropsychologist is war-
ranted. For annual screening of seniors in primary care
without signs or symptoms of dementia, the MMSE com-
bined with the Clock Drawing Test provides adequate
sensitivity and specificity.29 Serial assessments at 6-month
intervals are helpful when the diagnosis remains suspect.
However, like imaging studies, none of the cognitive
screening or neuropsychologic batteries can be consid-
ered diagnostic.
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Table 74.3. Standardized Mini-Mental State Examination.

Preparations
Ensure that the patient is willing and that vision and hearing aids if needed are in place. Ask “Would it be all right to ask you some questions

about your memory”? Ask each question a maximum of 3 times. If the patient does not respond score the item as 0. If the answer is
incorrect, score 0. Do not hint, prompt, or ask the question again once an answer has been given. If the patient answers, “What did you
say?” do not explain or engage in conversation—merely repeat the same directions up to a maximum of 3 times. If the patient interrupts
or wanders from the task, redirect the person by saying “I will explain in a few minutes when we are finished. Now if we could just proceed
please . . . we are almost finished.”

Begin by saying I am going to ask you some questions and give you some problems to solve.
1. (Allow no more than 10 seconds for each reply) Max Score

a) “What year is this?” (Accept exact answer only) 1
b) “What season is this?” (In the last week of the old season or first of the new, accept either) 1
c) “What month of the year is this?” (On the first day of the new month or last day of the previous, accept either month) 1
d) “What is today’s date?” (The day before of after is acceptable, e.g., on the 7th accept the 6th or 8th) 1
e) “What day of the week is this?” (Exact day only) 1

2. (Allow no more than 10 seconds for each reply)
a) “What county/borough are we in?” 1
b) “What province/state/country are we in?” 1
c) “What city/town are we in?” 1
d) If in the clinic, “What is the name of this hospital/building?” (Exact name of hospital/institution/building only) 1
If in the patient’s home “What is the street address of this house?” (Street name and house number or equivalent in 
rural areas)
e) If in the clinic “What floor of the building are we on?” (Exact answer only) 1
If in the home “What room are we in?” (Exact only)

3. “I am going to name 3 objects. After I have said all 3, I want you to repeat them. Remember what they are because I am going 3
to ask you to name then again in a few minutes.” (Say the objects slowly at 1-second intervals)
“BALL (1 second) CAR (1 second) MAN. Please repeat the 3 items for me.”
(Score 1 point for each reply on the first attempt. Allow 20 seconds for the reply, if the patient cannot repeat all 3 on the first 

attempt, repeat until they are learned but no more than 5 times)
4. “Now please subtract 7 from 100 and keep subtracting 7 from what’s left until I tell you to stop.” (May repeat 3 times if the 5

patient pauses—allow 1 minute for answer. Once the patient starts do not interrupt until 5 subtractions have been completed.
If the patient stops, repeat “keep subtracting 7 from what’s left” for a maximum of 3 times. See scoring examples below)

5. “Now what were the 3 objects that I asked you to remember?” (Score 1 point each regardless of the order; allow 10 seconds) 3

BALL CAR MAN
6. Show the patient a wristwatch and ask; “What is this called?” (Accept “wristwatch or “watch” but not “clock” or “time”) 1
7. Show a pencil and ask; “What is this called?” (Do not accept “pen”) 1
8. I’d like you to repeat a phrase for me: say “no if’s, and’s, or but’s.” (Exact reply only) 1
9. “Read the words on the page and then do what it says.” (Hand the patient the sheet with CLOSE YOUR EYES on it. 1

Instructions may be repeated 3 times but patient must close eyes for correct score)
10. Ask if the patient is right or left handed. The paper is held in front of the patient and should be taken with the nondominant 3

hand.
“Take this paper in your right/left hand, fold it in half, and place it on the floor.”
Takes paper with nondominant hand = 1
Folds it in half = 1
Places it on the floor = 1

11. Give the patient a pencil and paper and say “Write any complete sentence on this piece of paper.” (Allow no more than 30 1
seconds. Sentence should make sense. Ignore spelling.)

12. Place intersecting pentagons design, pencil, and paper in front of the patient. Say: “Please copy this design.” Allow multiple 1
attempts up to 1 minute. To be correct the patient’s copy must show a 4-sided drawing within two 5-sided figures. Ignore
rotation and distortions.)

Scoring serial sevens:

93, 86, 79, 72, 65 5 points
93, 88, 81, 74, 67 4 points
92, 85, 78, 71, 64 4 points
93, 87, 80, 73, 64 3 points

Scource: Adapted with permission from the author, Dr. D.W. Molloy, McMaster University. Also see Molloy DW,Alemayehu E, Roberts R. (1991)
A standardized Mini-Mental State Examination (SMMSE): its reliability compared to the traditional Mini-Mental Sate Examination (MMSE).
American Journal of Psychiatry. 148:102–105.
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Assessment of Functional Impairment

Although the examination of cognition occurs between
patient and practitioner, functional impairment is more
reliably assessed with collateral informants, most often
family.30 An assessment of activities of daily living not
only covers the maintenance of physical hygiene and
grooming, but also the more instrumental tasks such as
management of finances, property, and household chores.
Patients may appear in immaculate condition as a result
of attentive caregivers, yet not be able to shop, cook,
bathe, dress, or pay the bills without total assistance. The
Global Deterioration Scale and Functional Assessment
Staging (Table 74.4) is a widely used measure of demen-
tia-related dependency.31

Treatment

The comprehensive approach to dementia care seeks to
preserve the patient’s independence by delaying disabil-
ity to the end of the natural life span. There are five ele-
ments to the comprehensive approach. First is accurate
diagnosis of the specific dementia and recognition of
other conditions that contribute excess disability. Second
is caregiver education, counseling, and support. The 
third element is the pharmacologic palliation of cogni-
tive impairment. Fourth are interventions, both phar-
macologic and environmental, to lessen behavioral and
psychologic disturbances. Fifth is early advance care
planning in anticipation of late-stage and end-of-life 
care issues.

Reduction of Excess Disability

Beyond recognition of the specific dementia, the optimal
treatment of associated conditions is critical. One-half of
persons with dementia have a concurrent physical or
mental illness that contributes to their functional impair-
ments. Half that number will experience at least tempo-
rary benefits from treatment of the comorbid condition.
And, in half that group, the benefits will last a year or
more.32 Weight control, exercise, elimination of tobacco
use, and minimizing alcohol intake represent good pre-
ventive health at any age, perhaps more so for individu-
als with dementia. However, some persons would rather
not forgo real pleasures in the present for the promise of
potential benefits in the uncertain future. For patients
with suspected vascular dementia, the use of 325 mg
aspirin daily should be recommended.33

Counseling and Coaching the Caregiver

The cornerstones of caregiver counseling are education,
emotional support, and telephone availability. When
combined with support groups, these techniques delayed
nursing home admission an average of 9 months without
increasing the caregiver’s burden.34 The majority of
dementia care is provided by female family members who
vary widely in their capacity to adapt to the burdens of
the illness.35 Rehabilitation of the patient should always
include consultation with the family, and failure of the
family to appear should alert the clinician to future prob-
lems. Most families are remarkably creative in providing
care. Others seem enmeshed, trapped in maintaining 

Table 74.4. Evolution of Alzheimer’s disease (AD) as measured with the Functional Assessment Staging/Global Deterioration
Scale (FAST/GDS), Clinical Dementia Rating (CDR) Scale, and Mini-Mental State Examination (MMSE).

FAST/GDS CDR MMSE
stage stage score Diagnosis Elapsed Time Progression of Disability

1 0 29 Normal 0 No difficulties either subjectively or objectively
2 0.5 Age-associated memory Complaints of forgetting location of object, subjective

impairment work difficulties
3 0.5 25 Mild cognitive impairment Decreased job functioning evident to co-workers;

difficulty in traveling to new locations
4 0.5 19 Mild AD 7 years Decreased ability to perform instrument ADL’s
5 1 14 Moderate AD 9 years Requires assistance in choosing proper clothing
6a 2 5 Moderately severe AD 10.5 years Difficulty putting clothing on properly
6b 2 Unable to bathe properly; may develop fear of bathing
6c 3 Inability to handle mechanics of toileting
6d 3 Urinary incontinence
6e 3 Fecal incontinence
7a 3 0 Severe AD 13 years Ability to speak limited (1 to 5 words a day)
7b 3 All intelligible vocabulary lost
7c 3 Nonambulatory
7d 3 Unable to sit up independently
7e 3 Unable to smile
7f 3 Unable to hold head up

Source: Adapted from Reisberg B. Alzheimer’s disease. In: Sadavoy J, Lazarus LW, Jarvik LF, Grossberg GT, eds. Comprehensive Review of 
Geriatric Psychiatry—II, 2nd Ed. Washington, DC: American Psychiatric Press; 1996:401–458, with permission.



conflict rather than resolving it.36 Clinical depression is a
problem for 20% to 60% of the primary family care-
givers.37,38 The focus of care in these instances shifts to the
family member and includes supportive psychotherapy or
antidepressant medication. In rare instances, elder abuse,
most often in the form of neglect, will require involve-
ment of community agencies.

Caregivers should be instructed to modify the physical
environment to be safe and predictable. A regular sched-
ule of activities including rising, meals, medications,
and exercise lessens the burden on memory. Unfamiliar
people, places, and events require accommodation for
which the patient is poorly equipped. Travel that disrupts
the person’s routine will be disorienting. Cherished holi-
days are better celebrated in the patient’s home. The
withdrawal of firearms, opportunities to cook or smoke
unsupervised, and automobile driving requires compas-
sion and at times imagination.

Psychotic and affective disturbances occur in as 
many of 80% of patients and account for much of the
needed caregiver counseling. Behavioral disturbances
are more distressing than forgetfulness or incontinence.
Aggression, assault, accusations, nighttime wandering,
and loss of capacity to recognize the caregiver predict
nursing home admission.39,40 Pharmacologic improve-
ment of cognition will help, but behavioral and other
measures often need to be instituted, as discussed in 
subsequent sections.

Pharmacologic Palliation of 
Impaired Cognition

Brietner predicts that medications emerging in the next
two decades will significantly reduce the morbidity of
Alzheimer’s disease.41 Simply delaying the onset of
dementia by 5 years would reduce the prevalence by one-
third.42 Until those agents have been administered to a
generation at risk, however, the pharmacologic alterna-
tive will continue to be drugs that may palliate but cannot
prevent the disability of dementia (Table 74.5). Because
the common dementias overlap diagnostically, every
patient with the diagnosis of dementia should be offered
a trial of a cholinesterase inhibitor.43 In mild to moder-
ately impaired persons, cholinesterase inhibitors may
improve cognition, delay decline, lessen the disability 
in activities of daily living,44 improve psychologic and
behavioral disturbances including psychosis,45,46 and fore-
stall nursing home admission.47

Using randomized controlled trials of cholinesterase
inhibitors, Livingston and Katona48 performed a number
needed to treat analysis to calculate the number of
patients receiving active treatment needed to demon-
strate a beneficial effect compared to placebo. For
example, 29 patients with atrial fibrillation would need to
be treated with coumadin to prevent stroke in 1. In con-
trast, with 10mg donepezil, 6 (95% confidence interval,
4–12) Alzheimer’s patients need to be treated to stabilize
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Table 74.5. Agents used to palliate the cognitive impairment of dementia.
Trade Initial Arrhythmia Hypotensive Sedative

Generic name name dose Final dose potential potential potential Precautions Advantages

Anticholinesterases
Donepezil Aricept 5mg qd 10mg qd Bradycardia Low Low Transient, initial GI upset, abrupt Once a day

withdrawal leads to abrupt dosing, safety
decline, may interact with 
paroxitine

Rivastigmine Exelon 1.5mg bid 6mg bid Low Low Low Transient, initial GI upset, Wider dose
titrated up at 2-week intervals, range, no
abrupt withdrawal leads to drug
abrupt decline, bid dosing interactions

Galantamine Reminyl 4mg bid 16mg bid Bradycardia Low Low Transient, initial Gl upset, Wider dose
titrated up at 4-week intervals, range,
abrupt withdrawal leads to nicotinic
abrupt decline, bid dosing receptor

modulation
Antioxidants

Selegiline Eldepryl 5mg qd 5mg bid Low Moderate Low Potentially life-threatening diet Available as a
and drug interactions are rare transdermal
at recommended doses patch

Alpha-tocopherol Vitamin E 30IU qd 1000IU bid NA NA NA Liver toxicity, coagulopathy Low toxicity,
OTC

Others
Extract of Ginkgold 60 qd 60 qid Low Low Low qid dosing, an “herbal” not Low toxicity,
Ginkgo biloba Tebonin subject to FDA quality controls, OTC

forte few data available at max dose

T1/2, half life; OTC, over the counter; FDA, U.S. Food and Drug Administration; NA, not applicable; AD, Alzheimer’s disease; VaD, vascular dementia.
Source: Used with permission from Kennedy GJ. Geriatric Mental Health Care: A Treatment Guide for Health Professionals. New York: Guilford; 2000:58.
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or reverse cognitive decline by 1 year in 1 person; with 
12 mg rivastigmine, 5 (95% confidence interval, 4–7)
patients need to be treated.

On average, cholinesterase inhibitors restore the
person to a level of impairment seen 6 months previously.
Although the effect is palliative, the less impaired time
and delay in nursing home admission may be precious,
particularly for patients whose improvement is marked.
The side effects of cholinergic enhancement are nausea,
diarrhea, sweating, bradycardia, and insomnia; these are
most often are transient, occurring in 10% to one-third
of patients at the initiation of treatment depending on the
agent. To lessen adverse reactions, the cholinesterase
inhibitors should be taken with meals and not at bedtime.
Promethazine may be administered to counter nausea
and vomiting but should not be required beyond the
initial phase. The medication should be titrated up at 
2- to 4-week intervals to the maximum recommended or
tolerated dose. Phasing in the increase on an every 
other day schedule may enhance tolerability. Roughly
one patient in four will experience improvement readily
noticeable to family and practitioner within weeks of
beginning the drug. That number increases to one in
three by the third month of treatment.49

However, the majority of those who are not obviously
better will experience less decline in the coming months
with medication than without. As a result, the identifica-
tion of genuine nonresponders who might be offered an
alternative cholinesterase inhibitor is a real dilemma.
Also, there is as yet no evidence for or against switching
from one cholinesterase inhibitor to another. In theory,
use of serial MMSE assessments might demonstrate a 
stabilizing effect of the medication. In practice, patients
and families who find the benefits trivial compared to 
the burden of side effects, cost, and pill taking will opt 
to withdraw from treatment. However, cholinesterase
inhibitors should not be withdrawn simply because the
patient has been admitted to a nursing home. When with-
drawn, the cognitive impairment of genuine responders
will fall to that of patients treated with placebo. However,
once the patient is bedbound, free of behavioral distur-
bances, and no longer recognizes family or caregivers, the
benefits of the drug are questionable.

Two cholinesterase inhibitors are approved and a third
is under consideration (galantamine) by the FDA for
mild to moderate Alzheimer’s disease. Donepezil pos-
sesses a prolonged action and specificity for brain tissue.
The starting dose is 5 mg once daily and should be
increased to 10 mg. Although it is metabolized by the
cytochrome P-450 system, drug interactions are rare.
Many practitioners find it has an alerting effect in late-
stage patients.43 Rivastigmine (Exelon) is a brain-specific
cholinesterase inhibitor administered twice daily. The
dose ranges from 1.5 to 6 mg bid.50 Patients able to tol-
erate the gastrointestinal difficulties of higher doses may

benefit more. It is not metabolized by the cytochrome P-
450 system, and drug interactions are thought to be rare.

Rivastigmine also inhibits butylcholinesterase, which
may be more active in the latter stages of dementia, but 
the clinical significance of this property is uncertain.51

The acetylcholinesterase inhibitor galantamine (Reminyl)
is a plant-derived alkaloid with nicotinic receptor-
modulating activities. Its capacity to allosterically modu-
late nicotinic receptors avoids the undesirable cardiovas-
cular effects of direct nicotinic stimulation.52 However,
the clinical significance of this property is uncertain.
Galantamine is taken twice daily at doses ranging from 
4 to 16mg. Because multiple enzymes of the cytochrome 
P-450 system metabolize galantamine, drug interactions
should be rare.53

Although the cholinesterase inhibitors should not be
prescribed together, many practitioners combine them
with vitamins C (500 mg) and E (400–1000IU bid). Both
are antioxidants and appealing in theory, but evidence of
benefit in dementia exists only for vitamin E. The author
generally discourages patients from adding extract of
Ginkgo biloba to the foregoing regimen for reasons of
minimal benefit, cost, and possible coagulopathy, partic-
ularly in the presence of high-dose vitamin E. Selegiline,
a selective monoamine oxidase-B inhibitor, and vitamin
E (a-tocopherol) reduce the rate of functional decline
and delay nursing home placement in moderately
impaired persons with dementia. However, cognitive per-
formance is not enhanced, and the combination of the
two agents is no more beneficial than vitamin E alone.54

Estrogen is associated with lesser prevalence of demen-
tia among more highly educated women in epidemiologic
studies. It also has a trophic effect on cultured neurons.
However, the use of estrogen to treat established cases of
or prevent Alzheimer’s disease has not yet been con-
vincingly demonstrated.55

Management of Behavioral and 
Psychologic Symptoms

Mental and behavioral disturbances are prevalent, occur-
ring in more than half of community-residing elders who
meet diagnostic criteria for dementia.56 Their relative
prevalence is displayed in Table 74.6 with significant dif-
ferences between vascular dementia and Alzheimer’s
disease noted. The causes of behavioral symptoms are
usually multiple, including the caregiving context, the
caregiver’s capacities and tolerance, as well as the
patient’s disease. Intervention to make the disturbed
behavior less disruptive is a more realistic goal than out-
right elimination. A wait-and-see attitude may be rea-
sonable when transient depression occurs, but agitation
and psychosis are more likely to be persistent and dis-
ruptive.28 The key to behavioral intervention is improved
communication and patient perception. Adequate time



must be allowed to communicate. Visual cues and verbal
suggestions should be coupled. Caregivers should stay at
eye level with the patient, avoid provocative stances or
gestures, speak softly and slowly, use “sound bite”-size
statements or instructions, check that the patient under-
stands and is ready, eliminate visual distractions, reduce
ambient noise, and attend to one thing at a time. Glasses
and hearing aids should be available, and they will need
to be replaced when lost.

Characterization of the three-point sequence or ABC’s
of problematic behavior is central to the task of man-
agement.57 First, the caregiver is asked (A) to identify the
“Antecedents” or triggering events such as changes in
daily routine, interpersonal conflict, emotional or physi-
cal stressors. The antecedents can then be removed or
minimized as a preventive measure. (B) The caregiver
should describe the “Behavior” in detail, how often it
occurs, when and where it is most likely to happen, and
how long it lasts. Caregivers may need to step back and
observe or take note to provide sufficient detail and to
set the baseline for objective measurement of improve-
ment. This observation period also refines recognition of
antecedents and how the problem behavior fits into other
aspects of the patient’s life. (C) The caregiver identifies
the “Consequences” of the behavior, how the caregiver
or others react to reinforce or deter the activity, and what
happens when the activity ceases.

Roca58 advocates a different three-part approach to
behavioral disturbances of encompassing empathic,
behavioral, and medical perspectives. The patient’s point
of view, the environmental precipitants, and the extent 
to which unrecognized or undertreated diagnoses con-
tribute to the disturbances are each assessed to arrive at
effective interventions. The male resident of the facility
who is occasionally combative and wanders out of the
home provides an example of each perspective. The man
may have been a boxer early in life who is now protect-
ing himself from the intrusion of unfamiliar nursing staff.
Staff should be alerted to his characteristic defense. He
may have a bed near the entrance to the facility and
simply be following others out as a result of echopraxia.
Or, he may have a past history of bipolar illness with

untreated mania as the explanation for his behavior. The
intervention should be tailored to the individual charac-
teristics of each patient.

Agitation

Behavioral disturbances naturally cluster into predomi-
nantly psychotic or affective groups, with agitation occur-
ring in both.59 Agitation is a common, persistent problem,
and the etiology varies. Delirium may be the most fre-
quent acute cause. However, environmental stressors
such as sleep deprivation and unfamiliar or chaotic sur-
roundings can induce confusion indistinguishable from
toxic delirium. Patients may be “talked down” and reori-
ented, but attempts to flee or remove intravenous lines
or life supports as a result of delirium require medication,
most often an antipsychotic agent such as haloperidol.
Depression, psychosis, anxiety, boredom, and pain also
contribute to agitation.60 Mania in dementia may also
cause agitation, particularly when elevated mood, irri-
tability, and hyperactivity appear. Frontal lobe degener-
ation impairs the person’s judgment and capacity to
sequence steps to gain attention or comfort. Patients
whose needs cannot be accurately expressed because of
aphasia may also become agitated. Their inability to com-
prehend spoken cues may compromise staff efforts to
reassure them. Recognizing the impediments to commu-
nication will lessen the caregiver’s frustration and justify
the time and patience required to reduce, if not prevent,
agitation. Impairments in hearing and vision add to the
problem.

Psychotic Symptoms: Delusions,
Hallucinations, Paranoia, Suspicions

It is important to distinguish persistent false beliefs or
perceptions from transitory illusions that result from
impairments in vision, hearing, and cortical deficits.61 Sim-
ilarly, if antecedents can be identified, they may be manip-
ulated to reduce the problem to manageable proportions.
Change in routine and caregiving personnel should be
minimized. Better lighting to reduce shadows, correct
sensory deficits, a modulated level of activity, and atten-
tion may also be effective. The suspicious person may be
set at ease by reassurance or redirection to a less threat-
ening theme or activity. Distraction, physical activity, or
gentle touch (the elbow is neutral territory) may also
restore trust. Attention provided when suspicions are
silenced will lay a foundation for trust and reassurance at
more problematic times.

However, when patients act on their delusions through
reclusiveness, threats, accusations, or assault, antipsy-
chotic medication is necessary. Suspicious patients may
retain enough regard for an empathic physician that they
will consent to medication to restore sleep, alleviate
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Table 74.6. Prevalence of specifica behavioral or psychologic
symptoms among community-residing persons with dementia.

Apathy 25%
Depression (Vascular > Alzheimer’s) 24%
Agitation/Aggression 24%
Irritability 20%
Delusions (Alzheimer’s > vascular) 18%
Anxiety 17%
Hallucinations 14%
Pacing, wandering 14%

a More than half of diagnosed persons exhibited one or more symptoms.
Source: Data from Lyketsos et al. Am J Psychiatry. 2000;157:708–714,
with permission.
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stress, or help control their temper. Patients can be
informed that family or nursing staff will place liquid
medication in their juice or cereal each morning if they
agree. Consent need not be renewed with each dose.

Affective Symptoms: Apathy, Depression,
Anxiety, Sleep Disturbance

Loss of interest, initiative, and responsiveness are seen 
in at least one-quarter of persons with dementia.56 For
patients who sleep too much, exercise, coffee, or tea may
be useful. Other patients who are apathetic or nap too
frequently may benefit from low-dose methylphenidate
(5–15mg after breakfast and lunch). Transient depres-
sive symptoms are not uncommon in dementia, but per-
sistent depressed mood and suicidal behaviors are less
frequent. Depressed expressions may be evoked when
the patient is reminded of sad events, when frustration
overwhelms, or when the person feels neglected or alone.
To lessen depressive expressions as well as apathy, care-
givers should focus on pleasant memories, avoid or 
minimize frustrating, unpleasant circumstances, and in-
crease pleasurable activities and social interaction. Teri 
et al.62 found that combined behavioral and psychoedu-
cational approaches significantly improved depressive
symptoms in the majority of dementia patients and their
caregivers. However, when there is a prior history of
major depressive episodes, an antidepressant may be
indicated.

Sleep disturbance is common in dementia and disrupts
both the patient’s and the caregiver’s rest. A brief assess-
ment of the sleep pattern, time spent in bed, and daytime
activities can identify the need for changing the sleep
schedule, adding exercise, or prescribing medication. If
physical discomfort awakens the patient, an analgesic at
bedtime may help. Holding fluids after 6:00 p.m. may
reduce the frequency of nighttime urination. Sedation
will solve the problem, but predisposes the patient to
falling and increased daytime confusion.

Verbally Disruptive Behaviors

Verbally disruptive behaviors include screaming, abusive
language, and repetitive verbalizations. These behaviors
disturb others and may signal the person’s unmet needs.
In theory, screaming may result from cortical disinhibi-
tion or be reinforced by attention. However, it more
often results from undiagnosed and untreated pain, phys-
ical discomfort, sensory deprivation, or social isolation.
Often the behavior can be reduced in frequency and
volume without resorting to sedation. Individual social
interaction is most effective. Examples include simple
conversation, range of motion exercises, and sensory
stimulation with photos, fabrics, fragrances, and occupa-
tional therapy games.63

Family and staff generally prefer a little unpleasant
vocalization to a patient made inaccessible with psy-
chotropics. However, risk to the patient and risk to others
must be parceled out. The concept of negotiated auton-
omy helps to avoid futile power struggles over patient
rights. Negotiated autonomy means that once the patient
is dependent on others, the autonomy of those others
becomes a shared concern. Behavior that is disagreeable
to others with whom the patient resides or on whom the
patient depends is a justified focus of intervention. Thus,
accommodation rather than autonomy is the issue.

Sundowning

Increased confusion at evening time can usually be
managed by recognizing that change in the environmen-
tal routine triggers the problem. Patients who become
troubled at change of shift in the nursing home or hospi-
tal may be responding to the increase in stimulation.
Others may be bothered by the reduction in stimulation
as daylight fades. In either situation, providing the
optimum of stimulation is preferable to medication.
Food, brief personal contact, music, or improved hearing
or vision are only some of the alterations in the care
routine that reduce sundowning.63

Indiscreet or Unwelcome Sexual Behavior

Demented persons seeking sexual gratification should
not be labeled pathologic even though they may disturb
caregivers and facility staff. However, when sexual
advances are unwelcome or when self-stimulation is not
managed discreetly, more may be required than directing
the patient to a private area. The problem should be dis-
cussed directly with the patient at the time of the behav-
ior and disapproval indicated for the circumstances
surrounding the act, not the impulse. A matter-of-fact
approach with family and staff also helps alleviate their
reluctance to discuss the issue. Pathologic sexuality in
dementia is more often seen with frontal lobe disease and
represents disinhibition rather than willfulness. Staff and
family will be less morally outraged once the neurologic
basis of the behavior is explained.

Difficulties Accepting Personal Care

Efforts to assist with feeding, bathing, or transfer from 
bed to chair or toilet are sometimes met with assaultive
behavior, particularly when the caregiver is not familiar
with the patient. Assaultiveness results from protective
reflexes and disinhibition directly related to the demen-
tia. Apraxia, aphasia, and agnosia, made worse by im-
pairment in vision and hearing, reduce the patient’s ability
to complete or comprehend simple tasks or to recognize
the caregiver. It is helpful to educate staff that the 



objectionable behavior is the result of neurologic deficits
and protective responses rather than malice. With time,
staff become accustomed to the patient’s needs and,
through perseverance and intuition, develop an effective
routine of care. Two persons may be required for bathing
to prevent assault. The time saved by team approach to
“problem bathers” more than compensates for the 
added personnel. Nonetheless, for some patients, a 
low dose of risperidone, olanzapine, or the short-lived 
benzodiazepine lorazepam is necessary to counter 
combativeness.

Willful Behavior and Personality Disorders

Despite accusations that objectionable behavior is “done
on purpose,” most often staff and family are mistaken in
attributing willfulness to the demented person’s behav-
ior. However, individuals with personality disorders may
also become demented. Problematic interpersonal rela-
tions across adult life are the key indicator that psy-
chotropic medications may not be beneficial. Limit
setting and confrontation are more effective. Because 
the behavior is part of an established pattern, staff 
should adjust their expectations accordingly.

Falls, Wandering, Pacing

Gait disturbance due to apraxia, quadriceps weakness,
rigidity, sedatives, and poor vision predispose the patient
to falls, soft tissue injury, and fractures. Physical therapy,
if the patient will actively engage and sustain the bene-
fits, may reduce the risk but not eliminate it. A change in
medications may help, but environmental modifications
are more likely needed. Restraints are usually employed
to reduce the risk of falls. However, they degrade the
patient’s quality of life, cause soft tissue injury, and have
led to documented cases of strangulation. As a result,
there has been a national effort to reduce if not eliminate
restraints in long-term care.64 The dilemma of balancing
safety and freedom should be shared with staff and family
to reach a consensus. The substituted judgment of family
in an informed or negotiated model of consent is most
helpful.65 Faced with the progressive decline in a loved
relative, the family may choose near-term freedom from
restraints and sedation rather than long-term freedom
from injury.

The patient who walks about the backyard or enclosed
garden of a nursing home presents no problem. However,
when someone with dementia becomes lost in the neigh-
borhood or wanders into traffic, safety becomes the issue.
In the acute care setting, where wandering poses a more
imminent risk, placing the patient under close observa-
tion may be necessary. In nursing facilities, an ankle
bracelet set to electronically trip an exit alarm can help
staff to redirect the patient to a safe destination. A family

member may volunteer to provide supervised walking.
Alternatively, physical therapy or other forms of low-risk
exercise may be substituted. Exercise for the demented
person is an underutilized modality to remedy beha-
vioral disturbance. Caregivers should seek to determine
whether there is a temporal or event-related pattern 
to the wandering. Do reminders of leaving (hat, coat)
need to be removed? Pictures of family prominently 
displayed in the patient’s room may assist when helping
the patient to “go home.” Pacing or wandering may 
also signal unmet needs or discomfort. Staff may need 
to experiment with toileting, snacks, or analgesics to find
the right solution.

Catastrophic Reactions

Persons with dementia can be transiently overwhelmed,
displaying anxious confusion, unwarranted suspicions, or
tearful self-reproach. This catastrophic response follows
overstimulation and a sense of failure or threat. An over-
bearing attitude, rapid questions, excessive commands,
or too much noise or activity can provoke the response.
Criticism, whether real or implied, such as intrusive
efforts to correct or reorient the person, may also 
contribute. Patient fatigue or conflict with certain indi-
viduals may also be to blame. To counter a catastrophic
reaction, it is helpful to change the subject or defer the
task to a less distressing time. A soothing tone, with
empathic comments spoken slowly with eye contact, may
abort the response. At times it will be necessary to create
a distraction or to remove the patient from the source of
conflict or supply a pleasurable alternative.

Medications for Behavioral and 
Psychologic Disturbances

“Start low, go slow” is the catchphrase of prescribing for
older adults. However, the most common error when
using medication to control behavioral disturbance is
failure to follow through, to monitor the effects, and to
adjust doses accordingly. A short-acting benzodiazepine
(lorazepam 0.5mg oral or intramuscular) can help the
patient through procedures such as a CAT scan or MRI.
For sleep disturbance, however, low doses of the sedating
antidepressant trazodone (25–50mg) may be effective.
Hypotension may ensue as the dose is increased.66

Antipsychotics

Haloperidol (0.5mg), and risperidone (0.5mg) are avail-
able in liquid form, which allows the dose to be given 
in food or a beverage for patients who have difficulty
swallowing or accepting pills. Haloperidol, because of its
lengthy track record, lack of cardiovascular effects, and
availability of an intramuscular injection, may be pre-
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ferable for short-term use in acute care settings. Although
more expensive, the atypical antipsychotics are prefer-
able for longer-term treatment. Risperidone, a mildly
sedative atypical antipsychotic, does not induce move-
ment disorders or hypotension at low doses (1–2mg
daily). Katz et al.67 found it superior to placebo for the
treatment of suspiciousness and aggressive behavior in
dementia; however, at 2mg, extrapyramidal signs began
to appear. Olanzapine (2.5–10mg) is less likely to induce
extrapyramidal effects than resperidone but may cause
somnolence, gait disorder, and elevated fasting blood
glucose. It rarely lowers blood pressure, and the weight
gain associated with its use may be desirable for some
individuals. It also reduces agitation, aggression, and
other manifestations of psychosis, as well as reducing
their impact on caregivers.68 Quetiapine (Seroquel) is
more sedative than olanzapine but less likely to cause
extrapyramidal effects. It is also relatively free of inter-
actions with other drugs. At a mean dose of 100mg 
(25mg initially then up to 50mg bid), it reduces behav-
ioral disturbances, most notably hostility.69

In summary, both the typical and atypical antipsychotic
medications are modestly effective for psychosis in
dementia. They exhibit a therapeutic window in which
low doses are ineffective and high doses are either in-
effective or induce intolerable side effects. Based on the
controlled trials, ease of administration, and duration in
clinical practice, risperidone is the initial choice, followed
by olanzapine then quetiapine. If these agents fail, either
a typical antipsychotic or clozapine would be next in line.
If extrapyramidal side effects appear with risperidone,
another atypical antipsychotic should be substituted.
Although antipsychotics have been the main treatment
of aggression, valproate (125mg twice daily to start) has
gained increasing recognition as an antiaggression agent,
as well as a mood stabilizer. It is relatively safe, and not
amnestic, arrhythmogenic, or hypotensive, but should be
monitored with the same therapeutic levels used for anti-
convulsant therapy.70

Antidepressants

For the agitated or sleep-deprived depressed patient,
trazodone is an effective antidepressant but is hypotensive
and very sedative (25mg initial dose). Nefazadone (50mg
twice daily to begin) is virtually free of amnestic and
arrhythmic effects and is less sedative than trazodone.
Sertraline (25mg to begin) is not sedative and improves 
the signs of depression among nursing home residents in
the late stages of dementia.71 Citalopram (20–40mg),
which is FDA approved for recurrent depression, is 
somewhat longer acting than sertraline. Paroxetine 
(10–20mg daily) is a more calming selective serotonergic
reuptake inhibitor. Like sertraline and citalopram, it is 
free of cardiovascular and amnestic risk but may cause

nausea and jitteriness in a minority of persons. For 
the frail patient in whom no risk of side effects can be 
tolerated, buproprion (75–150mg twice daily), which is
selectively noradrenergic, is reasonable.

In similar instances, methylphenidate (5–15mg after
breakfast and lunch) may be prescribed and has the
advantage of rapid onset of therapeutic response for the
apathetic or somnolent patient).72 Venlafaxine (25–
100mg twice daily) has the advantage of lacking sedative
and hypotensive properties but may impair appetite.73 In
contrast, mirtazapine (7.5–30mg) will improve sleep and
appetite.74 Antidepressants are frequently effective in
combating anxiety. Sertraline,venlafaxine,and paroxetine
are each FDA approved for one or more of the anxiety 
disorders and are less sedating than the benzodiazepines.
Some practitioners also use nefazadone for this purpose.

Preparations for Late-Stage and 
End-of-Life Care

In the early stage of the disease, when incapacity is
minimal, the practitioner should anticipate the need for
supportive services and urge referral before the need
becomes acute. Arrangements for home health aides, day
treatment, respite care, and residence in nursing facilities
can be patched together with a good deal of continuity.
However, providing these arrangements exceeds the
capacity of any one individual and is best coordinated by
a social worker or other professional functioning as a case
manager. Legal advice for the management of financial
assets is another important area of consideration for the
family. Nursing home placement will devastate even sub-
stantial estates, and prolonged care at home is also expen-
sive.75 Durable power of attorney assigned to a family
member while the patient is still capable of exercising 
the necessary judgment will ensure adequate access to
resources once the person is no longer able to manage
financial decisions.

Cost considerations aside, patients and families need
assistance throughout the treatment process to confront
end-of-life care issues early, while the patient can still 
participate in appointing a surrogate decision maker and
expressing preferences about future care. The appoint-
ment of a durable power of attorney for health care deci-
sions (health care proxy) is the first step. A backup proxy
may also be appointed. Some ethicists prefer the appoint-
ment of a health care proxy over the designation of
advance directives. The proxy is empowered to act across
an array of contingencies, which may be difficult to antic-
ipate. However, the use of “feeding tubes” (gastrostomy
or nasogastric tube), “breathing machines” (respirators),
and “artificial kidney” (hemodialysis) for reasons beyond
treatment of acute illness will be rejected by most older
patients under circumstances of irreversible loss of
mental ability. Late-stage dementia patients become so



impaired that they are unable to allow others to feed
them or to swallow without aspiration. Difficulty with
feeding may signal terminal decline. Artificial nutrition
and hydration through a gastrostomy tube has not 
been demonstrated to reduce suffering or prolong life in
advanced dementia.76 Further, feeding tubes are as-
sociated with aspiration pneumonia, fecal and urinary
incontinence, cellulitus at the tube site, and other 
morbidities. Placement of a feeding tube also signals loss
of the human contact gained through spoon-feeding.

Given the real risks and scant benefits of feeding tubes,
their use is considered an option rather than an impera-
tive. When those who care for the person are at odds
about placing a feeding tube it is helpful to determine by
consensus the specific goal to be achieved by the treat-
ment. Typical examples include decubitus healing or a
return to oral feeding. The involved parties can then
agree to a time limited trial of tube feeding and, if the
desired goal is not met the tube can be removed once
proven to be ineffective.77 (Also see Chapter 29.)

Cardiac resuscitation should also be carefully discussed
before the indication arises. Late in the stage of demen-
tia, when the patient has lost awareness of caregivers 
and surroundings, the use of antibiotics or hospitalization
for acute illness has not been shown to prolong life and
is associated with significant distress and agitation.
These are difficult decisions, but they are more easily
approached when the practitioner anticipates the need
and is experienced in the discussion.77

Medical Legal Issues

Physicians are increasingly being called upon to provide
affidavits and expert testimony regarding the capacity of
an older individuals to manage assets and property and
to make essential life decisions. A credible evaluation
should include a diagnostic assessment that emphasizes
the evaluation of functional capacity and is substantiated
by validated measures of cognitive impairment and 
functional deterioration. Ideally, the evaluation should
include a visit to the allegedly incapacitated person’s
home where the ability to manage personal documents,
mail, medications, financial transactions, and telephone
can be directly observed. A history of functional decline
from collateral informants and a review of medical
assessments to ensure that reversible causes of mental
impairment have not been neglected are mandatory.
The report should delineate life skills that are preserved,
as well as those that are deficient. For example, an 
individual may take pride in keeping house and prepar-
ing meals but not be able to balance the checkbook or
make change in the market. A court-ordered financial
guardian and assistance with shopping are required, but
a housekeeper is not. (See also Chapter 84.)

Summary

A comprehensive approach based on evidence from the
scientific literature promises to reduce the disability of
dementia substantially in the near future. However, the
use of medications and modifications in staff or family’s
approach to the patient still requires ingenuity and per-
severance. Even modest individual benefits, when spread
over the large numbers of older Americans who will
become demented, means sizable reductions in projected
costs of care.

How to Contact 
Community-Based Services

National Association of State Units on Ageing:
202-898-2578

Alzheimer’s Association: 800-621-0379, www.alz.org
National Association of Home Care: 202-547-7424,

www.nahc.org
ABA Commission on Legal Problems of the Elderly:

202-662-8690, www.abanet.org
Assisted Living Federation of America: 703-691-8100,

www.alfalorg
National Academy of Elder Law Attorneys:

520-881-4005, www.naela.org
Eldercare Locator: 800-677-1116,

www.aqeinfo.org/elderloc
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to the human cerebral cortex is currently on its way.
There are obvious limitations as to the application of such
experimental paradigms to the study of the human brain,
and it should be kept in mind that the human brain has
become the object of intensive analyses with chemically
specific techniques only relatively recently. However,
many of the histochemical procedures work very reliably
in the postmortem human brain, and to some extent it is
possible to draw certain correlations across species that
have allowed for the application to the human brain of
organization principles described in several species of
nonhuman primates. Such correlations have been partic-
ularly useful in regard to issues pertaining to the neu-
ropathology of AD, as well as to the normal functional
anatomy of the human cerebral cortex, although caution
must be used when transposing information extracted
from analyses of the monkey to the human brain.

Overview of Neuronal Vulnerability 
in Dementia

It is instructive to consider briefly the links between the
distribution of pathologic changes in AD and related
dementing conditions and the localization of specific ele-
ments of the cortical circuitry that are affected by these
alterations.The current state of knowledge on the molecu-
lar components of the principal neuropathologic lesions
observed in AD can be considered in the context of obser-
vations that relate the neurochemical phenotype of a 
given neuron to its relative vulnerability or resistance to
the degenerative process. Selective neuronal vulnerability 
has been particularly well studied in AD but is a cardinal
feature of all the major age-related neurodegenerative
disorders.2 The notion of differential vulnerability can be
best understood in the context of an inclusive and integra-
tive definition of neuronal typology that includes single
cell morphology, regional and laminar location,connectiv-
ity, and neurochemical phenotype. This approach is useful

Over the past decade, we have witnessed a remarkable
increase in our knowledge of the structural, molecular,
and biochemical determinants of Alzheimer’s disease
(AD). Alzheimer’s disease is the most common form of
dementia, as it affects approximately 11% of the popula-
tion over age 65, and up to 50% of individuals over 85 can
be diagnosed as having “probable AD.”1 The exact patho-
genetic events that lead to dementia are not yet known,
although numerous hypotheses regarding the formation
of the typical lesions of AD have been proposed and many
risk factors have been identified. The current knowl-
edge of the pathologic changes that occur in AD suggests
that structurally and functionally AD is predominantly a
disease of the cerebral cortex. However, it is not a gener-
alized loss of cortical function: it involves only certain
populations of neurons that share specific regional and
laminar distribution and connectivity patterns, whereas
other neuron types are spared.2 Thus, different degrees of
neuronal vulnerability exist in AD that can be related to
the morphologic and biochemical characteristics of select
neuronal populations and connections.

In this context, neuroanatomic analyses of nonhuman
primate brain have considerably expanded our knowl-
edge of the organization of the major afferent and effer-
ent systems of the cerebral cortex, as well as its intrinsic
organization. These analyses have fostered the develop-
ment of an organizational scheme for the cerebral cortex
that relates various molecules of interest to specific
groups of neurons or circuits and have been particularly
illuminating in regard to the organization of neocortical
connectivity and interactions between the neocortex and
the hippocampus. Furthermore, specific histochemical
techniques have made it possible to investigate issues
such as neuronal typology, connectivity, and localization
within the context of their neurochemical identity.
Certain neuron types within the cerebral cortex and some
of the major cortical afferent systems have now been
characterized as to the presence of structural proteins
and neurotransmitters, and the extension of these studies
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to explore the cellular organization of the neocortex, as
well as the cellular pathologic changes in diseases such as 
AD,as it considers the complex relationships among these
morphologic and functional parameters.

In a very general sense, the most vulnerable group 
of cortical neurons includes large pyramidal cells, and
more specifically those providing long corticocortical
projections between association neocortical areas and
hippocampal projections. These systems utilize the
excitatory amino acid neurotransmitter glutamate and
are driven by glutamatergic input. The occurrence of
modifications in the expression during aging or dementia
of some of the various subunit proteins that constitute the
glutamate receptors, in particular those subunits regulat-
ing calcium permeability through the receptor channels,
may determine susceptibility to calcium-mediated toxic-
ity, which may play an important role in the degenerative
processes leading to neuronal death in dementing ill-
neses. For example, neurons that express high cytoplas-
mic levels of certain calcium-binding proteins may have
an increased calcium-buffering capacity and are likely to
resist the toxic effects of abnormal intracellular calcium
concentrations. Other neurons, in particular, pyramidal
cells, are not equipped with such molecular mechanisms
and demonstrate enhanced vulnerability to a variety of
noxious stimuli that may lead to the formation of the neu-
rofibrillary tangles (NFT), one of the cardinal pathologic
changes of AD. It appears, therefore, that specific neuro-
chemical and morphologic characteristics of certain
pyramidal neurons may predispose them to degenera-
tion, as well as NFT formation. Because only certain
neuronal circuits are affected in AD, the relevance and
impact of pathologic alterations in AD are best under-
stood within the context of the organized systems that
underlie neocortical function. For example, integrated
processing in a given sensory modality such as vision
involves the simultaneous activity of numerous distinct

cortical domains that have extensive, ordered intercon-
nections establishing a distributed, hierarchical system
and subserving the proper integration of the visual infor-
mation. Similarly, cognition and language, not modality-
specific functions, presumably rely on more complex
networks. Such corticocortical circuits are provided by
the particular neurons that degenerate in AD, leading in
turn to a global neocortical disconnection syndrome that
presents clinically as dementia.2,3

Lesion Types and Distribution in
Alzheimer’s Disease

Alzheimer’s disease is a neurodegenerative disorder clas-
sically characterized by the presence of two major types
of histopathologic lesions, neurofibrillary tangles (NFT)
and senile plaques (SP), in the cerebral cortex (Fig. 75.1).
The distribution and density of NFT and SP have been
analyzed in great detail and constitute the basis of the
neuropathologic diagnosis of AD.4 NFT are characterized
by the accumulation of abnormal components of the
neuronal cytoskeleton that form paired helical filaments,
whereas SP are composed of dystrophic neurites and glial
elements with or without a central amyloid core.3,5,6 These
lesions are consistently observed throughout the brain
but predominate in the cerebral cortex, where NFT are
located in the soma of large pyramidal neurons, and SP
are distributed throughout the cortical regions but are
particularly numerous in association areas.7 Tangles are
also found in a number of subcortical structures con-
nected with the cerebral cortex, such as the amygdala and
the thalamus, as well as cholinergic and aminergic nuclei
in the basal forebrain and brainstem. Variable densities
of SP are also observed in other subcortical structures,
such as the cerebellum and basal ganglia. Other patho-
logic alterations commonly seen in the brain of AD

Figure 75.1. Examples of neurofibrillary tangles (NFT) (A)
and senile plaques (SP) (B) from the hippocampus of a severe
Alzheimer’s disease (AD) case. Note the flameshape morphol-

ogy of NFT and the more variable features of SP. In (B), several
SP stained with an antiamyloid protein antibody are visible. Bar
(on B) 100mm (A); 200 mm (B).
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patients include neurophil threads, which also contain
paired helical filaments and appear early in the course 
of the disease, granulovacuolar degenerations, diffuse
amyloid deposits, and amyloid angiopathy.

Severe neuronal loss in the hippocampal formation and
association regions of the neocortex, leaving primary
sensory and motor areas relatively spared, is commonly
observed in the brain of AD patients, involving the large
cortical neurons, and correlated with the presence of NFT
in neocortical association areas.2 Also, synapse loss,
together with increased synaptic size, is an early marker 
of the dementing process because a strong association

between loss of neocortical synapses estimated by immu-
nolabeling for the synaptic protein synaptophysin and
cognitive impairment has been reported,which appears to
be a better correlate of cognitive deficit than NFT den-
sities.8 Synaptic damage and synapse loss have also been
reported in the neocortex of elderly nondemented indi-
viduals, suggesting an age-dependent mechanism for the
loss or remodeling of synapses in the neocortex.9

At the regional level, NFT are more numerous in the
temporal cortex, followed in descending order by the
frontal cortex, the parietal cortex, and the occipital cortex
(Fig. 75.2).3,4,7 NFT are observed primarily within layers

Figure 75.2. Regional distribu-
tion of NFT and amyloid deposi-
tion in the cerebral cortex in
normal aging compared to very
mild AD and severe AD.2–4,7,10–12

NFT appear first in the hip-
pocampal formation and entorhi-
nal cortex. Cases with incipient
dementia show low numbers of
NFT in the inferior temporal
cortex and prefrontal cortex.
During subsequent stages in 
the progression of AD, NFT are
found throughout the cerebral
cortex, although generally lower
densities are present in primary
sensory and motor cortices com-
pared with association regions.
Senile plaques are present princi-
pally in the hippocampal forma-
tion and temporal neocortex in
normal aging, but it should be
noted that the primary visual
cortex may contain relatively high
levels of amyloid deposition as
well. In AD cases, amyloid is
present throughout the neocor-
tex. In terms of regional densities
it is interesting to note that 
the hippocampal formation shows
somewhat less amyloid deposition
than the association neocortex. It
should be kept in mind that these
patterns are inferred from typical
cases and provide a generic
overview of the distribution of
these lesions from a neuropatho-
logic standpoint, but do not serve
as a quantitative measure that can
be used as a correlate of the sever-
ity of the dementing process, and
do reflect the considerable case-
to-case variability in numbers of
lesions.
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III and V in the neocortex, although their density varies
considerably among cortical regions, primary sensory and
motor regions having many fewer NFT than association
areas.7,10,11 Similar differences are found in other sensory
systems. In addition, considerable differences in laminar
NFT distribution exist among neocortical regions. With a
few exceptions, SP show a generally comparable distri-
bution among neocortical areas.11,12 In the medial tempo-
ral lobe, layer II of the entorhinal cortex, the subiculum,
and the CA1 field of the hippocampus represent par-
ticularly vulnerable cortical domains that consistently
display very high NFT densities in AD (Fig. 75.2,
75.3).2,7,13 The distribution of SP in the hippocampal for-
mation is variable, with certain zones displaying high 
SP densities and amyloid deposition, such as layer III of
the entorhinal cortex, the molecular layer of the dentate
gyrus, and the superficial layer of the subiculum.14

There are strong correlations between the distribution
of SP, NFT, and neuron loss among regions and layers of
the cerebral cortex and the neurons of origin of certain
long corticocortical and hippocampal projections.10–13,15–17

The neurons of origin of corticocortical projections can
be ascribed to three categories, feedforward, feedback,
and lateral connections, based on their localization in the
cortical layers and the distribution of their axonal ter-
minals in the regions where they project (Fig. 75.4).18,19

In this scheme, feedforward connections ascend within
the hierarchy of a given modality (i.e., from a primary
sensory area to an association area), feedback projections
descend the same hierarchy, and lateral connections link
cortical regions at the same hierarchical level. Feedfor-
ward connections originate mostly from neurons located
in the superficial layers of the cortex and terminate in the
deep portion of layer III and in layer IV of the target
cortical region, feedback projection neurons are located
principally in layers V and VI and project to layers I and
VI, and lateral connections originate from layers V and
VI and project to layers III to VI (Fig. 75.4). The distri-
bution of NFT indicates that elements of feedforward,
lateral, and feedback projections can all be affected by
the degenerating process of AD. Considering that layer
V contains generally higher NFT densities than layer III
in association areas suggests that feedback as well as
lateral projections may be at higher risk in AD than feed-
forward systems.

Interestingly, most of the projection neurons from the
occipital and temporal association cortex to the frontal
and from the occipital cortex to the temporal cortex are
located in layer III. The regional and laminar distribution
of SP suggests that they may be related to NFT forma-
tion (see Figs. 75.2, 75.4), in that their distribution appears
to reflect the degeneration of the terminations of pro-
jections from neurons affected by NFT formation,10

although multiple neuronal systems are involved in SP
formation.20 The distribution of NFT and SP in the hip-

pocampal formation also outlines specific projections.
The perforant pathway that projects from layers II and
III of the entorhinal cortex is affected severely and early
during AD, and the presence of NFT in the neurons of
origin of this pathway and its termination in the dentate

Figure 75.3. Regional and laminar NFT formation and neu-
ronal loss in normal aging and AD. The flameshaped structures
represent a semiquantitative assessment of NFT densities. An
estimate of the percent of neuronal loss is shown by the gray
scale (see % equivalent at bottom). In normal aging (CDR 0),
a few NFT are consistently observed in layer II of the entorhi-
nal cortex (EC) and the superior frontal cortex (SFC) remains
devoid of NFT. There is no neuronal loss in normal aging. In
contrast, very early AD (CDR 0.5) is characterized by higher
NFT densities in the EC. Very rare NFT are observed in SFC.
The neocortical areas show no neuronal loss, but a significant
degree of neuronal loss is present in layer II of the EC. In def-
inite AD (CDR 2), NFT are found in very high densities in layer
II of the EC, but in moderately high densities in SFC. The
degree of neuronal loss parallels NFT densities in these regions.
The size of boxes reflects tissue shrinkage, due to neuronal loss,
in AD.



gyrus are correlated with high densities of SP in the
molecular layer of the dentate gyrus.21 High densities of
NFT in layer V of the entorhinal cortex are correlated
with the degeneration of connections to the amygdala
and association cortical areas part of the limbic lobe, and
the projections from the hippocampus to the entorhinal
cortex, amygdala, and neocortical areas, originating from
the CA1 field and the subiculum, are consistently af-
fected, as are amygdala nuclei projecting to the entorhi-
nal cortex and hippocampus.21

Molecular Constituents of
Neurofibrillary Tangles

The presence of intracellular fibrillar aggregates in
certain cerebral regions is a common feature of several
neurodegenerative disorders, as well as of aging. Neu-
rofibrillary tangles have been extensively studied as a
neuropathologic signature for AD. The molecular dissec-
tion has shown that the microtubule-associated proteins
(MAP) tau are the main components of these aggregated
structures in AD. Tau proteins are derived from a unique
human tau gene located on chromosome 17q21–22 (see
details in Fig. 75.5). Importantly, exons 2, 3, and 10 are

alternatively spliced, giving rise to six different isoforms
in the adult human brain.22 The expression of these iso-
forms is developmentally regulated, as only the shortest
isoform is present in the fetal brain (called fetal isoform)
and all the six tau variants are present in the adult brain.
Moreover, the isoforms are differentially distributed
among neuronal populations. Also, tau proteins undergo
some posttranslational modifications, which is important
in the context of pathologic conditions.22

Tau proteins belong to the family of the microtubule-
associated proteins (MAP), together with MAP1, MAP2,
MAP3, and MAP4 in the nervous system. These
microtubule-associated proteins are involved in the for-
mation of the cytoskeleton by enhancing the polymer-
ization of tubulin monomers and stabilizing microtubule
bundles (Fig. 75.6).23 The amino-terminal part of tau pro-
teins is referred to as the projection domain, as it forms
extensions from the microtubule core. These extensions
are able to make connections with cytoskeletal compo-
nents, such as neurofilaments, and with cytoplasmic ele-
ments or the neural plasma membrane. The projection
domain is also involved in signal transduction pathways.
The carboxy-terminal part of the molecule binds to
microtubules through a flexible array of distributed weak
sites and is referred to as the microtubule-binding
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Figure 75.4. The laminar distribution of NFT and SP (black tri-
angles and black disks, respectively, in the center panels)
matches the distribution of corticocortically projecting neurons
along neocortical hierarchies. Feedforward projection ascend
the hierarchy, originating from a region involved in primary
processing (such as the primary visual cortex), and terminating
in an association cortex dealing with more complex types of
information (such as a visual region located in the parietal lobe
and integrating visual motion). The feedback projections are
reciprocal to the feedforward projection and descend the same

hierarchy.18,19,40 Not shown on this diagram are lateral connec-
tions that interconnect cortical regions located at the same func-
tional level in the hierarchy. The NFT are found in the same
cortical layers in which the neurons providing feedforward and
feedback corticocortical projections are located, and they are
slightly more numerous in the deep layers, suggesting a stronger
correlation with feedback projections. Senile plaques are
observed in higher densities in layer IV and the lower portion
of layer III, which corresponds to the zone of termination of
feedforward projection.
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Figure 75.5. Schematic representation of the
human Tau gene and the six tau isoforms present
in the human brain. The human tau gene is
located on the long arm of chromosome 17 at
position 17q21. It contains 16 exons, with exon 1
a part of the promoter (upper panel). Exons 4A,
6, and 8 are not transcribed in humans (middle
panel). Exons 1 and 14 are transcribed but not
translated. Exons 1, 4, 5, 7, 9, 11, 12, and 13 are
essential constitutive elements of the gene, and
exons 2, 3, and 10 undergo alternative splicing,
giving rise to 6 different mRNAs, translated in 6
different tau isoforms (lower panel). These iso-
forms differ by the absence or presence of one
or two 29-amino-acid inserts encoded by exon 2
(light box) and 3 (dotted box) in the amino-
terminal part, in combination with either three
(R1, R3, and R4) or four (R1–R4) repeat regions
(black boxes) in the carboxy-terminal part. The
fourth microtubule-binding domain is encoded
by exon 10 (hatched box; lower panel). The
number of amino acid varies between 441
(longest tau isoform) and 352 residues (fetal tau
isoform).

Figure 75.6. Neurofilaments and microtubules are the major
components of the neuronal cytoskeleton. Microtubules consti-
tute the network responsible for the axonal transport of soluble
proteins and vesicles between the neuronal cell body and the
synapses (anterograde transport), or between the synapses and
the cell body (retrograde transport). In physiologic conditions,
a dynamic equilibrium exists such that polymerization of
tubulin monomers occurs at one end of the microtubules and

depolymerization occurs at the opposite end. Finally, polymers
of tubulin are stabilized by specific proteins called microtubule-
associated proteins (MAPs). Tau proteins belong to this class.
Nonphosphorylated tau proteins promote the polymerization
of tubulin monomers into microtubules and also stabilize the
bundles of newly formed microtubules. Conversely, phosphory-
lation of tau proteins abolishes their binding to microtubules
and results in depolymerization and eventually NFT formation.
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domain. It regulates the rate of microtubule polymeriza-
tion, stabilizes the forming microtubules, and is also
involved in interaction with functional proteins such as
protein phosphatase 2A or presenilin 1.22

Tau proteins exhibit about 70 potential phosphoryla-
tion sites, and at least 30 of them have been described 
by using different biochemical or immunohistochemical
techniques. At any given time, the phosphorylation state
of the sites results from the regulated activity of kinases
and phosphatases. The binding between tau proteins and
microtubules and the subsequent microtubule stabi-
lization depends partially on the phosphorylation state.
Hyperphosphorylated tau proteins aggregates have been
described in AD, as well as in several other neurodegen-
erative diseases, the so-called “tauopathies.”22 Extensive
studies have shown that a specific distribution of the tau
lesions, as well as different electrophoretic patterns of tau
proteins, could discriminate among these disorders (Fig.
75.7). In AD, the filamentous tau inclusions are known as
paired helical filaments (PHF), based on their ultrastruc-
tural appearance. These PHF exhibit specific biochemical
properties that distinguish them from the normal tau pro-
teins. PHF form insoluble polymers that are not found 
in normal samples obtained from biopsy materials. The
electrophoretic profile of abnormally phosphorylated tau
proteins shows a triplet of bands at 55, 64, and 69kDa,
and a minor band at 72 to 74kDa. Dephosphorylation of
PHF tau proteins before their electrophoretic migration

shows that this triplet results from the aggregation of the
six tau isoforms.22

In addition to AD, NFT are observed in a variety of
neurodegenerative disorders. Remarkably, these disor-
ders can be identified on the basis of their biochemical
profile of tau isoforms. Figure 75.7 summarizes the typical
tau profiles in postencephalitic parkinsonism (PEP),
Guamanian amyotrophic lateral sclerosis/parkinsonism–
dementia complex (ALS/PDC), corticobasal degenera-
tion (CBD), progressive supranuclear palsy (PSP), Pick’s
disease, and frontotemporal dementia with parkinsonism
linked to chromosome 17 (FTDP-17). Neurofibrillary
tangles are found in variable densities in the brain of
patients who survived the influenza pandemic in the
years 1916 to 1926 and who later developed PEP. The bio-
chemical analyses have shown that the six isoforms of tau
proteins are hyperphosphorylated, aggregate into NFT,
and display an AD-like electrophoretic pattern (triplet
tau55, tau64, and tau64).24 Nevertheless, the distribution
of these proteins, predominantly in association cortices
and subcortical brain regions but also in primary motor
cortex and basal ganglia, differs from that in AD, where
the triplet of tau proteins is mostly restricted to the hip-
pocampal formation and association neocortex. It should
be mentioned that heterogeneity exists among cases. A
similar electrophoretic profile of tau proteins has been
described in cases with Guamanian ALS/PDC. The
regional and laminar distribution of the tau triplet differs

Figure 75.7. Schematic representation of the different elec-
trophoretic profiles of pathological tau proteins using a
phosphorylation-dependent monoclonal antibody (in frames),
with their isoforms composition (right of each frame). The six
tau isoforms are involved in the formation of the tau55, tau64,
tau69 AD triplet with the minor tau74 variant. This pattern is
also described in postencephalitic parkinsonism (PEP), Gua-
manian amyotrophic lateral sclerosis/parkinsonism–dementia

complex (ALS/PDC), and some families with FTDP-17 (left
panel). The typical progressive supranuclear palsy/corticobasal
degeneration (PSP/CBD) doublet tau64, 69 is related to the
aggregation of hyperphosphorylated tau isoforms with exon 10.
The FTDP-17 families with mutations in exon 10 or intron 10
exhibit the same profile (middle panel). Hyperphosphorylated
tau proteins without exon 10 that aggregate in Pick’s disease are
detected as a tau55, 64 doublet (right panel).
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from that in AD cases, as both cortical and subcortical
areas are affected, and cortical layers II and III are pref-
erentially involved.25 In contrast to these two conditions,
the electrophoretic pattern of tau proteins in CBD and
PSP has been described as two major bands with an
apparent molecular weight of 64 and 69kDa (PSP/CBD
tau doublet), although a minor 74-kDa band is also
detected.26–29

The characteristic lesions described in the brains of
patients affected by Pick’s disease, the so-called Pick
bodies, are also detected with antibodies against phos-
phorylated sites present within tau proteins. By Western
blotting, these antibodies reveal two bands with an appar-
ent molecular weight of 55 and 64kDa (Pick tau doublet)
and a minor band at 69kDa.30–32 The importance of tau
proteins as the major component of fibrillar lesions has
been emphasized by the emergence of a new class of neu-
rologic syndromes called frontotemporal dementia with
parkinsonism linked to chromosome 17 (FTDP-17).33–35

This designation includes different disorders sharing
some clinical and pathologic features and for which a
genetic linkage with chromosome 17q21–22 has been
demonstrated.36 The neuropathologic features are frontal
and temporal atrophy, severe neuronal loss, gliosis affect-
ing both the gray and white matter, and superficial spon-
giosis. The presence of filamentous inclusions in neuronal
cells, or in both neuronal and glial cells, has been
described. The presence of these lesions is caused by
mutations on the Tau gene that always segregate with the
pathology, underlining the direct role of tau proteins in
the pathogenic mechanism. At least 17 mutations on the
Tau gene have been described in different families. Some
mutations result in a tau profile similar to that observed
in PSP and CBD (tau64, tau69), whereas others are
resolved as a typical AD tau triplet. These disease-
specific tau profiles highlight well the fact that various
etiopathogenic mechanisms can lead to a comparable
neurodegenerative process resulting in the formation of
NFT, which can be understood as a general response to
neuronal injury.

Neuronal Types Prone to
Neurofibrillary Tangle Formation

The number of NFT does not account for the total pop-
ulation of pyramidal neurons, indicating that only certain
subpopulations of pyramidal neurons are selectively sus-
ceptible to paired helical filament aggregation. The large
neocortical pyramidal cells in layers III and V represent
the most affected cell class, whereas smaller pyramidal
neurons in layers II, VI, and the upper part of layer III
are more resistant to NFT formation. Also, the spiny stel-
late cells and small pyramidal cells in layer IV are not

affected by this process as are the many morphologic
types of inhibitory interneurons. The large pyramidal
neurons in layers II, III, and V of the entorhinal cortex
and those in CA1 field and subiculum are all severely
affected. Considering the morphology and connectivity
of the vulnerable neurons, it is interesting to note that all
are efferent cells that send long projections to other cor-
tical regions or to subcortical structures, and all are large
pyramidal neurons.16,17 However, other cellular charac-
teristics are also linked to vulnerability to the degenera-
tive process because certain large efferent neurons, such
as the principal cells in the CA3 field and the large
neurons of the dentate hilus, are generally relatively
resistant to degeneration in AD, and in subcortical struc-
tures, NFT appear in several nuclei that project to the
cerebral cortex, such as catecholaminergic cell groups in
the brainstem and cholinergic neurons in the nucleus
basalis of Meynert.

Certain pyramidal neurons in the human and monkey
neocortex have been shown to be enriched in neuro-
filament protein.16,17,37 Neurofilament protein immunore-
activity in the primate neocortex is restricted to the
perikaryon and dendrites of a subpopulation of large
pyramidal neurons. Interestingly, neurofilament pro-
teins, as well as other cytoskeletal proteins, have been
implicated in NFT formation,2,38 and pyramidal cells
expressing high levels of nonphosphorylated neuro-
filament protein appear to be highly susceptible to NFT
formation. The distribution of neurofilament protein-
containing neurons corresponds to the distribution of
corticocortically projecting cells, as demonstrated by
studies in the macaque monkey.39 The correlation
between origins of long corticocortical projections and
neurofilament protein-containing neurons is particularly
visible in the primary visual cortex of monkeys and
humans, where layer IVB cells and the Meynert cells are
the only large, strongly immunoreactive neurons. These
neurons form well-established connections to the parietal
lobe and susberve visuomotor functions known to be
affected during aging and AD.40 These observations on
visual projections therefore demonstrate the existence of
a neurochemically defined neuronal subpopulation that
is vulnerable in AD and can be correlated with a func-
tionally characterized projection system.

We have also reported in the macaque monkey that
many long association corticocortical projections origi-
nate from neurofilament protein-containing neurons,
and, in some of them, 90% to 100% of the neurons of
origin of the projection contain neurofilament protein,39

which is particularly the case of projections from the tem-
poral to the prefrontal and parietal neocortex that are
known to be involved in networks subserving many
aspects of the cognitive functions.41 In fact, the laminar
distribution of neurofilament protein-containing neurons
in visual association, prefrontal, and anterior cingulate in



human cerebral cortex is very similar to the distribution
of NFT in that the layers that have high NFT density in
an AD brain no longer contain a high density of neuro-
filament protein-immunoreactive neurons.16,17 A com-
parable situation exists in the hippocampal formation
where layers II, III, and V of entorhinal cortex and 
the pyramidal neurons of the subiculum have a very 
high density of neurofilament protein-immunoreactive
neurons in the normally aging human brain and present
with a dramatic loss of these neurons in AD.2

These observations demonstrate that neurofilament
protein-containing neurons are highly vulnerable in AD,
and quantitative analyses have demonstrated a severe
loss of neurofilament protein-containing neurons in
layers III and V in the inferior temporal and superior
frontal cortex (Fig. 75.8). The severity of the loss corre-
lates with the size of these neurons in that the neurofila-
ment protein-containing neurons larger than 6000 mm3

of perikaryal volume are the most affected, with up to
60% cell loss, whereas the smaller-size neurons (2000–
6000mm3 of perikaryal volume) are not affected.16 In addi-
tion to regional distribution and relationship to connec-
tivity, NFT identified by antibodies to neurofilament and
tau proteins have revealed dynamic cellular alterations in
vulnerable neuronal populations during normal aging.
Layer II of the entorhinal cortex contains neurofila-
ment protein-immunoreactive neurons and also displays
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Figure 75.8. Involvement of neurofilament protein-immunore-
active pyramidal neurons in layer III of the area 9 in an AD
case. In this sample labeled for neurofilament protein and tau
protein, a few normal neurons are labeled (arrows) and an
intracellular NFT is seen developing within a neurofilament
protein-immunoreactive neuron (arrowhead). Bar 30mm.

immunoreactivity to tau protein, suggesting the existence
of transitional forms of NFT during aging.2 In AD cases,
most NFT in the entorhinal cortex progress to an end
stage and are no longer immunoreactive to neurofilament
protein, and transitional forms of NFT are observed in 
the frontal cortex, indicating that a time-dependent
process takes place in the formation of NFT in certain
neurofilament protein-containing neurons (Fig. 75.9).2,6,20

Interestingly, certain neurons, such as the pyramidal
neurons of the CA1 field, do not normally express
detectable levels of neurofilament protein in young
adults but do form NFT in AD. Such neurons show
increasing levels of neurofilament protein immunoreac-
tivity during aging before accumulation of tau protein,
suggesting that high levels of neurofilament protein are a
necessary substrate for the formation of NFT.42 Thus, one
of the neurochemical characteristics of the vulnerable
neurons in AD is the presence of high somatic and den-
dritic concentrations of nonphosphorylated neurofila-
ment proteins, even though this may be only one aspect
of the phenotype associated with selective neuronal vul-
nerability. In addition, when the monkey data are con-
sidered together with the distribution of neurofilament
protein-containing neurons and NFT in humans, it is
likely that the human homologues of the neurofilament
protein-containing, corticocortically projecting neurons
of the macaque monkey are those that are highly vul-
nerable in AD.

These neuronal networks use glutamate as their neu-
rotransmitter. Disruption of glutamate metabolism and
glutamate receptor-mediated excitotoxicity represents
one of the major mechanisms of neuron death in many
neurodegenerative disorders. Glutamate receptor-medi-
ated excitotoxicity presumably results from increased
calcium flux leading to toxic intracellular concentrations
of this ion, and this mechanism is likely associated with
all types of ionotropic glutamate receptors that are in-
volved in facilitating or regulating calcium fluxes.
Although the N-methyl-d-aspartate (NMDA) receptor
has been the receptor subtype primarily associated with
calcium flux into the neuron, it is now clear that both
kainate and a-amino-3-hydroxy-5-methyl-4-isoxazole-
propionic acid (AMPA) receptors also modulate calcium
influx.43 Thus, the glutamate receptor profile of cortical
neurons and related circuits has emerged as an important
parameter when correlating identified neurons and cir-
cuits with susceptibility for vulnerability to degeneration
through excitotoxicity, because the defining characteris-
tics of a given glutamatergic projection with respect to
ion fluxes depends on the subunit composition of the
receptors that dominate that system.

Abnormal functioning of glutamatergic receptors and
resulting increases in intracellular calcium concentra-
tion are also linked to a variety of pathologic molecular
events, such as production of free radicals, increased
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release of excitatory amino acids, destabilization of lipid
membranes, and damage to the cytoskeleton, that are all
involved in the final processes leading to NFT formation
and cell death (see Fig. 75.9). Autoradiographic, immu-
nocytochemical, or in situ hybridization studies have
demonstrated severe alterations in the distribution and
density of several glutamate receptor subunits in the
cerebral cortex in normal aging and AD.44 In addition,
changes in the expression of specific glutamate receptor
subunits leading to functional decline without neuronal
degeneration are known to occur during normal aging.45,46

For instance, in aged monkeys, compared to juvenile 
and young adult monkeys, the NMDA receptor levels
decrease specifically and consistently in the outer molec-
ular layer of the dentate gyrus in the hippocampal for-
mation, where the perforant path terminates, but there
are no significant differences in expression of AMPA or
kainate glutamate receptor subunits and no morphologic
reflection of degeneration of the perforant path.45,46 These
data also suggest that the intradendritic parcellation of a
particular neurotransmitter receptor is modifiable in an
age-related and circuit-specific manner and that such
changes may be an underlying condition for age-related
memory impairment.2,45

It should be noted that several classes of GABAergic

interneurons containing the calcium-binding proteins
parvalbumin, calbindin, and calretinin, as well as a variety
of neuropeptides, are largely resistant to the degenera-
tive process, even in severe cases displaying very high
densities of NFT and SP.3 The cellular distribution of
calcium-binding proteins is largely coextensive with that
of GABA in cortical interneurons, and these pro-
teins subdivide the GABAergic neurons into nonover-
lapping morphologic subtypes that together account for
the vast majority of the GABAergic cells.47 Moreover,
parvalbumin-immunoreactive neurons have been shown
to be resistant to degeneration in the cerebral cortex of
Huntington’s disease, Pick’s disease, Guamanian
ALS/PDC, PEP, PSP, CBD, and frontal lobe dementia,
but not in Down syndrome and Creutzfeldt–Jakob
disease. Calbindin- and calretinin-containing cells are
also resistant in most of these disorders, except in frontal
lobe dementia, where calbindin-immunoreactive neurons
are vulnerable.3 The combination of factors such as high
cytoplasmic levels of calcium-binding proteins, certain
neuropeptides, and GABA with the morphologic fea-
tures of locally projecting interneurons may confer some
resistance to these neurons in many neurodegenerative
illnesses and contrasts sharply with the morphologic phe-
notype of the vulnerable cells.

Figure 75.9. Mechanisms through which an imbalance in
excitatory neurotransmission can induce a molecular cascade
resulting in neuronal damage and death. Impaired energy
metabolism can result in abnormally elevated stimulation of
ionotropic glutamate receptors through depolarization of mem-
branes (A) as well as increasing intracellular calcium. Elevated
calcium can trigger the generation of free radicals by activating
a number of calcium-dependent enzymatic reactions (B). Free

radicals are extremely reactive products that will induce direct
damage to cellular structure and result in neuronal death. Free
radicals also affect glutamate receptors by further increasing
the release of excitatory amino acids (C) as well as energy
metabolism by inducing mitochondrial dysfunction (D). It is
likely that all these pathways participate in the formation of
NFT in the AD brain.



Molecular Biology of Amyloid and Its
Role in Alzheimer’s Disease

In addition to the intraneuronal accumulation of PHF,
AD is characterized histopathologically by the presence
of extracellular deposits of an amyloid peptide (Ab) in
plaques.48 Plaques are spherical structures 15 to 20 mm in
diameter, consisting of a peripheral rim of abnormal
neuronal processes and glial cells surrounding a core of
deposited materials. Brain Ab has both soluble and in-
soluble species, with aggregation states from monomer 
to higher molecular weight oligomers. Soluble brain Ab
is predominantly a random coil and a-helical folded
peptide. Insoluble Ab is b-sheeted and forms either
fibrillar or amorphous deposits. These Ab fibrillar ag-
gregates are thought to act as a nidus for subsequent
deposits of other proteins, including a-antichymotrypsin,
components of the complement cascade, and apolipopro-
teins E and J (apoE, apoJ).49 Ab production and release
are normal physiologic events. Ab peptides are nor-
mally present in the media of amyloid protein precursor-
(APP-) expressing cultured cells and in human and
rodent cerebrospinal fluid.50–53 Recently, there have been
reports showing evidence there could be two distinct

pools of intracellularly generated Ab: a pool that is even-
tually secreted and a pool that is destined to remain
within the cell.54,55 The relative importance of intracellu-
lar versus extracellular Ab has not been determined at
this point. Level of Ab, as determined by ELISA, corre-
lates exceptionally well with AD progression.56

Ab is proteolytically derived from a larger integral
membrane protein, the amyloid precursor protein (APP).
APP is an integral membrane glycoprotein containing 
the Ab region, which includes 28 amino acids of the
ectodomain and 11 to 14 amino acids of the adjacent
transmembrane domain.48,57 The APP gene is localized on
chromosome 21 at 21q21.2.58,59 APP can be processed by
at least three secretases, namely a-, b-, and g-secretase
(Fig. 75.10). In the nonamyloidogenic pathway, a-
secretase cleaves the amyloid precursor protein within
the Ab domain, releasing an extracellular portion. The
cleavage within the Ab domain prevents deposition of the
intact amyloidogenic peptide. a-Secretase generates a
soluble N-terminal fragment of APP known as sAPPa,
and its C-terminal counterpart of about 10 to 11kDa
remains embedded in the membrane. The 10- to 11-kDa
C-terminal product may undergo an additional cleavage
by a protease g-secretase activity. The protease termed
“b-secretase” initiates Ab generation by creating an
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Figure 75.10. The amyloid protein precursor (APP) is a single
transmembrane domain protein that exists as eight different
isoforms transcribed by an alternative splicing mechanisms
from a single gene located on chromosome 21. The normal func-
tion of APP is still unknown. The differential proteolytic cleav-
age of APP by a-, b-, or g-secretase leads to the formation of
different proteolytic products, which are involved in two differ-

ent pathways called the nonamyloidogenic and the amyloido-
genic pathway. a-Secretase cleaves APP within the Ab domain
(black box), and the consecutive cleavage by g-secretase gives
rise to the nonamyloidogenic p3 fragment. Conversely, b-
secretase cleaves APP before the Ab domain, and the consecu-
tive cleavage by g-secretase generates the amyloidogenic Ab
peptides that will aggregate into senile plaques.
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approximately 12-kDa C-terminal fragment.60 This 12-
kDa fragment may then undergo “g-secretase” cleavage
within the hydrophobic transmembrane domain to
release the 40-, 42-, or 43-residue Ab peptides.52 The
varying C-terminal of Ab may be a feature of crucial
importance because Ab peptides display distinct physical
properties and, in particular, exhibit aggregation behav-
ior that can vary according to their length.61 It has been
shown recently in fibroblasts with a disrupted TACE
(tumor necrosis factor a-converting enzyme) gene that
two classes of a-secretase exist, one involved in the basal
secretion and the other involved in regulated secre-
tion.62–64 TACE, a member of the ADAM family (a disin-
tegrin and metalloprotease family) of proteases, has been
demonstrated to play a central role in regulated a-
secretase cleavage of APP. Four groups have now identi-
fied a candidate for b-secretase (BACE), also known as
Asp-2.65–68 Interestingly, presenilin 1 (PS1) appears to
facilitate a proteolytic activity that cleaves the integral
membrane domain of APP by g-secretase.69 It is possible
that presenilins are g-secretase or that they facilitate g-
secretase activity through some other mechanism.

Genes may be related to disease in two ways: through
autosomal dominant mutations, by themselves sufficient
to cause the disease (i.e., deterministic mutations), or,
alternatively, through gene variations (polymorphisms)
that may increase disease risk without being sufficient by
themselves to cause the disorder. This latter group is
referred to as susceptibility genes. Although it is currently
thought that most cases of AD occur sporadically, auto-
somal dominant transmission has been identified in fam-
ilies with early-onset AD, defined as beginning before the
age of 65 years. These cases are relatively rare; worldwide,
only several hundred families are currently known 
that carry deterministic mutations.70 Extensive research
carried out during the past two decades has isolated a
number of genes that when mutated cause AD, that is,
APP on chromosome 21,71,72 the presenilin 1 (PS1) gene
on chromosome 14, and the presenilin 2 (PS2) gene on
chromosome 1.73 Mutations in these genes lead to early-
onset AD and only explain a small proportion (5%–10%)
of total AD cases. Furthermore, trisomy 21 (Down syn-
drome) increases the risk of AD, perhaps due to the
tripled genetic dosage of APP. In addition, a number of
susceptibility genes are also currently being studied, with
polymorphisms of the apolipoprotein E gene receiving
the most attention. The presence of the apolipoprotein
E4 (apoE4-) allele has been identified as a genetic risk
factor for sporadic and familial AD with late onset.

Several different pathogenic mutations have been
found in exons 16 and 17 of the APP gene to date. These
mutations are missense mutations. The early-onset AD
mutations are located outside the Ab amyloid sequence,
close to the C-terminal g-secretase cleavage site,71 within
the transmembrane domain, or at the N-terminal b-

secretase cleavage site within the extracellular part of
APP.74 One mutation is located inside the Ab amyloid
sequence next to the a-secretase cleavage site.75,76 The
localization of mutations led to the hypothesis that they
might influence the activity of the respective secretases,
resulting in the aberrant processing of APP.77 Indeed,
mutations at codons 716 and 717 lead to a selective
increase in the production of Ab peptides ending at
residue 42/43.78–82 The mutations at codons 670 to 671, on
the other hand, appear to augment the production of
both Ab40 and Ab42(43),83 whereas the mutation at
codon 692 has a more complicated effect on APP pro-
cessing, causing impaired a-secretase cleavage, increased
heterogeneity of secreted Ab species, and increased
hydrophobicity of the Ab.80 This mutation also has clini-
cal features in some cases similar to those of cerebral
hemorrhage with amyloidosis of the Dutch type and in
other cases more similar to AD.

The homologous membrane proteins presenilin 1
(PS1) and presenilin 2 (PS2) were identified in 1995 as
the genes responsible for a substantial fraction of early-
onset, autosomal dominant AD.73,84 Mutations in the PS1
gene on chromosome 14 are the most common cause for
autosomal dominant familial AD (FAD)73; these account
for 30% to 50% of all early-onset cases85 and are the
primary cause of AD with onset before the age of 55
years. To date, more than 50 PS1 mutations and 2 PS2
mutations have been reported in FAD. All mutations in
the PS are missense mutations, except for the mutation
of a splice acceptor site resulting in the deletion of exon
9. Pathogenic mutations in PS modify APP processing,
thereby leading to an augmentation of Ab42(43) secre-
tion. AD patients carrying PS1 or PS2 mutations have sig-
nificant increase of plasma Ab42(43) level together with
deposition of Ab42 in the brain.86–88 In fibroblasts from
such patients, the APP metabolism is shifted toward an
increase of Ab42(43) production. Similarly, the presence
of mutated PS1 increases Ab42(43) in transfected cells
and in transgenic mice.89–92 How the mutant PS influences
the production of Ab42(43) peptides remains uncertain.
In neurons of PS1-knockout mice, secretion of Ab is dras-
tically reduced, leading to the accumulation of a- and b-
cleaved C-terminus stubs of APP.69,93 This finding gives
evidence that PS1 is obligatory for proteolysis of APP at
the g-secretase cleavage site.

In addition to the deterministic genetic mutations
found in APP are the presenilins, genetic factors that
modify the risk of getting AD. ApoE alleles on chromo-
some 19 are considered important risk factors for the
development of late-onset AD. ApoE is a 34-kDa compo-
nent of various lipoproteins, including chylomicrons, very
low density lipoproteins (VLDL), and a subset of high-
density lipoproteins (HDL).94 These lipoproteins regulate
plasma–lipid transport and clearance by acting as ligand
for lipoprotein receptors such as LDLR and low density



receptor-related protein (LRP).95,96 ApoE is polymorphic
and is encoded by three alleles (ApoE2, -3, and -4) that
differ in two amino acid positions. In general, it seems that
E4 allele increases the risk for developing AD by about
threefold, and that the E2 allele decreases the risk.97 The
presence of one or two E4 alleles is associated with earlier
onset of disease and an enhanced amyloid burden in brain
but has little effect on the rate of progression of demen-
tia.98 Thus, the homozygous E4/E4 subjects have an earlier
onset (mean age, >70 years) than heterozygous E4 sub-
jects (mean age of onset for E2/E3, over 90 years).99

The most obvious hypothesis is that ApoE E4/E2 poly-
morphisms might influence the production, distribution,
or clearance of Ab. This hypothesis is supported by obser-
vations that first, the subjects with one or more ApoE4
alleles have a higher burden than do subjects with no 
E4 alleles.100 Second, there is evidence that both ApoE
and Ab may be cleared through the lipoprotein-related
(LRP) receptor and that ApoE4 and Ab peptide may
compete for clearance through the LRP receptor.95 Third,
transgenic mice that overexpress APP develop a signifi-
cantly lower number of Ab deposits when bred to an
ApoE knockout background.101 These findings strongly
support a role of ApoE in the aggregation or clearance
of Ab in the brain. It should be noted that the ApoE
genotype influences the onset of AD in patients with
Down syndrome and in those with APP mutations but
not in families with presenilin mutations.101

In summary, biochemical studies in postmortem tissue
support a role for Ab in AD. In addition, all available
genetic evidence support a role for this peptide in AD.
For these reasons, therapies targeting Ab represent im-
portant therapeutic avenues for AD.

Conclusions

Clearly, other degenerative processes play an important
role in AD, and they may also contribute to the clinical
characteristics of the disease. Some cortical networks
may be more sensitive to the effects of additional dele-
terious factors known to be involved in AD, such as
inflammation free radicals, and potential amyloid toxic-
ity, which may act in a synergistic manner with their
morphologic and molecular phenotype to render them
particularly vulnerable.102 However, the generalized loss
of long corticocortical projections emerges functionally
as the most devastating component of AD and that most
directly related to dementia. Thus, the degeneration of
presumed corticocortical circuits within the neocortex
appears therefore to be the necessary factor for the clin-
ical expression of the dementia in AD.2,3

It should be kept in mind, however, that in sharp con-
trast to AD patients, many elderly individuals maintain
near-normal levels of cognitive performance while sus-

taining significant compromise of hippocampal circuits
and may rely more on neocortical than on hippocampal
circuits for memories essential for daily activities.103

Healthy elders may present with difficulties in learning
and retrieving new information, and their major limita-
tion may be the amount of new information they can
learn within a given period of time in comparison to
younger individuals. Unlike patients with early AD,
healthy elders are able to retain the new information
after some delay, whereas patients with mild cognitive
impairment retain little of it.103 This impairment in infor-
mation retention that characterizes the very early stages
of AD is correlated to neuronal loss in the entorhinal
cortex and to volumetric changes in the temporal lobe.
Similarly, the volume of the temporal horn of the lateral
ventricle increases in these patients, which may correlate
with the selective loss of projections from the entorhinal
cortex.2,3,103–105 In fact, normal brain aging may be defined
as intact cognitive abilities in the presence of scarce neu-
rofibrillary pathology in the entorhinal cortex, which may
represent a stable age-related asymptomatic AD-like
neurofibrillary pathology. This idea points to the differ-
ential involvement of hipocampal and neocortical circuits
between aging and dementia and indicates that whereas
normal brain aging presents as a minimal pathology of
discrete medial temporal regions, AD is a disease of the
neocortical circuits (see Figs. 75.2, 75.3, 75.4).

This interpretation of the pathologic features of AD
suggests that the debilitating effects of dementia result
from changes restricted to the association neocortex.
Considerable hippocampal alterations may occur in
absence of neocortical involvement and with only minor
disruptions in activities of daily living of the individual
that are not sufficient for a diagnosis of dementia. The
cells that provide the most vulnerable projections appear
to be highly specialized neurons that share identifiable
morphologic and neurochemical features. As the ele-
ments of the biochemical and anatomic phenotype that
are linked to differential cellular vulnerability in AD are
increasingly recognized, functional correlations are likely
to emerge between cellular changes, neurochemical char-
acteristics of vulnerability, and affected cortical pathways.
It is hoped that this understanding will make it possible
to design therapeutic strategies to protect or rescue the
neurons at risk in AD. The protection of these neurons
appears to be an attractive avenue for intervention in the
management of AD and may be more practical than the
development of a cure.
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76
Delirium
Sharon K. Inouye

Epidemiology and Risk Factors

Because of its frequency in this setting, most of the epi-
demiologic studies of delirium have involved hospitalized
older patients. Previous studies have measured the preva-
lence of delirium, that is, cases present at the time of
hospital admission, as 14% to 24%, and the incidence of
delirium, that is, new cases arising during hospitalization,
as 6% to 56%.4–16 The rates of postoperative delirium
range from 10% to 52%.4–16 Hospital mortality rates in
patients with delirium range from 25% to 33%, as high
as mortality rates associated with acute myocardial
infarction or sepsis.4,5,10,11,17–24 Delirium has not been well
examined in nursing home or community settings. In
terms of the costs of delirium, it has been estimated that
each year delirium complicates hospital stays for more
than 2.3 million older persons, involving more than 17.5
million inpatient days and accounting for more than 
$4 billion (1994 dollars) of Medicare expenditures related
to hospitalization.25 Moreover, delirium is associated 
with substantial additional costs after hospital discharge
because of the increased need for institutionalization,
rehabilitation services, home health care, rehospitaliza-
tion, and other health care services.

Delirium is usually a multifactorial syndrome,14 as are
many other common geriatric syndromes, such as falls,
incontinence, and pressure sores. In some cases, delirium
may be caused by a single factor, but more often delir-
ium is the result of the interrelationship between patient
vulnerability at the time of admission (i.e., predisposing
factors) and the occurrence of noxious insults during
hospitalization (i.e., precipitating factors). For example,
patients who are highly vulnerable to delirium at base-
line (e.g., such as cognitively impaired or severely ill
patients), can be pushed into delirium by the presence of
only a mild insult, such as a single dose of a sedative
medication for sleep. By contrast, patients who are not
vulnerable would be relatively resistant, with delirium
resulting only after repeated exposure to multiple

Delirium, defined as an acute alteration in attention and
cognition, is a common, serious, and potentially prevent-
able source of morbidity and mortality for older persons.
Delirium is a clinical diagnosis, based on observation of
the patient at the bedside. Although the exact diagnostic
criteria continue to evolve, the criteria for delirium
appearing in the Diagnostic and Statistical Manual
Version IV (DSM-IV) of the American Psychiatric Asso-
ciation are widely used as the current diagnostic stan-
dard1 (Table 76.1). However, these criteria were based on
expert opinion, and their diagnostic performance has not
been tested. The Confusion Assessment Method (CAM)2

provides a validated tool, which is currently in wide-
spread use for rapid identification of delirium (see Table
76.1). The CAM algorithm, which is based on the pres-
ence of the features of acute onset and fluctuating course,
inattention, and either disorganized speech or altered
level of consciousness, has a sensitivity of 94% to 100%,
specificity of 90% to 95%, positive predictive accuracy of
91% to 94%, and negative predictive accuracy of 90% to
100% for delirium.2

Although it can occur in any setting, delirium is most
common in settings where the frailty and illness acuity 
of patients are most severe. The incidence of delirium
increases with age, cognitive impairment, frailty, illness
severity, comorbidity, and other risk factors for delirium
(see following). The emergency room and acute hospital
have the highest overall rates of delirium.Acute alteration
in mental status represents a leading presenting symptom
for acutely ill older persons, accounting for at least 30% of
emergency evaluations of older persons. In the hospital
setting, the intensive care and postoperative settings have
the highest rates of delirium.3 Although not well studied,
delirium occurs with some frequency in nursing home 
and rehabilitation settings. Although less frequent in the
community setting, delirium is an important presenting
symptom to community physicians, and can serve as a
barometer for underlying health status of elderly persons,
often heralding serious underlying disease.
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noxious insults, such as general anesthesia, major surgery,
multiple psychoactive medications, immobilization, and
infection. Moreover, the effects of multiple risk factors
appear to be cumulative. Clinically, the importance of this
multifactorial etiology is that removing or treating one
factor alone often is insufficient to resolve the delirium.
Attention should be paid to the multifactorial predispos-
ing and precipitating factors that may be contributing to
the delirium.

Predisposing or vulnerability factors for delirium
include preexisting cognitive impairment or dementia,
severe illness, high number of comorbid diseases, func-
tional impairment, advanced age, chronic renal insuffi-
ciency, dehydration, malnutrition, depression, and vision
or hearing impairment.8,13,24,26–30 Dementia is a leading
risk factor for delirium, consistently identified across
studies. Patients with dementia have a two- to five-fold
increased risk for delirium. Moreover, one-third to one-
half of delirious patients have an underlying dementia.
Nearly any chronic medical illness can predispose to
delirium, including diseases involving the central nervous
system (e.g., Parkinson’s disease, cerebrovascular disease,
mass lesions, trauma, infection), as well as diseases
outside the central nervous system, such as infectious,
metabolic, cardiac, pulmonary, endocrine, and neoplastic
conditions. The occult presentation of systemic disease—
sometimes presenting only with delirium—is an impor-
tant tenet of geriatric medicine. One validated predictive
model,15 developed to determine delirium risk at the time

of hospital admission, identified the following independ-
ent predisposing factors: severe underlying illness, vision
impairment, baseline cognitive impairment, and high
BUN/creatinine ratio (used as an index of dehydration).

Medications, the most common precipitating factors
for delirium, contribute to at least 40% of delirium
cases.14,31,32 Many medications can lead to delirium; the
most common are those with recognized psychoactive
effects, such as sedative-hypnotics, narcotics, H2-blockers,
and medications with anticholinergic effects. In previous
studies, use of any psychoactive medication was associ-
ated with a 4-fold increased risk of delirium.8,14 Sedative-
hypnotic drugs have been associated with a 3- to 12-fold
increased risk of delirium; narcotics with a 3-fold risk; and
anticholinergic drugs with a 5- to 12-fold risk.24,28–30,33,34

Delirium increases in direct proportion to the number of
medications prescribed, an effect that is likely caused by
adverse effects of the medications themselves, as well as
the increased risk of drug–drug and drug–disease inter-
actions. Recent studies provide strong evidence that inap-
propriate use and overuse of psychoactive medications
are common in older patients, and that many cases of
delirium and other related adverse drug events may be
preventable.35–38

Other precipitating factors for delirium include med-
ical procedures or surgery, intercurrent medical 
illnesses, infections, immobilization, use of indwelling
bladder catheters, use of physical restraints, dehydration,
malnutrition, iatrogenic events, electrolyte or metabolic

Table 76.1. Diagnostic criteria for delirium.

Diagnostic and Statistical Manual Version IV (DSM-IV) diagnostic criteria
A. Disturbance of consciousness (i.e., reduced clarity of awareness of the environment) with reduced ability to focus, sustain, or shift 

attention.
B. A change in cognition (such as memory deficit, disorientation, language disturbance) or the development of a perceptual disturbance that 

is not better accounted for by a preexisting, established, or evolving dementia.
C. The disturbance develops over a short period of time (usually hours to days) and tends to fluctuate during the course of the day.
D. There is evidence from the history, physical examination, or laboratory findings that the disturbance is caused by the direct physiologic 

consequences of a general medical condition.

The Confusion Assessment Method (CAM) Diagnostic Algorithma

Feature 1. Acute onset and fluctuating course
This feature is usually obtained from a family member or nurse and is shown by positive responses to the following questions: Is there

evidence of an acute change in mental status from the patient’s baseline? Did the (abnormal) behavior fluctuate during the day, that is,
tend to come and go, or increase and decrease in severity?

Feature 2. Inattention
This feature is shown by a positive response to the following question: Did the patient have difficulty focusing attention, for example, being

easily distractible, or having difficulty keeping track of what was being said?
Feature 3. Disorganized thinking

This feature is shown by a positive response to the following question: Was the patient’s thinking disorganized or incoherent, such as
rambling or irrelevant conversation, unclear or illogical flow of ideas, or unpredictable switching from subject to subject?

Feature 4. Altered level of consciousness
This feature is shown by any answer other than “alert” to the following question: Overall, how would you rate this patient’s level of

consciousness? (alert [normal], vigilant [hyperalert], lethargic [drowsy, easily aroused], stupor [difficult to arouse], or coma
[unarousable]).

a The diagnosis of delirium by CAM requires the presence of features 1 and 2 and either 3 or 4.
Source: Adapted with permission from Inouye SK. Delirium and other mental status problems in the older patients. In: Goldman L, Bennett JC.
Cecil Textbook of Medicine, 4th Ed. Philadelphia: Saunders; 1999:19–22.



derangement, alcohol or drug intoxication or with-
drawal, environmental influences, and psychosocial
stress.10,19,22,26,39–44 Immobilization can lead to delirium and
functional decline within just a few days, yet physicians
routinely order bedrest or no activity in 57% of patient-
days of hospitalization, often without medical justifica-
tion.45,46 Moreover, medical devices (e.g., indwelling
bladder catheters and physical restraints) can contribute
to immobilization, as well as other adverse effects.
Iatrogenic events, occurring in 29% to 38%47–49 of older
patients, include complications of diagnostic or thera-
peutic procedures, transfusion reactions, bleeding due to
overanticoagulation, and the like. Insufficiency of any
major organ system can precipitate delirium, particularly
renal, hepatic, or respiratory failure. Occult respiratory
failure is an increasing problem in older patients, who
often lack the typical signs and symptoms of dyspnea and
tachypnea, and who are easily overlooked by measuring
oxygen saturation alone. Acute myocardial infarction 
or congestive heart failure commonly present as delirium
in an elderly patient, without the expected symptoms 
of chest pain or dyspnea. Occult infection represents
another noteworthy cause of delirium, because older
patients frequently fail to mount the expected febrile or
leukocyte response to severe systemic infections, includ-
ing pneumonia, urinary tract infection, endocarditis,
abdominal abscess, or septic arthritis. Metabolic disorders
are important contributors to delirium: these include
hyper- or hyponatremia, hypercalcemia, acid–base disor-
der, hypo- and hyperglycemia, and thyroid or adrenal
disorders. A validated predictive model14 for delirium 
risk based on exposure to precipitating factors during 
the course of hospitalization identified the following five
independent precipitating factors: physical restraint use,
malnutrition, more than three medications added during
the previous day (70% of these were psychoactive medi-
cations), indwelling bladder catheter, and any iatrogenic
event.

Pathogenesis

To date, the fundamental pathophysiologic mechanisms
of delirium remain unclear. Delirium has been thought
to represent a functional rather than structural lesion,
with characteristic electroencephalographic findings
demonstrating global functional derangements and gen-
eralized slowing of cortical background (alpha) activ-
ity.50,51 Delirium is considered to be the final common
pathway of many different pathogenic mechanisms, cul-
minating in the widespread reduction of cerebral oxida-
tive metabolism with failure of cholinergic transmission.
Proposed mediators have included adenosine, beta-
endorphin, histamine, somatostatin, lymphokines, trypto-
phan, phenylalanine metabolites, various neuropeptides,

and cortisol.52–55 A recent study56 has found that changes
in large neutral amino acids, which are precursors of
several neurotransmitters, may play a role in delirium.
Although delirium has been considered a transient
syndrome, several of these basic mechanisms may not 
be completely reversible, particularly those resulting in
hypoxic brain injury. In addition, the dose and duration
of the insult, as well as the presence of preexisting cog-
nitive impairment, may greatly influence the reversibility
of the delirium.

Clinical Presentation

The key features of delirium are acute onset and inat-
tentiveness. Determining the acuity of onset requires
accurate knowledge of the patient’s previous level of cog-
nitive functioning. With delirium, the mental status typi-
cally changes over hours to days, as distinguished from
dementia in which the changes occur more insidiously
over weeks to months. Extra effort may be required to
ascertain baseline information from a reliable source,
such as a family member, caregiver, or nurse. Another key
feature is the fluctuating course of delirium, with symp-
toms tending to come and go or increasing and decreas-
ing in severity over a 24-h period. Lucid intervals are
characteristic, and can be misleading even to experienced
clinicians. Inattention is recognized as difficulty focusing,
maintaining, and shifting attention. Delirious patients
appear easily distracted, have difficulty following
commands or maintaining a conversation, and often
perseverate with an answer to a previous question. On
cognitive testing, patients may manifest difficulty with
simple repetition tasks, digit spans, or reciting months
backward. Other key features include a disorganization
of thought and altered level of consciousness. Disorgani-
zation of thought is a manifestation of underlying cog-
nitive or perceptual disturbances, and is recognized by
disorganized or incoherent speech, rambling or irrelevant
conversation, unclear or illogical flow of ideas, or unpre-
dictable switching from subject to subject. Altered level
of consciousness is typically manifested by lethargy, with
reduced awareness of the environment. Although not
cardinal elements, features frequently associated with
delirium include disorientation, cognitive deficits (e.g.,
memory impairment, dysnomia), psychomotor agitation
or retardation, perceptual disturbances (e.g., hallucina-
tions, misperceptions, illusions), paranoid delusions, emo-
tional lability, and sleep–wake cycle disruption.

Clinically, delirium can present in either hypoactive 
or hyperactive forms. The hypoactive form of delirium,
which is characterized by lethargy and reduced psy-
chomotor activity, is the most common form in older
patients. This form of delirium is often unrecognized 
and is associated with a poorer overall prognosis.57–59 The
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hyperactive form of delirium, in which the patient is agi-
tated, vigilant, and often hallucinating, is rarely missed.
Importantly, patients can fluctuate between the hypoac-
tive and hyperactive forms—the mixed type of delirium.
Moreover, partial or incomplete forms of delirium have
been recognized to be common,60,61 particularly during
the resolution stages of delirium, and have been shown
to adversely influence long-term prognosis.

Diagnosis and Differential Diagnosis

Delirium is a clinical diagnosis, relying on astute obser-
vation at the bedside, careful cognitive assessment, and
history taking from a reliable informant to establish the
patient’s baseline functioning. Previous studies have
documented that clinicians may fail to detect delirium in
up to 70% of affected patients.62–64 Identifying the poten-
tially multifactorial contributors to the delirium is of
critical importance, because many of these factors are
treatable and, if left unaddressed, may result in substan-
tial morbidity and mortality. Because the potential
contributors are innumerable, the search requires keen
clinical judgment combined with a thorough medical
evaluation. The challenge is enhanced by the frequently
nonspecific or atypical presentation of the underlying
illness in older persons. In fact, in the elderly population,
delirium may be the only sign of life-threatening illness
such as sepsis, pneumonia, or myocardial infarction.

The first step in evaluation should include formal cog-
nitive assessment and determination of any acute change
from the patient’s baseline level of cognition. Because
cognitive impairment is readily missed during regular
conversation, a brief cognitive screening test, such as the
Mini-Mental Status Examination,65 is recommended.
Attention should be assessed with simple tests, such as 
a forward digit span (inattention indicated by inability 
to repeat five digits forward) or reciting the days of the
week or the months backward. A comprehensive history
and physical examination remain the cornerstones of the
evaluation of delirium. The history should be directed
toward establishing the patient’s baseline level of cogni-
tive functioning and the course of any mental status
changes, as well as obtaining clues about potential pre-
cipitating factors or insults, such as recent medication
changes, new infections, or medical illnesses. The physical
examination should include a detailed neurologic exam-
ination for focal deficits and a careful search for signs of
falls or head trauma, infection, or other acute medical
processes.

Because of the frequent contribution of medications to
delirium, review of the medication list, including over-
the-counter medications, should be carried out in every
patient. The majority of older patients will be on at least
several medications during hospitalization, heightening

the potential for adverse events as well as drug–drug or
drug–disease interactions. In older patients, medications
may cause adverse effects even at recommended dosages
and at measured serum levels that are within the “thera-
peutic range.” Thus, medications with psychoactive
effects should be removed or minimized whenever
possible. When these medications cannot be removed,
dosage reductions or substitution of less toxic alterna-
tives should be considered. The side effects and interac-
tion profiles of all current drugs should be reviewed.
Finally, chronic medication and alcohol use should be
assessed specifically to evaluate for any potential with-
drawal risk. In older patients, substance use is commonly
unrecognized or overlooked, particularly during the early
phase of hospitalization.

Evidence-based strategies estimating the predictive
value of laboratory tests in delirium assessment are
lacking. Thus, the laboratory evaluation must be based on
clinical judgment, and should be tailored to the individ-
ual situation. An astute history and physical examination,
review of medications, targeted laboratory testing (e.g.,
complete blood count, chemistries, glucose, renal/liver
function tests, urinalysis, oxygen saturation), and search
for occult infection should assist with identification of the
majority of potential contributors to the delirium. The
need for further laboratory testing (such as thyroid func-
tion tests, B12 level, cortisol level, drug levels or toxicol-
ogy screen, ammonia level) will be determined according
to the individual patient’s clinical picture. In patients with
cardiac or respiratory diseases, or with related symptoms,
an electrocardiogram, chest radiograph, and/or arterial
blood gas determination may be warranted. The
indications for cerebrospinal fluid examination, brain
imaging, or electroencephalography remain controver-
sial. Overall, the diagnostic yield for these procedures are
low, and they are probably indicated in less than 10% of
delirium cases. Cerebrospinal fluid examination is indi-
cated for the febrile delirious patient where meningitis or
encephalitis must be excluded. Brain imaging (such as
computed tomography or magnetic resonance imaging)
should be reserved for cases with new focal neurologic
signs, with history or signs of head trauma, or without
another identifiable cause of the delirium. Electroen-
cephalography, which has a false-negative rate of 17%
and false-positive rate of 22% for distinguishing delirious
and nondelirious patients,51,66 plays a limited role and 
is most useful to detect occult seizure disorders and to
differentiate delirium from nonorganic psychiatric
conditions.

The differential diagnoses for delirium include a
variety of conditions associated with confusion and
altered mental status, most commonly dementia, de-
pression, and nonorganic psychotic disorders. The para-
mount challenge in differential diagnosis is distinguishing
dementia, a chronic confusional state, from delirium



alone or delirium superimposed on dementia. The differ-
ential diagnosis is crucial, however, because of the prog-
nostic significance of delirium, which often represents 
a medical emergency. Obtaining the clinical history is
critical to making the distinction between delirium and
dementia. These two conditions are distinguished by the
acuity of symptom onset in delirium (dementia is much
more insidious), and the impaired attention and altered
level of consciousness associated with delirium. Disori-
entation and memory impairment, while commonly
recognized features, are not useful in differential diagno-
sis because they may be present with both conditions and
may be absent in delirium. Differentiating depression
and nonorganic psychotic disorders from delirium can
pose other challenges for the clinician. Although para-
noia, hallucinations, and affective changes can occur with
delirium, the presence of key delirium features of acute
onset, inattention, altered level of consciousness, and
global cognitive impairment will assist with the diagnosis
of delirium. In cases involving an uncooperative patient
or where an accurate history is unavailable, establishing
the diagnosis with certainty may not be possible. In these
cases, because of the potentially life-threatening nature
of delirium and its high occurrence rate in the older
hospitalized population, the recommendation is to
manage the case as a presumptive delirium and search for
reversible causes (e.g., intercurrent illness, metabolic
derangements, drug toxicity), until further information
can be obtained.

Figure 76.1 presents an algorithm for the evaluation of
altered mental status in the older patient. The first step
in the evaluation is to establish the patient’s baseline cog-
nitive functioning and the time-course of any cognitive
changes. Chronic impairments, developing or progressing
over months to years, are most likely attributable to a
dementia, which should be evaluated accordingly (see
Chapter 74). Acute alterations occurring over hours to
weeks, which may be superimposed on an underlying
dementia, should be further evaluated with cognitive
assessment to determine whether delirium is present. If
delirium features are not present (see Clinical Presenta-
tion section above), then further evaluation for major
depression, acute psychotic disorder, or other psychiatric
disorders (see Chapters 78 and 79) is indicated.

Clinical Course and Prognosis

Delirium has been previously considered to be a tran-
sient, reversible condition; however, recent studies60,61

have documented that delirium may be more persistent
than previously believed. A delirium duration of 30 days
or more is typical in older patients, and a prolonged tran-
sitional phase characterized by cognitive, affective, or
behavioral abnormalities is quite common. In fact, as few

as 20% of patients had complete resolution of all delir-
ium symptoms at 6-month follow-up in one study.60 Delir-
ium appears to have greater deleterious effects on
long-term cognitive functioning in patients with underly-
ing cognitive impairment or dementia. Long-term detri-
mental effects are likely related to the duration, severity,
and underlying cause(s) of the delirium. Whether delir-
ium itself leads to permanent cognitive impairment 
or dementia remains controversial; however, previous
studies document that at least some patients never
recover their baseline level of cognitive functioning.

Delirium had been documented to be an important
prognostic determinant.67 Previous studies8,10,18,21,28,29,34,60,

68–79 have shown that delirium is an independent predictor
of prolonged length of hospital stay, increased morbidity
and mortality, and higher rates of institutionalization and
functional and cognitive decline, even after controlling
for age, gender, dementia, illness severity, and baseline
functional status.

Prevention and Management

Prevention of Delirium

Primary prevention of delirium, that is, preventing delir-
ium before it occurs, is the most effective strategy to
reduce delirium and its attendant complications. Table
76.2 indicates well-documented delirium risk factors and
tested preventive interventions for each risk factor. These
risk factors were selected because current evidence sup-
ports both the clinical relevance and the remediable
nature of each risk factor with practical interventions. A
controlled clinical trial80 demonstrated the effectiveness
of a delirium prevention strategy targeted toward these
risk factors. Implementation of these preventive inter-
ventions resulted in a 40% risk reduction for delirium in
hospitalized older patients.

Nonpharmacologic Management

Nonpharmacologic approaches should be used for man-
agement of every delirious patient. These approaches
include strategies for reorientation and behavioral
intervention, such as ensuring the presence of family
members, orienting influences, use of sitters, and trans-
ferring a disruptive patient to a private room or closer to
the nurse’s station for increased supervision. Personal
contact and communication are critical, incorporating
reorientation strategies, simple instructions, and frequent
eye contact. Patients should be encouraged to participate
in decision making about their care as much as possible.
Eyeglasses and hearing aids (if needed) should be worn
as much as possible to reduce sensory deficits. Mobility,
self-care, and independence should be enhanced;
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Figure 76.1. An algorithm for the evaluation of suspected
delirium in the older adult. TFT, thyroid function tests; B12,
vitamin B12 assay; CT, computed tomography; MRI, magnetic
resonance imaging; mg, milligrams; IM, intramuscular injection;

po, oral administration; Q, every. (Adapted with permission
from Inouye SK. Delirium and other mental status problems in
the older patients. In: Goldman L, Bennett JC. Cecil Textbook
of Medicine, 4th Ed. Philadelphia: Saunders; 1999:19–22.)
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physical restraints should be avoided because of their
adverse effects of immobility and increased agitation and
their potential to cause injury. Clocks, calendars, and the
day’s schedule should be provided to assist with orienta-
tion. Room and staff changes should be kept to a
minimum. A quiet environment with low-level lighting is
optimal for the delirious patient. Allowing an uninter-
rupted period for sleep at night is of key importance in
the management of the delirious patient; this requires
coordination and scheduling of nursing and medical pro-
cedures, such as medications, vital signs, intravenous
fluids, and treatments. Hospital-wide changes may be
needed to ensure a low level of noise at night, including
hallway noise and conversations. Nonpharmacologic
approaches for relaxation, including music, relaxation
tapes, and massage, can be effective for management of
agitation in delirious patients.

Pharmacologic Management

Pharmacologic approaches should be reserved for
patients with severe agitation, which may result in the
interruption of essential medical therapies (e.g., intuba-
tion, intraaortic balloon pumps, dialysis catheters) or
which may endanger the safety of the patient, other
patients, or staff. However, clinicians must be aware that
any drug used for the treatment of delirium will have psy-
choactive effects and may further cloud mental status and
obscure efforts to follow the patient’s mental status. Thus,
the drug should be given in the lowest possible dose for
the shortest duration. Neuroleptics are the preferred
agents of treatment, with haloperidol representing the
most widely used and tested treatment for delirium.81

Although newer neuroleptics are available, fewer data
are available to support their use. If parenteral adminis-

tration is required, intravenous haloperidol results in
rapid onset of action with short duration of effect,
whereas intramuscular use will have a more optimal
duration of action. The recommended starting dose of
haloperidol is 0.5 to 1.0mg orally or parenterally, repeat-
ing the dose every 20 to 30min after vital signs have been
checked, until sedation has been achieved. The endpoint
should be an awake but manageable patient, not a
sedated patient. The average elderly patient who has not
previously been treated with neuroleptics should require
a total loading dose not exceeding 3 to 5mg haloperidol.
Subsequently, a maintenance dose of one-half the loading
dose should be administered in divided doses over the
next 24h, with tapering doses over the next few days.
The leading side effects of haloperidol include sedation,
hypotension, acute dystonias, extrapyramidal side effects,
and anticholinergic effects (e.g., anticholinergic delirium,
dry mouth, constipation, urinary retention).

Benzodiazepines are not recommended for treatment
of delirium because of their tendency to cause overseda-
tion, respiratory depression, and exacerbation of the con-
fusional state. However, they remain the drugs of choice
for treatment of withdrawal syndromes from alcohol and
sedative-hypnotic drugs. For geriatric patients, lorazepam
(starting dose, 0.5–1.0mg) is the recommended agent of
this class, because of its favorable half-life (10–15h), lack
of active metabolites, and availability of a parenteral
form.

Terminal Phase

Management of delirium at the end of life poses particu-
lar challenges for the clinician. Because delirium occurs
in more than 80% of patients at the end of life, estab-
lishing the goals of care with the patient and family is 
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Table 76.2. Delirium risk factors and potential interventions.

Risk factor Interventions

Cognitive impairment Therapeutic activities program
Reality orientation program (reorienting techniques, communication)

Sleep deprivation Noise reduction strategies
Scheduling of nighttime medications, procedures, and nursing activities to allow uninterrupted period of sleep

Immobilization Early mobilization (e.g., ambulation or bedside exercises)
Minimizing immobilizing equipment (e.g., bladder catheters)

Psychoactive medications Restricted use of prn sleep and psychoactive medications (e.g., sedative-hypnotics, narcotics, anticholinergic 
medications)

Nonpharmacologic protocols for management of sleep and anxiety
Vision impairment Provision of vision aids (e.g., magnifiers, special lighting)

Provision of adaptive equipment (e.g., illuminated phone dials, large-print books)
Hearing impairment Provision of amplifying devices

Repair of hearing aids
Dehydration Early recognition and volume repletion

Source: Adapted with permission from Inouye SK. Delirium and other mental status problems in the older patients. In: Goldman L, Bennett JC.
Cecil Textbook of Medicine, 4th Ed. Philadelphia: Saunders; 1999:19–22.
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a crucial step, including discussions about the potential
causes of the delirium, intensity of medical evaluations
considered appropriate, and—in some cases—the need
for titration between alertness and adequate control of
pain and agitation. Even in the terminal phase, many
causes of delirium are potentially reversible; however, the
burdens of evaluation (e.g., invasive testing) or definitive
treatment (e.g., surgery for brain metastasis or reduction
in narcotic dose) may not be consistent with the goals for
care. In all cases, symptom management should begin
immediately, while evaluation is under way. Nonpharma-
cologic approaches should be instituted in all patients,
with pharmacologic approaches for selected cases.
Haloperidol remains the first-line therapy for delirium in
terminally ill patients. In end-of-life care, there is a lower
threshold for the use of sedative agents. Sedation may be
indicated as an additional therapy for management of
severe agitated delirium in the terminally ill patient,
which can cause considerable distress for the patient and
family. Because sedation poses the risks of decreased
meaningful interaction with family, increased confusion,
and respiratory depression, this choice should be made in
conjunction with the family according to the goals for
care. If sedation is indicated, an agent that is short acting
and easily titrated to effect is recommended. Lorazepam
(starting dose, 0.5–1.0mg p.o., i.v., s.q.) is the recom-
mended agent of choice; however, midazolam (starting
dose, 0.5–1.0mg i.v. or s.q.) may be useful for short-term
sedation where rapid onset and titration are required.
Because the risks of respiratory suppression and
hypotension with midazolam are great, the patient must
be closely monitored.

System-Wide Changes

The optimal management of delirium requires system-
wide changes to improve the quality of hospital care for
older patients.82 Interventions needed to reduce delirium
rates include education of physicians and nurses to
improve recognition and heighten awareness of the
clinical implications; encouragement of cognitive assess-
ment of all elderly hospitalized patients; provision of
incentives to change practice patterns that lead to delir-
ium (e.g., immobilization, overuse of psychoactive med-
ications, bladder catheters, and physical restraints); and
creation of systems that enhance high-quality geriatric
care (e.g., geriatric expertise, case management, clinical
pathways, and quality monitoring for delirium). With its
common occurrence, its frequently iatrogenic nature, and
its close linkage to the processes of care, incident delir-
ium serves as a valuable marker for the quality of hospi-
tal care and provides an opportunity for overall
improvement in care for the older population.
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Finland.8–10 Women are affected more often than men by
a ratio of 3 : 2, and incidence increases with advancing
age.8,11 SAH patients in the Framingham Study averaged
63 years of age.12 Tobacco use and heavy alcohol con-
sumption have been identified as risk factors for SAH.13,14

Hypertension does not play as important a role in SAH
risk as in other forms of stroke, although use of cocaine
and other noradrenergic stimulants has been associa-
ted with SAH, possibly by precipitating rupture of an
aneurysm during an acute hypertensive espisode.15

Arteriovenous malformations (AVMs) can also cause
SAH, but frequently produce intraparenchymal hemor-
rhage as well. They are rarely the cause of SAH in the
elderly. Bleeding is less brisk than with ruptured saccular
aneurysms, and symptoms may develop more slowly.
AVMs usually present in adolescence or early adulthood,
causing headache, seizures, or hemorrhage. In the elderly,
the cause of SAH is more often undetermined than in
younger patients. Amyloid angiopathy or unrecognized
head trauma is often thought to be responsible.

Morbidity and mortality are high in SAH. About 12%
of SAH patients die before receiving medical atten-
tion.16,17 The 90-day mortality rate among those who 
do reach medical attention is about 25%, and 40% of
survivors suffer residual cognitive, motor, and sensory
deficits.17 Early mortality results from the direct effects of
the initial or recurrent bleeding, whereas medical com-
plications or ischemia, secondary to vasospasm induced
by subarachnoid blood, are responsible for most deaths
beyond the first week.

The Hunt and Hess Scale is widely used to grade the
severity of SAH (Table 77.1).18 Grade 1 and 2 patients
have a good prognosis, while grade 4 and 5 patients
usually do poorly and are usually not considered candi-
dates for surgical intervention. Grade 3 patients have the
most variable outcomes. The Glasgow Outcome Scale
(see Table 77.1), originally developed for head trauma, is
frequently used to grade outcomes in SAH.19 The major-
ity of patients with SAH harbor saccular aneurysms as

Stroke is a major public health problem afflicting prima-
rily older adults. It is the third leading cause of death in
the United States and is surpassed only by heart disease
worldwide.1,2 In the United States, more than 700,000 new
strokes occur annually.3 Stroke is also the leading cause
of disability in the United States, with an estimated 4
million stroke survivors in this country living with stroke-
related deficits.1 Over 70% of stroke survivors remain
vocationally impaired, over 30% require help with activ-
ities of daily living, and 20% walk only with assistance.4

Approximately half of stroke survivors return to some
form of employment, but this figure declines with age.5

The incidence of stroke doubles in each successive
decade after age 55 and occurs approximately twice as
often in African-Americans as in whites at all ages. It 
is more common in men under age 75 but is equally
common among older men and women.3,6,7

Stroke is actually a heterogeneous group of diseases.
There are two main categories, hemorrhage and infarc-
tion, which result from different pathophysiologic mech-
anisms: extravasation of blood from a damaged vessel in
hemorrhage and ischemia or insufficient blood perfusing
brain tissue in infarction. These categories can be further
subdivided pathophysiologically. Subarachnoid hemor-
rhage is leakage of blood at the brain surface into the
cerebrospinal fluid, usually the result of rupture of an
aneurysm in an artery at the base of the brain (circle 
of Willis). Less often, the bleeding may be caused by
rupture of a vascular malformation or trauma to a surface
vessel. Intracerebral hemorrhage (ICH) usually is caused
by rupture of a small artery or arteriole with leakage of
blood into the brain parenchyma.

Subarachnoid Hemorrhage

Subarachnoid hemorrhage (SAH) accounts for 5% to
10% of all strokes. Incidence rates vary from 6 to 16 per
100,000, with the highest rates reported from Japan and
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the cause of bleeding. Saccular aneurysms form at the
bifurcation of large arteries and are probably caused by
a combination of congenital and degenerative changes 
in arteries. Hemodynamic stresses at arterial bifurca-
tions lead to degenerative changes in the internal elastic
lamina, weakening of the arterial wall, and aneurysmal
outpouching. The most common sites for aneurysm for-
mation are within the anterior circulation, at the junction
or bifurcation of the major cerebral arteries. Posterior
circulation aneurysms are less common, the most com-
mon sites being the bifurcation of the basilar artery and
the vertebral artery–posterior interior cerebellar artery
junction.

Diagnosis of SAH

Most aneurysms remain asymptomatic until they bleed,
but some larger aneurysms compress adjacent nerves,
brain tissue, or meningeal structures, causing headache
and neurologic dysfunction. When aneurysms rupture,
they leak blood into the cerebrospinal fluid (CSF) under
arterial pressure. Patients usually describe a sudden onset
of severe headache, often “the worst headache of my
life.” There is usually some alteration in consciousness,
ranging from deep coma with massive bleeding to sleepi-
ness or agitation with lesser amounts of bleeding. Unless
bleeding also occurs directly into brain, patients do not
have major focal neurologic signs.

When a patient presents with the abrupt onset of
severe headache, with or without meningismus or subtle
neurologic signs, SAH must be considered. The differen-
tial diagnosis may include other causes of headache,
such as migraine or infectious meningitis, but if SAH is
considered, a computerized tomographic (CT) scan
should be obtained; this can show the presence of blood
in the subarachnoid space, confirming the diagnosis. The

location of blood may indicate the likely location of the
aneurysm and the amount, and the thickness of blood
indicates the likelihood of subsequent vasospasm.20

Because of variability in magnetic resonance scanning
techniques and interpretation skills, for the present, CT
scan remains more accurate than MR imaging in most
centers, with a yield approaching 95% if done within 
24 h of stroke onset.21 If a CT scan cannot be performed
or fails to confirm the diagnosis of SAH, a lumbar punc-
ture should be performed to allow examination of the
CSF.22 All patients with SAH have blood in the CSF when
tapped within 48 h. Some patients have a small “warning
leak” before massive aneurysmal rupture. These small
hemorrhages are often missed by CT and will be detected
only by lumbar puncture. No patient in whom SAH is
suspected should leave the hospital without a lumbar
puncture. Findings diagnostic of SAH include the con-
stant red or pink appearance of the CSF on collection. In
this instance, the presence of xanthochromia in the super-
natant after prompt centrifugation distinguishes patho-
logic SAH from leakage induced by trauma during the
spinal tap. Centrifugation should be performed immedi-
ately after collection to avoid hemolysis of red blood cells
ex vivo. Red blood cells in the fluid with a cell count that
remains constant from the first tube collected to the last,
and the presence of white blood cells in greater propor-
tion than that found in the periphery, are also indicative
of true SAH. Xanthochromia may not be present if the
CSF is collected within 6 h of ictus and may be the only
abnormality remaining if lumbar puncture is delayed
several days.

Unless the patient’s condition precludes treatment,
angiography should be performed to determine the cause
of bleeding. Conventional (catheter) angiography will
detect approximately 95% of aneurysms and all AVMs.
If an initial angiogram is negative, a repeat study, usually
performed 1 to 2 weeks later, will detect an aneurysm in
about 2% of cases.23 Magnetic resonance angiography
(MRA) and CT angiography are useful as complements
to conventional angiography and as screening tests in
high-risk, asymptomatic individuals, but are not as sensi-
tive in imaging small (<5mm) aneurysms. Sequential
transcranial Doppler (TCD) examinations are useful for
detecting vasospasm. It is helpful to obtain a TCD before
surgery and as close to the ictus as possible to serve as a
basis of comparison for determining if flow velocities
begin to rise (preceding the onset of clinical symptoms of
ischemia secondary to vasospasm).

Treatment

Obliteration of the aneurysm is the key treatment for
aneurysmal SAH. This intervention removes the pos-
sibility of recurrent bleeding and allows treatment of
vasospasm with hypervolemic, hypertensive therapy. A

Table 77.1. Global measures in subarachnoid hemorrhage
(SAH).

Hunt and Hess Scale
Grade Neurologic status

1 Asymptomatic
2 Severe headache, stiff neck, no neurologic deficit

except cranial nerve palsy
3 Drowsy, minimal neurologic deficit
4 Stuporous, moderate or severe hemiparesis
5 Deep coma, decerebrate

Glasgow Outcome Scale
Category Outcome

1 Good recovery, independent lifestyle
2 Moderate disability, independent lifestyle
3 Severe disability, conscious but not independent
4 Vegetative
5 Dead



large international study demonstrated that early opera-
tion prevents rebleeding, but overall outcome was no dif-
ferent between those operated within 3 days of initial
SAH and those operated from 15 to 32 days afterward.
Mortality was higher in patients operated between 4 and
14 days.17 Recently, endovascular techniques have been
developed that allow obliteration of aneurysms via intra-
luminal embolization with detachable coils, which can
usually be accomplished with minimal additional mor-
bidity to the patient. Selection of aneurysms with suitable
configurations is crucial. The durability of the procedure
requires further evaluation, however.

Delayed cerebral ischemia can develop because of
constriction of the major arteries arising at the base of
the brain during the first week after SAH. Preventative
treatment with nimodipine, a dihydropyridine calcium
channel blocker, is begun as soon as ischemic aneurysmal
SAH is recognized and continued for 21 to 28 days. In
the event that focal or global neurologic deficits develop
due to vasospasm, elevation of blood pressure and
increasing intravascular volume can be effective therapy.

Intracerebral Hemorrhage

Nontraumatic intracerebral hemorrhage (ICH) is local-
ized bleeding in the brain parenchyma. Approximately
50,000 new cases occur in the United States every year,
with a twofold increase expected in coming years due 
to increasing age and changes in racial composition of 
the population.24,25 ICH accounts for 10% to 15% of all
strokes and is associated with the highest mortality.26 ICH
can be classified into primary and secondary, depending
upon the underlying etiology of bleeding. Primary ICH
originates from spontaneous rupture of small vessels
pathologically affected by chronic hypertension and
accounts for 78% to 88% of all ICH.27 Secondary ICH
occurs in a minority of patients in association with
amyloid angiopathy, structural vascular abnormalities,
tumors, or impaired blood coagulation.

Epidemiology

The incidence of ICH ranges from 10 to 20 persons per
100,000 overall but increases with age to approximately
100 per 100,000 persons aged greater than 75.28–30 ICH is
more frequent in men, particularly after the age of 55
years,30,31 and occurs more frequently in African-Ameri-
cans28 and Japanese.32 For example, the incidence of ICH
in the African-American cohort was 50 per 100,000, twice
that of whites, in the National Health and Nutrition
Examination Survey Epidemiologic Follow-up Study.33

Hypertension is the most important risk factor for
spontaneous ICH.34,35 Hypertension increases ICH risk
most dramatically in persons who are not compliant 

with antihypertensive medication,36,37 whereas improved
control of hypertension reduces the incidence of ICH.29

Excessive use of alcohol also increases the risk for ICH,
probably by impairing blood coagulation and directly
affecting cerebral vessel integrity.38,39

Pathophysiology

Intracerebral hemorrhages occur most commonly in the
basal ganglia, thalamus, cerebral lobes, and brainstem
(predominantly pons).27 Ventricular extension occurs in
40% of cases, especially in association with deep, large
hematomas. Intraparenchymal bleeding usually results
from rupture of one of the small penetrating arteries orig-
inating from the large superficial arteries. This bleeding
was considered a monophasic event that stopped quickly
as a result of clotting and tamponade by increased
parenchymal pressure in the surrounding regions. As
patients have obtained more rapid access to medical care
and CT scans have been obtained nearer the time of
initial ictus, it has become apparent that hematomas con-
tinue to expand over time. For example, Brott et al.40

observed hematoma expansion in 26% of patients with-
in 1 h and in another 12% by 20 h of initial CT scan.
The factors that predispose to hematoma expansion are
poorly understood, but it has been attributed to con-
tinued bleeding from the primary source and mechanical
disruption of surrounding vessels and may be associated
with acute hypertension.41,42 Compression of surrounding
structures by the hematoma causes dysfunction and ulti-
mately cell death. This physical damage is compound-
ed by biochemical effects of blood products from the
hematoma that initiate pathophysiologic processes in the
surrounding parenchyma, producing edema and neuronal
damage. Edema formation starts immediately in the peri-
hematoma region and usually persists for up to 5 days.
Both vasogenic and cytotoxic edema follow due to dis-
ruption of the blood–brain barrier and failure of the 
Na-K pump with swelling of neuronal and glial cells,
causing further damage.43

Clinical Features

Decreased level of consciousness is almost always seen
with large hematomas,44 presumably because of raised
intracranial pressure and direct compression or distortion
of the thalamic and brainstem reticular activating system
mediating arousal and attention.45 In ICH originating in
putamen, caudate, and thalamus, contralateral sensori-
motor deficits of varying severity usually occur due to
involvement of the internal capsule. Higher cortical dys-
function, including aphasia, neglect, gaze deviation, and
hemianopia, may occur because of disruption of connec-
tion fibers in the subcortical white matter. In infratento-
rial ICH, signs of brainstem dysfunction include gaze
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abnormalities, cranial nerve abnormalities, and contra-
lateral motor deficits. Ataxia, nystagmus, and dysmetria
are prominent when the ICH involves the cerebellum.46

Common nonspecific symptoms include headache and
vomiting due to raised intracranial pressure and men-
ingismus resulting from intraventricular extension of
blood.44,47,48

Approximately 25% patients who are alert when they
reach the hospital deteriorate within the first 24 h after
onset. Presence of large hematomas and ventricular
blood increases the risk for subsequent deterioration.
Hematoma expansion is the most common cause under-
lying neurologic deterioration within the first 3 h. Wors-
ening cerebral edema is also an important contributor in
patients who deteriorate 24 to 48 h after onset.49,50

Mortality following spontaneous ICH ranges from
23% to 58%. Clinical severity as measured by the initial
Glasgow Coma Scale Score (GCS), hematoma volume,
and presence of ventricular blood on initial CT scan have
been consistently identified as predictive of high mortal-
ity.51,52 Broderick et al. found that 1-month mortality was
best predicted by a combination of initial GCS score and
hematoma volume. In this study, patients with GCS less
than 9 and hematoma volume greater than 60 mL had 
a mortality of 90%. Patients with GCS of 9 or greater 
and hematoma volume less than 30mL had a mortality
of 17%.51

The long-term functional outcome in ICH survivors is
similar to that observed with cerebral infarction. Approx-
imately 40% of the patients are functionally independent
after 1 year.53 Age, initial GCS, presence of ventricular
blood, hematoma volume, and initial disability predict
long-term outcome.53,54 The likelihood of a second ICH is
low. Hill et al. reported an annual incidence of 2.4% for
recurrent ICH (fourfold higher among lobar hemor-
rhages) and 3% for ischemic stroke among 307 survivors
of primary ICH.55 The site of ICH is usually different
from the first ICH, and the likelihood of recurrence is
much greater in those with persistently uncontrolled
hypertension.56

Diagnostic Investigations

Although clinical features such as headache, smooth
rapid onset of focal deficits, and decreased alertness
suggest the diagnosis of ICH, distinguishing definitively
between cerebral infarction and ICH requires brain
imaging.57 On the initial CT scan, the location and size of
the hematoma, presence of ventricular blood, and hydro-
cephalus should be noted. Selected patients should
undergo conventional angiography to look for secondary
causes of ICH, such as aneurysms, arteriovenous malfor-
mations, and vasculitis. Magnetic resonance imaging 
with gadolinium and magnetic resonance angiography
can also be used for screening secondary causes of ICH,

although their sensitivity is not well established,58 and
may be particularly useful in identifying underlying
tumors. American Heart Association (AHA) guidelines
recommend angiography for all patients without a clear
cause of hemorrhage who are surgical candidates, partic-
ularly young, nonhypertensive patients who are clinically
stable. Conventional angiography should be considered
in patients who have subarachnoid blood associated 
with parenchymal clot or have recurrent hemorrhages
because of the high likelihood of an underlying vascular
anomaly.25

Management

In the era of thrombolytic treatment, early differentiation
between infarction and ICH using CT scan is crucial, so
that thrombolysis can be considered for infarct patients.
In patients with ICH, emergent neurosurgical consulta-
tion should be obtained when there is rapid deterio-
ration, clinical evidence of transtentorial herniation,
or hydrocephalus on CT scan. Hyperventilation, intra-
venous mannitol, and intraventricular catheter placement
for cerebrospinal fluid drainage in such circumstances
can preserve brain tissue until surgical decompression
can be performed, although its benefit has not been
proven except in cerebellar hemorrhage (see following).

The risk of neurologic deterioration and cardiovas-
cular instability is highest in the first 24 h after onset.
Patients may require intubation for deteriorating level 
of consciousness. Approximately 30% of patients with
supratentorial ICH and almost all patients with brain-
stem or cerebellar hemorrhage demonstrate decreased
consciousness and require intubation.59 Cardiovascular
instability can also occur with increased intracranial pres-
sure and must be treated promptly to avoid the delete-
rious effects of hypertension or hypotension in the
presence of limited autoregulatory capacity.

Mass effect as a result of the volume of clot, perihe-
matoma edema, and obstructive hydrocephalus remain
the major secondary causes of mortality in the initial days
after ICH. Treatment with osmotic agents and hyperven-
tilation are only transiently effective and should be used
only in the presence of impending cerebral herniation.
Randomized trials of steroids have failed to demonstrate
efficacy in ICH.60,61

Management of Blood Pressure

Elevated blood pressure, seen commonly after ICH,
is associated with hematoma expansion and poor
outcome.62 Elevated blood pressure may be secondary to
uncontrolled chronic hypertension or occurs as a protec-
tive response to preserve cerebral perfusion. There is
considerable controversy regarding treatment of blood
pressure in the acute period after ICH. Most patients



with ICH have chronic hypertension with cerebral
autoregulation adapted for higher than normal blood
pressures.63 Furthermore, cerebral perfusion pressure and
autoregulatory capacity may be compromised due to ele-
vated ICP.64 AHA guidelines recommend antihyperten-
sive treatment only when mean arterial pressure is 130
mmHg or greater. Intravenous beta-blockers and vaso-
dilators such as hydralazine or angiotensin-converting
enzyme (ACE) inhibitors should be used because they
have limited effect on cerebral circulation.25,65

Ventricular Blood and Hydrocephalus

Presence of ventricular blood is associated with high mor-
tality in patients with ICH.66,67 This association may be
related to the development of obstructive hydrocephalus
or direct mass effect of the ventricular blood clot on
periventricular structures that is associated with global
hypoperfusion of overlying cortex. Ventricular blood also
interferes with the normal CSF functions by inducing
local lactic acidosis.67,68 External CSF drainage using ven-
tricular catheters may improve control of ICP, although
the beneficial effect on hydrocephalus and neurologic
status appears to be marginal. The risk of infection and
clotting within the catheter limit prolonged use of exter-
nal CSF drainage.69 Pang et al. demonstrated that lysis of
ventricular blood using thrombolytic agents administered
via intraventricular catheter can rapidly clear blood from
the CSF and improve outcome in dogs.70 The use of intra-
ventricular thrombolysis has been reported in small
series of patients with intraventricular extension of 
ICH. Either tissue plasminogen activator or urokinase
has been used. Administration until ventricular blood
resolved resulted in improvement in ventricular dilata-
tion and neurologic status in almost all patients.71–74 A
randomized trial testing the safety and efficacy of this
procedure is under way.75

Surgical Evacuation

The goals of surgical evacuation of hematoma are to
reduce mass effect and minimize release of neuropathic
products from the clot; however, with the exception 
of cerebellar hematomas, the benefit of surgical decom-
pression is unclear. Cerebellar hematomas are unique
from a surgical perspective because they can be ap-
proached without significant damage to higher cortical
and primary motor pathways. Morbidity and mortality is
related to compression of the brainstem.46 Patients with
large (>3 ¥ 3cm) hematomas and those with a decreased
level of consciousness or clinical evidence of brainstem
compression require early craniectomy because greater
benefit is observed in patients who undergo surgery
before deterioration of consciousness. Studies of surgical
evacuation of unselected supratentorial ICH have not

demonstrated significant efficacy, although selected
patients with large superficial hematomas may be candi-
dates for evacuation.

Recent studies have focused on developing surgical
approaches allowing evacuation of clot with minimal
damage to overlying normal tissue including stereotactic
and endoscopic approaches. Techniques to liquefy the
clot by irrigation with fluid at a high pressure or throm-
bolytics are under investigation. Repeated injection of
fibrinolytic agents, usually at 6- or 12-h intervals using a
stereotactically placed catheter can result in complete
removal of hematoma.76,77 The observed risk of inducing
rebleeding is less than 5%. These efforts have been
supplemented by high-pressure ultrasound irrigation
systems and special drills to break the clot into easily
removable fragments.78 A recent pilot study of 12 patients
whose mean age was 69 years (range, 55–82) demon-
strated this approach leads to a 50% clot volume reduc-
tion in 3 days with a low rate of additional bleeding or
death. This approach may produce successful clot reduc-
tion with less morbidity, especially in the elderly or unsta-
ble patient, than open craniotomy, but has yet to undergo
full evaluation.79

Seizures and Epilepsy

Most seizures associated with ICH occur at the onset 
of intracerebral hemorrhage or within the first 24 h.80,81

Seizures are most frequently associated with lobar
hematomas, with an incidence ranging from 24% to 54%.
Recurrent seizures (epilepsy) develop in 13% to 15% 
of ICH patients. Because there is no clear association
between the use of prophylactic anticonvulsants and 
the subsequent development of epilepsy in these pa-
tients, prophylactic anticonvulsants for all patients are 
not advisable. Anticonvulsants should generally only be
administered to patients who have already suffered a
seizure or undergo a neurosurgical procedure.80,81 Anti-
convulsants can usually be discontinued after the first
month in patients who have had no further seizures,
although patients who have a seizure after 2 weeks of
onset of ICH are at higher risk for recurrence.82

Cerebral Amyloid Angiopathy

Cerebral amyloid angiopathy (CAA) occurs exclusively
in older adults (age >60 years), affecting the cerebral vas-
culature selectively, favoring the superficial lobar regions,
and generally sparing deeper structures typically affected
in hypertensive ICH. Amyloid deposition can be demon-
strated by Congo red or other stains in the small and
medium-sized cortical and leptomeningeal vessels. The
incidence of CAA rises dramatically with age; in an
autopsy series, CAA was present in 5% of those 60 to 69
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years of age but rose to 50% in those over age 80.83 In
addition to the lobar location, the other distinctive
feature of CAA is the tendency for recurrence, uncom-
mon in hypertensive ICH. As many as eight distinct hem-
orrhages have been reported in a single individual.84

CAA occurs with increased frequency in patients with
Alzheimer’s disease, and at least 40% of patients 
with CAA-related ICH have histologic changes of
Alzheimer’s disease at autopsy.85

Ischemic Stroke

Infarction accounts for about 80% of strokes. There are
three main subcategories of infarction: (1) cardioembolic,
(2) large vessel atherothrombotic, and (3) small vessel or
lacunar stroke.

Cardioembolic Infarction

Embolism from thrombi that form in the heart or that
occur in large veins and pass through the heart via a right-
to-left shunt account for approximately 30% of ischemic
strokes. A variety of cardiac sources of embolism have
been identified including valvular lesions, hemostasis
secondary to rhythm disturbances, hypokinesis of the 
left ventricle, either globally as in a cardiomyopathy or
focally secondary to infarction, or rarely tumors. Atrial
fibrillation is the most widely recognized cardiac abnor-
mality associated with ischemic stroke. It is a condition
of the elderly, occurring in 0.1% of those 50 to 59 years
of age and increasing gradually to 4% of those over age
80. The proportion of strokes attributed to atrial fibrilla-
tion also increases with age, rising from 7% of strokes in
the sixth decade to 36% for those in the ninth decade.86

The development of transesophageal echocardiography
has provided additional insight into the source of cere-
bral emboli. With this technique it is possible to detect
thrombus in the left atrial appendage, which is generally
the site that harbors clot in a fibrillating atrium but is not
visible on transthoracic echocardiogram. Spontaneous
echo contrast (“smoke”) is often seen in a fibrillating
atrium (and sometimes in other situations) and is thought
to represent platelet–fibrin aggregates that are a pre-
cursor to thrombus formation. A patent foramen ovale
(PFO), the most common conduit for paradoxical emboli,
is also readily diagnosed by this procedure.

Transesophageal echocardiography has also led to
appreciation of atherosclerotic plaque in the ascending
aorta and aortic arch, especially in elderly patients. These
plaques can be ulcerated and serve as a nidus for clot for-
mation or protrude into the lumen as a highly mobile
peduncle, likely to embolize to more distal arteries. The
thickness of this plaque has been correlated with the risk

of stroke.86–88 Because it is a somewhat invasive proce-
dure, transesophageal echo is not done routinely in most
centers, but patients who have no obvious source of
stroke should undergo transesophageal echocardiogra-
phy to determine if one of these embolic sources is
present.

Lacunar Infarction

Lacunes are small, deep infarcts caused by degenera-
tive changes within small penetrating arteries that bring
blood to the internal capsule, basal ganglia, cerebral
white matter, thalamus, and pons. Hypertension is the
most important cause of lipohyalinosis, the most common
mechanism of disease within the media of these micro-
scopic arteries. Sometimes microatheroma originating at
the orifice of these penetrating arteries leads to occlusion.
Lacunar infarcts are the most common vascular lesions
found within the brain at necropsy. In various series and
registries, they account for at least 25% of ischemic
strokes. The neurologic symptoms depend on the region
of ischemia. The most common clinical presentations are
(1) pure motor stroke, due to infarction in the pons or
internal capsule, characterized by weakness of the face,
arm, and leg on one side of the body; (2) pure sensory
stroke, due to infarction in the lateral part of the thala-
mus and/or posterior limb of the internal capsule, char-
acterized by numbness or paresthesia of the face, arm,
leg, and trunk on one side of the body without weakness;
(3) ataxic hemiparesis, due to infarction in the subcorti-
cal white matter or pons, characterized by a combination
of incoordination and weakness on one side of the 
body without other major findings; and (4) clumsy 
hand-dysarthria due to pontine infarction, characterized
by markedly slurred speech and difficulty with fine 
motor control of one hand.89

Patients suffering from these syndromes do not de-
monstrate prominent visual, cognitive, or behavioral
abnormalities. The diagnosis of lacunar infarction is
based on the presence of risk factors, the nature of the
clinical signs and symptoms, and the results of neuroim-
aging tests. Most often, patients with lacunar infarction
have a history of hypertension or diabetes. The presence
of prominent headache, vomiting, or a decreased 
level of alertness makes lacunar infarction unlikely.
The clinical symptoms and signs should be compatible
with a small, deep lesion. Aphasia, hemianopia, and 
signs of anosognosia or inattention are strong evidence
against lacunar disease. CT or MRI should show a small,
deep infarct or be normal. In some cases, the clinical and
neuroimaging tests are equivocal and do not establish a
lacunar cause. In these patients, a search for other
ischemic causes, such as coagulopathy, an embolism of
cardiac origin, and large artery ischemic disease, is
warranted.



Large Artery Occlusive Disease

The large vessels that bring blood into the brain are
prone to atherosclerotic narrowing most commonly at
sites of origin or bifurcation, especially the bifurcation of
the common carotid into the internal and external carotid
arteries in the neck. Atherosclerotic stenosis leads to
infarction by reducing blood flow distal to the point of
stenosis and by acting as a nidus for adhesion and aggre-
gation of platelets producing either thrombosis at that
location or embolization to and occlusion of more distal,
narrower arteries. The neurologic symptoms will depend
on the artery affected.

In general terms, symptoms of cerebral ischemia can be
divided into those that arise from the anterior circulation,
supplying the anterior three-fourths of each hemisphere,
and the posterior circulation, supplying the occipital
lobes, posterior thalamus, cerebellum, and brainstem.

The anterior circulation consists of the paired internal
carotid arteries that give off the ophthalmic arteries and
then branch into anterior and middle cerebral arteries.
Atherosclerotic lesions are most common at the origin of
the internal carotid arteries in the neck and the middle
cerebral stem. The posterior circulation consists of the
paired vertebral arteries, which give rise to the posterior
inferior cerebefiar arteries before joining to form the
basilar artery that gives off the paired anterior inferior
and superior cerebellar arteries and penetrating branches
supplying the brainstem before bifurcating into paired
posterior cerebral arteries. Symptoms and signs of poste-
rior circulation ischemia are highly variable and over-
lap with those of the anterior circulation, but vertigo,
diplopia, nausea, and vomiting are common complaints
heard in brainstem or cerebellar disease; nystagmus,
disconjugate eye movement abnormalities, gait or limb
ataxia, crossed (i.e., ipsilateral face and contralateral limb
or body) sensory or motor deficits, and hemianopic visual
field loss are indicative of posterior circulation ischemia.
Confusion and memory loss can be seen, especially in
embolic occlusion of the basilar artery, blocking pene-
trating branches that supply the thalamus.90

Diagnosis and Treatment

In June 1996, the FDA approved the use of tissue plas-
minogen activator (t-PA) in acute ischemic stroke, if
given within 3h of symptom onset. This decision signaled
a virtual revolution in the diagnosis and management of
acute stroke. For the first time, a proven safe and effec-
tive treatment was available, but the time frame for its
use required a much more expeditious response than 
was customary for patients, emergency medical services,
doctors, and hospitals. The public needed to be educated
to recognize a stroke and react appropriately (only one-
third of patients experiencing a stroke recognize it as

such), and care providers needed to be educated to
respond to stroke as an emergency. When signs or symp-
toms are recognized, emergency medical services should
be contacted and the patient brought to the nearest hos-
pital capable of caring for stroke as an emergency.

Once at the hospital, prompt triage is necessary
because of the possibility of life-threatening cardiorespi-
ratory effects. Assessment should begin with evaluation
of the patient’s airway, breathing, and circulation, fol-
lowed by a general medical and neurologic history and
physical assessment. Determining the time of symptom
onset and presence of signs of trauma or medical condi-
tions that would predispose to a particular stroke type 
or preclude the use of t-PA are crucial. Ancillary tests
should include a complete blood count, prothrombin and
activated partial thromboplastin times, serum glucose
and electrolytes, electrocardiogram, and chest x-ray. A
CT scan should be performed as quickly as possible to
exclude intracranial hemorrhage or a nonischemic cause
of the patient’s symptoms. Conditions that may mimic a
stroke include encephalitis, hypoglycemia, seizure, brain
tumor, subdural hematoma, and migraine. If these con-
ditions are excluded by history, physical, and imaging
findings, most patients who arrive within 3 h will be
candidates for intravenous thrombolysis. Exclusion
criteria are listed in Table 77.2.

The only exclusion criterion that may be altered by
treatment is the patient’s blood pressure. Consideration
for thrombolysis is one of the very few clinical circum-
stances in which elevated blood pressure should be
treated in the setting of acute ischemic stroke. Before
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Table 77.2. Characteristics of patients with stroke who may be
eligible for intravenous tissue plasminogen activator therapy.

Age >18 years
Diagnosis of ischemic stroke causing clinically apparent neurologic

deficit
Onset of symptoms <3h before possible beginning of treatment
No stroke or head trauma during the preceding 3 months
No major surgery during the preceding 144 days
No history of intracranial hemorrhage
Systolic blood pressure <185mmHg
Diastolic blood pressure <110mmHg
No rapidly resolving symptoms or only minor symptoms of stroke
No symptoms suggestive of subarachnoid hemorrhage
No gastrointestinal or urinary tract hemorrhage within the preceding

21 days
No arterial puncture at a noncompressible site within the preceding 

7 days
No seizure at the onset of stroke
Prothrombin time <15s or international normalized ratio <1.7,

without the use of an anticoagulant drug
Partial thromboplastin time within the normal range, if heparin was

given during the preceding 48h
Platelet count >100,000/mm3

Blood glucose concentration >50mg/dL (2.7mmol/L)

Source: Adapted from TPA Stroke Study Group Protocol Guidelines.
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initiation of thrombolysis, the patient’s blood pressure
should be less than 185/110, which may be accomplished
with the intravenous administration of labetolol 10mg.
This dose may be repeated or doubled every 20 to 30min
until the desired blood pressure is attained. Other agents
such as enalapril or nitroprusside may also be used.

Intravenous Thrombolytic Therapy

The results of three phase III trials of thrombolysis with
intravenous t-PA have been reported. The only one with
clear-cut positive results was the NINDS t-PA Stroke
Study in which 624 patients were treated with 0.9mg per
kilogram t-PA administrated within 3 h of onset; half 
were treated within 90 min. Patients treated with t-PA
were 30% more likely to have minimal or no disability 
3 months later. The major risk of treatment was intra-
cerebral hemorrhage, which occurred in 6.4% of patients
treated with t-PA but in only 0.6% of those who received
placebo. Mortality was similar in both groups (17% t-PA,
20% placebo). Patients with the three major stroke
subtypes (lacunar, cardioembolic, large-vessel occlusive)
benefited similarly.91

In two other large, randomized trials with longer treat-
ment windows, t-PA was not more effective than placebo,
although post hoc analyses suggest there may be a benefit
beyond three hours if patients are appropriately select-
ed. Subsequent studies have demonstrated that local 
hospitals can perform thrombolysis with intravenous 
t-PA given within 3 h with results similar to those in 
the NINDS trial.92

Intra-arterial Thrombolysis

Intra-arterial thrombolysis, in which a microcatheter is
advanced to and sometimes through the obstructing 
clot, is only available at selected centers but has gained
increased acceptance because of a recent random-
ized trial and multiple positive reports of case series.
PROACT II demonstrated that patients with arterio-
graphically confirmed occlusion of the middle cerebral
artery (MCA) or its two main branches who received
intraarterial thrombolysis with prourokinase within 6h of
onset had better outcomes at 3 months poststroke than
those who received only low-dose intravenous hepa-
rin. No randomized trials of intra-arterial thrombolytic
therapy for vertebrobasilar disease have been completed,
but several reports of improved outcome relative to the
usual poor prognosis in this condition has led many
authorities to recommend its use, particularly in patients
who cannot be treated with intravenous t-PA within 3 h
of onset.93

Antithrombotic Therapy

During the past 30 years, anticoagulation with continu-

ous infusion of intravenous unfractionated heparin has
probably been the most widely used acute stroke treat-
ment, yet no clinical trial to date has adequately tested
its efficacy. Recently, several trials of anticoagulation by
different methods have reported conflicting results. The
International Stroke Trial enrolled nearly 20,000 patients
within 48 h of symptom onset in a 3 ¥ 2 factorial design
in which patients received subcutaneous heparin at a
dose of 5,000 or 12,500IU twice daily, or no heparin with
or without 300 mg aspirin daily. There were no differ-
ences in the primary outcome measures (death at 14 days;
death or dependency at 6 months) among any of the
treatment groups.94 There was an increased risk of 
hemorrhage in the high-dose heparin group. This study 
has been criticized because of the unconventional (by
American standards) method of heparin administration,
lack of monitoring of anticoagulant effect, lack of blind-
ing, and failure to obtain neuroimaging before randomi-
zation and initiation of treatment.

The Trial of ORG 10172 in Acute Stroke Treatment
evaluated the low molecular weight heparinoid (LMWH)
danaproid versus placebo in 1281 acute ischemic stroke
patients. Patients were treated with continuous in-
travenous infusion for 7 days beginning within 24 h of
symptom onset. There was no significant reduction in
stroke progression, 7-day mortality, or risk of stroke
recurrence. There was a trend toward a better 3-month
outcome in the large-vessel atherosclerotic subgroup
(68% versus 55% favorable outcome). Another double-
blind placebo-controlled trial randomized 2750 patients
to a high or low dose of a different LMWH, nadroparin,
or placebo subcutaneously, begun within 48 h of symp-
tom onset. There was a significant dose-dependent effect
among the three study groups in favor of the LMWH in
the main outcome measure, that is, death or dependency
after 6 months.95

The Heparin in Acute Embolic Stroke Trial (HAEST)
compared the LMWH dalteparin 100IU/kg twice daily to
aspirin 160mg daily, begun within 30 h of symptom onset
in treatment of 449 patients with acute ischemic stroke
and atrial fibrillation. There was no difference in the fre-
quency of stroke recurrence in the first 2 weeks follow-
ing stroke and no difference in functional outcome at 2
weeks or 3 months.96

Despite the lack of evidence supporting its use,
intravenous unfractionated heparin remains in wide-
spread use in patients not eligible for thrombolysis,
especially those with presumed cardioembolic infarction,
antiphospholipid-antibody syndrome,extracranial carotid
or vertebral artery dissection, cerebral vein thrombosis,
and impending large-vessel thrombosis. It is usually given
as a continuous intravenous infusion with a goal of main-
taining the partial thromboplastin time at 1.5 to 2.0 times
normal.



Antiplatelet Therapy

Early treatment with aspirin is commonplace for patients
not treated with thrombolysis or anticoagulation. This
practice arose because aspirin was of proven benefit in
secondary stroke prevention and in the acute manage-
ment of myocardial ischemia, but recently two trials
evaluated its benefit in more than 40,000 patients treated
within 48h of stroke onset. In the International Stroke
Trial, although there was no difference in the primary
outcome measures among treatment groups, secondary
analyses demonstrated a small (2.8% versus 3.9%)
decrease in the rate of recurrent ischemic stroke in
patients treated with aspirin. The Chinese Acute Stroke
trial randomized 21,106 patients to aspirin 160mg or
placebo for 4 weeks and demonstrated a slightly lower
mortality rate (3.3% versus 3.9%) and recurrent stroke
rate (1.6% versus 2.1%) in the aspirin group.97

Other oral antiplatelet drugs (e.g., clopidogrel, dipyri-
damole, ticlopidine) effective in secondary prevention
have not been studied in acute stroke. A phase II study
of abciximab, a GPIIb, IIIa receptor antagonist effec-
tive in acute myocardial infarction (MI) and in coronary
artery stenting procedures, demonstrated safety and
showed a trend toward better outcomes in the treated
group. A phase III study is underway.98

Neuroprotection

Ischemic neuronal death results from a cascade of events
set in motion by insufficient supply of oxygen and nutri-
ents. As the understanding of the process grows, so does
interest in drugs that may interfere with one or more
steps in the process. However, several approaches that
showed promise in laboratory models have foundered in
clinical trials. Potentially, neuroprotective agents, such as
dihydropyridine calcium channel blockers (nimodipine),
N-methyl-d-aspartite-receptor antagonists (aptiganel),
antibodies to intercellular adhesion molecules (eli-
nomab), free radical scavengers (lubeluzole), and other
agents with multiple putative mechanisms of action (citi-
choline, clomethiazole) have failed to show efficacy in
phase III trials. Various explanations, including adverse
effects limiting tolerable doses, inadequate delivery of
drug to ischemic tissue, and delay in administration, have
been given for the failure to replicate in clinical stroke
positive responses shown in laboratory models. Although
research continues and enthusiasm is high for the dis-
covery of a potentially effective agent or combination of
agents, no effective neuroprotective agent has yet been
demonstrated.99

Acute Stroke Units

Thrombolysis is currently the most dramatic and effec-
tive form of acute stroke therapy, but is applied to only

about 2% of all strokes in the United States. Aspirin is
more widely applicable, and, while statistically signifi-
cantly better than placebo in two large trials, its use
results in an absolute risk reduction of about 1% in the
outcome events measured; this translates into treating
100 patients to prevent one poor outcome. Anticoagula-
tion is still widely used but is of no proven benefit. By 
far the most widely applicable, effective acute stroke
intervention is the use of dedicated acute stroke units. In
randomized trials, this approach reduces death or
dependency from stroke by as much as thrombolysis but
is applicable to all stroke patients.100 The form that dedi-
cated acute stroke units take varies from site to site and
from country to country. Some focus on the initial 48h,
whereas others include rehabilitation programs, but
numerous studies have demonstrated their effective-
ness relative to general medical or neurologic services.
Although the characteristics of these units may vary, they
share an integrated approach to patient care in which an
interdisciplinary team including physician, nurse, and
therapist are involved primarily in the care of stroke
patients, work together as a team, and provide closer
monitoring and more rapid assessment and treatment of
the patient. As a result, short-term and long-term mor-
tality rates are lower, hospitalizations are shorter, and
patients are more likely to be discharged to home. The
overall cost of the illness is also reduced101 (Table 77.3).

Stroke Prevention

Although effective treatment of acute stroke exists, it 
is far preferable to prevent its occurrence. Effective pre-
vention encompasses addressing stroke risk factors and
treating specific etiopathologic mechanisms identified in
a given individual.

Stroke Risk Factors

Hypertension is the most important modifiable stroke
risk factor, as was first demonstrated by investigators in
the Framingham Heart Study, who found that stroke risk
increased proportional to both systolic and diastolic
blood pressure throughout the measured range.102 This
effect has been found to be consistent across many
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Table 77.3. Effectiveness of different acute stroke
interventions.

Percent stroke Percent absolute 
Intervention population treatable risk reduction NNT

Stroke unit 80 6.6 15
Aspirin 80 1.2 83
Thrombolysis 5 6.5 15

Source: Adapted from Hankey,100 with permission.



1132 S. Tuhrim

populations.103 Subsequent studies have demonstrated
that reduction of blood pressure lowers stroke risk.104

Treatment of isolated systolic hypertension is also clearly
beneficial, especially in the elderly.105,106 The choice of spe-
cific antihypertensive agent is less important than obtain-
ing satisfactory control and should be determined by
individual patient characteristics, although a recent study
suggested that an ACE inhibitor may provide stroke
protection beyond its antihypertensive effect.107 Because
ACE inhibitors are generally well tolerated in the elderly,
this class of agents should be considered as initial anti-
hypertensive treatment in a stroke-prone individual.
Recent national guidelines suggest blood pressure of less
than 140/85 (135/80 in diabetics) as the appropriate treat-
ment goal.108

Hyperlipidemia

Elevated serum cholesterol is an important risk factor for
coronary artery disease but its role in stroke is unclear.
The Multiple Risk Factor Intervention Trial (MRFIT)
screened 351,000 men and demonstrated a curvilinear
relationship in which serum cholesterol greater than
approximately 240mg/dL was associated with an
increased risk of ischemic stroke mortality, whereas 
a level less than 140mg/dL was associated with an
increased rate of intracerebral hemorrhage.109 However,
in a meta-analysis of 45 studies, the Prospective Studies
Collaboration failed to find a relationship between total
cholesterol and stroke among 450,000 individuals.110

Similarly, neither the Framingham Study111 nor the
Cardiovascular Health Study112 demonstrated a relation-
ship between cholesterol and stroke. Consistent with
these primarily negative findings, early cholesterol reduc-
tion studies showed a beneficial effect on heart disease
but not stroke.

Surprisingly, the more recent results in trials using
hydroxymethylglutaryl coenzyme A (HMG-CoA) reduc-
tase inhibitors consistently demonstrated a relative risk
reduction of 20% to 30% for stroke, similar to the risk
reduction demonstrated for the various cardiovascular

events studied,113,114 This seemingly paradoxical find-
ing may be explained by the putative beneficial effects 
of statins on platelets, plaque stabilization, smooth
muscle cells, endothelial cell function, or inflammation, in
addition to lowering LDL cholesterol.115 The effect of
triglycerides on stroke risk is also unclear, but a recent
study of gemfibrozil demonstrated a similar degree of
stroke risk reduction with minimal effect on high-density
or low-density lipoproteins but significant lowering of
triglycerides, suggesting triglycerides may also play a
more significant role in stroke than previously recog-
nized.116 Current guidelines suggest treating individuals
with coronary artery disease whose LDL cholesterol is
greater than 130mg/dL with a target less than 100mg/dL.
In view of the results of recent trials, extending these rec-
ommendation to patients with cerebrovascular disease
seems prudent.

Other Factors

The Framingham Study was also among the first prospec-
tive cohort studies to demonstrate an increased stroke
risk in cigarette smokers. Smokers had twice the risk of
stroke as nonsmokers, but that risk was eliminated within
about 2 years of cessation.117

Most studies have shown an increased risk of stroke
with heavy alcohol consumption, but recently moderate
consumption (<2 drinks/day) has been shown to be pro-
tective against stroke.118 While urging heavy drinkers to
decrease or eliminate their alcohol consumption is advis-
able for many reasons, the idea of encouraging non-
drinkers to begin is controversial.

Elevated levels of homocysteine in the blood, termed
hyperhomocysteinemia, has recently been associated
with increased risk of stroke and myocardial infarction.119

Individuals with levels above 15 mmol/L appear to have
five times the risk of stroke of those with levels below 10
mmol/L. The efficacy of reducing stroke risk by lowering
blood homocysteine levels with a combination of vita-
mins B6, B12, and folic acid is currently being assessed, but
recommending the use of a multivitamin containing these
elements, especially in the elderly, appears prudent.

Conditions Requiring Treatment

Atrial Fibrillation

As mentioned, atrial fibrillation (AF) is a particularly
important risk factor in the elderly. Chronic AF in asso-
ciation with valvular heart disease increases stroke risk
17-fold, while in the absence of valvular disease stroke
risk is still increased 5-fold.120 Recent studies have iden-
tified factors that increase stroke risk in nonvalvular AF
including older age, hypertension, recent onset of

Table 77.4. Effectiveness of different secondary stroke preven-
tion strategies.

Percent of Absolute Relative
TIA/ischemic risk risk

Intervention stroke eligible reduction reduction NNT

Hypertension control 50 2.2 28 45
Cholesterol lowering 40 1.7 24 60
Anticoagulation 20 8.0 67 12
Antiplatelet therapya 75 1.2 23 83
Carotid endarterctomy 8 3.8 44 26

a Aspirin, clopidogrel, or aspirin + dipyridamole.
Source: From Hankey,100 with permission.



congestive heart failure, diabetes mellitus, a history of
systemic embolism, or cerebral ischemia. Poor left ven-
tricular function and increased left atrial size on echocar-
diogram also increase risk.121

Chronic anticoagulation with warfarin has been shown
to be very effective in reducing stroke risk in patients in
AF with and without a history of stroke. Anticoagulation
should be prescribed for all patients who have had cere-
bral ischemic symptoms in the setting of AF unless there
is a specific contraindication, and prophylactically in most
patients who have been asymptomatic but have the
additional risk factors mentioned, especially those over
age 60.122

Carotid Stenosis

Narrowing of the lumen of the internal carotid artery is
associated with an increased risk of stroke. A residual
lumen of less than 20% of normal is highly correlated
with the development of total occlusion of the internal
artery or the development of symptoms related to that
artery.123 Endarterectomy is the most widely used specific
treatment for this condition. In the past decade, several
large-scale randomized trials involving symptomatic and
asymptomatic individuals have provided data that allow
a rational selection of appropriate patients for this pro-
cedure. In both the European Carotid Stenosis Trial
(ECST)124 and the North American Symptomatic Carotid
Endarterectomy Trial (NASCET),125 individuals with
symptoms referable to a highly stenotic (70%–90%)
carotid artery randomized to the nonsurgical arms had an
estimated 28% 2-year stroke rate. The ipsilateral stroke
rate was 22% in ECST and 26% in NASCET in these
patients. Individuals with moderate symptomatic steno-
sis had stroke rates approximately one-half those of the
highly stenotic groups. The benefit of surgery in reducing
subsequent stroke risk in the symptomatic highly stenotic
groups was clear-cut. This benefit disappeared once the
degree of stenosis was less than 50% by NASCET crite-
ria (comparable to approximately 75% by ECST crite-
ria).126 In the Asymptomatic Carotid Atherosclerosis
Study, the benefit of carotid endarterectomy to asympto-
matic individuals with at least 60% stenosis was less dra-
matic, and women with asymptomatic carotid stenosis
may not benefit from endarterectomy at all.127

The benefit of surgery must be balanced against the
risk for each individual. Life expectancy also plays a role
in the decision-making process, because early morbidity
including stroke and death is associated with the proce-
dure; this should be less than 3% in experienced hands.
Given these caveats, endarterectomy can be performed
safely even in the very elderly and should be recom-
mended for appropriate individuals of any age whose life
expectancy is great enough to anticipate benefit despite
the risk of early perioperative morbidity.

Antiplatelet Therapy

Antiplatelet therapy is the most commonly prescribed
stroke prevention remedy and is usually appropriate for
any symptomatic individual who does not require anti-
coagulation. Most patients are maintained on enteric-
coated aspirin, with 325mg daily the most commonly
prescribed dose in the United States. However, much
controversy exists. There is no consensus regarding the
optimal dose, with recent recommendations suggesting a
range of 50 to 325mg,128 although other authorities
suggest higher doses are more effective if tolerated.129

Newer medications such as Aggrenox (a combination of
25mg aspirin and 200mg dipyridamole in a sustained-
release formulation), ticlopidine, and clopidogrel have
been shown to have somewhat greater efficacy than
aspirin in randomized trials, but maintenance on these
medications currently costs in excess of $1000/year in the
United States for an individual purchasing their drugs at
a retail pharmacy. Because the differences among various
agents are small when compared with the effect of taking
no antiplatelet agent and compliance has been shown to
be a major problem, attention should be directed at
ensuring patients are compliant with whatever regimen is
prescribed.

Conclusion

Despite recent advances in stroke treatment, prevention
remains the most effective means of reducing the overall
burden of stroke. Secondary prevention in patients who
have experienced a transient ischemic attack (TIA) or
stroke targets those at highest risk, but primary preven-
tion in individuals at high risk because of the presence of
the factors discussed here is also of great importance.
Even among those with no identified stroke risk factors,
on a population basis lower salt intake (accompanied by
increased dietary potassium and calcium),130 a diet high
in folic acid and low in saturated fats, and no more than
moderate alcohol consumption can forestall the devel-
opment of vascular disease risk factors and reduce stroke
incidence.
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Abnormalities of Posture and Movement
José C. Masdeu and María Cruz Rodriguez-Oroz

wise, the patient may remain in an awkward or uncom-
fortable position, unable to shift in bed as required to
correct it. The postural system runs in the background,
controlling those movements we do not attend to. This
“automatic pilot” of the motor system has its own neural
pathways and is affected by specific diseases, the object
of this chapter. Stance, equilibrium, and balance are terms
that refer to the ability or act of maintaining the erect
posture. Gait or ambulation presupposes the ability to
stand, although the neural mechanisms underlying these
two motor functions are far from identical. Surprisingly,
some patients experience more difficulty standing than
walking, for instance, those with orthostatic tremor.2 The
emphasis of this chapter is not so much on the diagnosis
of neurologic disorders that secondarily result in ambu-
lation difficulties, such as stroke causing hemiplegia, but
on disorders that primarily affect the ability to stand 
or walk, often without overt weakness, as described in
Critchley’s quote.1 Disorders of stance and gait can be the
presenting syndrome of many different pathologies 
along the neuraxis. Clinical localization before the use of
ancillary diagnostic testing is essential if ancillary proce-
dures are to be applied in a focused and economical
manner that will minimize the likelihood of false-positive
findings.3

When diagnosing postural disorders, it is useful to
think about the neurologic systems underlying the
control of gait and balance.4,5 At the simplest level, gait
requires sensory information and a motor output.
Sensory information includes proprioception, vision, and
vestibular input. On the motor side, the corticospinal,
vestibulospinal, and reticulospinal tracts convey to the
cord output from higher centers. In their turn, the ante-
rior horn cells through their axons stimulate muscles that
turn that output into specific movements.

Sensory systems can be tested by exploring the 
performance of the patient while one or two varieties of
sensory input are removed and the postural reflexes
depend on the remaining sensory information. For

There exists a large group of cases where the gait in old people
becomes considerably disordered, although the motor power
of the legs is comparatively well preserved. A paradoxical
state of affairs is the result: testing of the individual move-
ments of the legs while the patient reclines upon the couch
shows little, if any, reduction in the strength . . . But when the
patient is instructed to get out of bed and to walk, remarkable
defects may be witnessed. The patient, first of all, appears most
reluctant to make the attempt. His stance is bowed and uncer-
tain. He props himself against the end of the bed and seeks
the aid of the bystanders. Encouraged to take a few steps, he
advances warily and hesitatingly. Clutching the arms of two
supporters, he takes short, shuffling steps. The legs tend to
crumple by giving way suddenly at the knee joints. Progres-
sion, as far as it is possible, is slow and tottery.

McDonald Critchley, 19481

Postural abnormalities in older persons lead to falls,
which are discussed in Chapter 66. This chapter first
reviews the neurologic basis of postural impairment, and
its etiology and treatment; it concludes with a review of
other movement disorders. Of the topics discussed here,
postural impairment has the greatest impact on disability
and is by far the most prevalent. Although most older
people have preserved distal function of the extremities,
so that they can write and brush their teeth, many have
poor postural reflexes, a cautious gait, and risk falling.
Despite its prevalence, for many physicians, the condition
is still as mysterious as it was for Dr. Critchley, whose
masterful quote introduces this chapter. For this reason,
it is discussed here in some detail.

Postural reflexes become most evident and are most
critical when the person stands and walks, but they are
also involved in a number of other motor activities. Dr.
Critchley noted that his patients fared well while in bed,
but had he asked them to move up in bed, he would have
witnessed a marked impairment in the ability to per-
form this simple maneuver. Caregivers to the elderly are
instinctively so aware of this fact that they make sure to
place the patient in an adequate position in bed. Other-
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instance, the Romberg test explores the patient’s ability
to maintain a steady upright posture with vision removed
and the base of support reduced by keeping the feet
together. Proprioceptive or vestibular loss will result in
difficulty maintaining balance. To test the intactness of
the corticospinal tract, spinal cord, peripheral nerves, and
muscles, the examiner asks the patient to wiggle her toes,
to draw a circle on the floor with each foot, and to extend
the big toe against resistance. Proximal muscle strength
in the legs can be tested by asking the patient to rise from
a low chair without using her arms to prop herself up.
Despite the patient’s ability to complete quite well all
these tasks, they may still have difficulty walking and 
a propensity to falling. This apparent discrepancy high-
lights the importance of neural systems critical for
posture, which are distinct from the system mediating
volitional leg and foot movements.4 In addition to the
vestibular and cerebellar input, the function of the basal
ganglia and of several brainstem nuclei, including the
pedunculopontine nucleus, plays an important role in the
control of postural and locomotor activity. Normally, this
activity is unconscious, carried on in the background, for
instance, while the person concentrates their attention on
fetching something from the refrigerator, rather than on
the activity of walking.

Epidemiology

Postural disorders are particularly frequent in the elderly
population. The Duke study of normal aging estimated
that gait disturbances affect 15% of the elderly, being the
most frequent neurologic impairment in this age group.6

Among the elderly, falls are the leading source of injury-
related deaths.7 In the United States, about 9500 deaths
among people age 65 years or older are attributed each
year to a falling episode. Falling is also a major cause of
morbidity among older people. Eighty-four percent of
the approximately 200,000 hip fractures occurring yearly
affect people older than 65. Most of these cases are
related to a fall. Hip fracture is the most common injury
leading to hospitalization in this age group.8

Etiology of Postural Disorders in 
Older Adults

Unlike that in younger adults, postural impairment in
older people seldom results from a single etiology. Most
often, partial impairment of multiple systems is responsi-
ble for the impaired balance and gait witnessed by the 
clinician. In about one-fourth of the cases, however, one
of the factors contributing to postural impairment can be
corrected enough to reverse the disability. The task of the
clinician is to identify the causes contributing to postural

impairment and to sort out the correctable ones. Still, a
large number of elderly patients have idiopathic postural
impairment: the identifiable causes do not explain satis-
factorily why an individual patient has a tendency to fall.

The multifactorial genesis of postural impairment in
the older adult cannot be overemphasized. Studies of
falls have illustrated that individuals who fall typically
have more than one risk factor for falling.9 Robbins and
coworkers found that the predicted 1-year risk of falling
ranged from 12% for persons with none of three risk
factors (i.e., hip weakness assessed manually, unstable
balance, and taking four or more prescribed medications)
to 100% for persons with all three risk factors.10 It is also
likely that older persons with vestibular dysfunction
alone will not experience gait difficulties, but the rule is
that proprioception and vision are also impaired to some
extent. As a result, the vestibular dysfunction becomes
symptomatic. To sensory deficits, impairment of central
processing is added in many older adults. Corticobasal-
ganglionic-thalamocortical mechanisms can be affected
by a drop of dopaminergic neurons or neurons belonging
to other systems, as in many of the disorders considered
later in this chapter, fiber damage by chronic ischemia in
the white matter watershed, lateral to the ventricular
angles, or other mechanisms still poorly understood.

In some published series, the majority of patients were
assigned a primary cause for their gait or postural disor-
der.11,12 Other authors failed to find a cause in the major-
ity of patients.13 This discrepancy may reflect (1) different
patient populations; a single diagnosis may be more
readily identifiable in a general medical or neurologic
practice, whereas in gait disorders clinics the proportion
of idiopathic gait disorders is larger, possibly because
patients with Parkinson’s disease and other readily iden-
tifiable disorders are not referred to specialized centers
for evaluation; or (2) a different diagnostic approach;
sensory deficits, for instance, are very prevalent in the
elderly with or without gait disorders; finding a sensory
deficit, some clinicians may consider it responsible for the
gait disorder, whereas others may think that a different
etiology must be at work to explain the clinical picture.
Whether a given etiology is the main culprit for the
patient’s gait difficulties is often not the key question, but
rather whether a correctable cause can be found and
addressed. Even a modest functional improvement may
forestall the dismal consequences of repeated falls.

In a series of 120 older adults referred to a neurologist
for an undiagnosed gait disorder, Sudarsky reported the
frequency of each etiology.12 Sensory deficits represented
the largest single neurologic cause of postural insta-
bility. This etiology, myelopathy, and multiple infarcts
accounted for half the cases. In 14% of the cases, the 
etiology remained undetermined. The rest fell under the
categories of parkinsonism, cerebellar degeneration,
hydrocephalus, an assortment of other causes (including



neoplasms and subdural hematoma), psychogenic gait
disorders, and toxic or metabolic causes. In 50 consecu-
tive patients older than 50 years of age admitted to a neu-
rologic service because of walking difficulty, Fuh and
coworkers identified the following causes: multiple cere-
bral infarcts, 24%; myelopathy, 22%; parkinsonism,
12%; cerebellar degeneration, 8%; brain tumor, 6%;
Binswanger’s, 4%; Alzheimer’s, 4%; other diseases, 10%;
and unknown etiology, 10%.14 The miscellaneous cate-
gory included a patient with chronic inflammatory
demyelinating polyneuropathy. Patients with undeter-
mined gait disorder were older than 60 and had “senile
gait.” Potentially treatable causes of gait impairment
were found in nearly one-third of patients.

Following is an anatomic list of the major etiologic 
categories responsible for postural impairment. They are
listed from the more peripheral causes, including muscle
weakness, to the etiologies affecting primarily the control
centers of the brain.

Muscle Weakness

Many older adults with gait difficulties blame their
problem on muscle weakness. With age, muscle mass and
strength decrease, even in normal people. Muscle mass is
lost at a rate of 0.5% to 1.0% annually in women and men
over 60 years, and muscle strength loss ranges from 20%
to 40% from the third to the eighth decades and may be
even greater in the eighth decade.15 Weakness is due to
loss of muscle mass and contractility (force/cm2 of muscle
cross section). The good news is that vigorous physical
activity is associated with maintaining muscle strength,
mass, and contractility.15 Diseases of muscle or the 
neuromuscular junction are rarely responsible for gait
impairment in the older adult. Polymyositis and myas-
thenia gravis can give rise to limb weakness. In this case,
isometric weakness is more pronounced than the gait
impairment, alerting the clinician to the possibility of
muscle disease. Disorders of muscles and joints are 
discussed in Chapters 42 through 46.

Sensory Deficits

Sensory deficits ranked first as the responsible etiology in
some series of unselected patients referred for pos-
tural impairment.12 While often proprioception, vestibu-
lar function, and vision are all affected, there are specific 
disorders that involve one modality more than the other
two.

To clarify testing for sensory function crucial for gait,
it is important to review briefly the physiology of sensory
postural control. Proprioception, vestibular function, and
vision are all required because no single sense can
measure directly the position of the center of gravity 
of the body to place it within the base of support, a 

condition of stability in bipedal stance and gait.5 The
somatosensory input provides information on the orien-
tation of body parts relative to one another and to the
support surface. Vision measures the orientation of 
the eyes and head in relation to surrounding objects. The
vestibular system measures gravitational, linear, and
angular accelerations of the head in relation to inertial
space. As the person stands or walks, the brain must
quickly select the sensory inputs providing accurate
information, because often one or more of the three
sensory systems may provide information that is mis-
leading for the purposes of balance control. For instance,
when a person stands beside a large bus that begins to
move slowly, the visual system conveys the false impres-
sion that the person is moving in the opposite direction.
Nashner has called sensory organization the process of
selecting and combining sensory information appropriate
for balance control.5 Faulty sensory organization, or one
that relies primarily on an impaired sensory system, may
lead to unsteadiness when walking. Some simple clinical
maneuvers, such as Romberg’s, can help sort out gross
deficiencies in one sensory modality, and specialized
testing with posturography is seldom needed to evidence
subtler changes.

Proprioception

Somatosensory input dominates the control of balance
when the support surface is steady. Even with vision
removed, a patient with bilateral vestibular loss but good
proprioception can stand normally.5 Several disorders
that can affect primarily proprioception are reviewed in
turn. Many other disorders can affect proprioception in
the older adult, including toxic neuropathies induced by
cisplatin or nitrous oxide.

Vitamin-Induced Neuropathies

B12 Deficiency

Pernicious anemia with deficient production of intrinsic
factor is the most common cause of B12 deficiency, many
cases occurring in older people.16 B12 deficiency is also
observed due to chronic intestinal malabsorption and
rarely to dietary deficiency. The daily requirement for B12

is only 5 mg/day. Neuropathy and myelopathy (subacute
combined systems degeneration) can occur without
hematologic manifestations.

The onset is insidious, beginning with distal paresthe-
sias, weakness, and unsteadiness of gait, particularly dif-
ficulty walking in the dark. Proprioceptive loss in the legs
and sensory ataxia can grow quite severe. Lhermitte’s
sign is often present, reflecting damage of the dorsal
columns. Tendon reflexes are typically depressed to
absent. An extensor plantar response is characteristically
observed, and, with time, a spastic-ataxic gait as well.
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B12 assay is used for screening, and Schilling test for
confirmation of true pernicious anemia. The disorder is
important to recognize as it is occasionally encountered
in the elderly and is a treatable cause of imbalance and
gait disorder. With B12 therapy, gait improves fully in a
majority of patients with duration of neurologic signs
under 3 months.16

Megadose Pyridoxine Neuropathy

Chronic ingestion of megadoses (2–6 g/day) of pyridox-
ine (vitamin B6) has also been associated with an ataxic
peripheral neuropathy.16 Both proximal and distal parts
of the body are simultaneously affected by sensory loss
of the large fiber modalities. The other major clinical 
features are ataxia and pseudoathetosis without severe
weakness. Sensory loss may be heralded by Lhermitte’s
sign, severe paresthesias, or dysesthesias.17 Pyridoxine
intoxication kills dorsal root ganglia cells at high doses
and impairs their metabolism at lower toxic doses, so 
that both their peripherally and centrally directed axons
degenerate. Axonal regeneration can occur when exces-
sive pyridoxine is eliminated.16 Diagnostic testing for this
disorder relies on the history and on the improvement
subsequent to elimination of excessive pyridoxine intake.

Chronic Immunomediated Disorders

Paraneoplastic Sensory Neuropathy (Anti-Hu)

This disorder affects primarily the dorsal root ganglia
cells. Paresthesias or dysesthesias generally move from a
distal to proximal direction, but some cases have shown
early sensory changes in proximal areas, including the
face.16 Position and vibration sense are most severely
affected, with consequent severe sensory ataxia as well as
pseudoathetosis in the outstretched limbs.18 There is
early, widespread absence of reflexes. The associated 
neoplasm is most often a small cell cancer of the lung.
The neuropathy may precede the clinical appearance of
the carcinoma for longer than 3 years but more often by
only a few months. The neuropathy often progresses in a
subacute fashion but may then level off. Although treat-
ment of the underlying neoplasm usually has no effect on
the neuropathy, there are some rather dramatic single
cases associated with reversal after effective treatment 
of the primary neoplasm. Pathologic observations show
a lymphocytic infiltration of dorsal root ganglia with a
marked depopulation of dorsal root ganglion cells and
Nageotte nodules. The peripheral sensory axons degen-
erate, but there is also degeneration in the centrally
directed axon because the dorsal columns, particularly
the gracile sectors, are severely affected.

This type of carcinomatous neuropathy is often associ-
ated with cerebrospinal fluid and serum antibodies that
react with dorsal root ganglia (IgG anti-Hu antibodies).

These antibodies also react with a brain nuclear protein
and an identical antigen that is highly specific for small
cell lung cancer.18 The spinal fluid of these patients often
contains a few mononuclear cells (5–50/mm3) with eleva-
tions of protein as high as several grams. Unfortunately,
the response to immunosuppression is usually poor.19

Sensory Neuropathy of Sjögren’s Syndrome

Sjögren’s syndrome, characterized by keratoconjunc-
tivitis sicca, xerostomia sicca, and a rheumatoid-like 
arthritis, is often accompanied by a sensory polyneu-
ropathy or polyganglionopathy.20,21 More frequent in
women, this disorder can present with gait disorder due
to deafferentation.21,22 Minor salivary gland biopsy is 
frequently positive.20 Vasculitic neuropathy or nonspecific
epineurial inflammation may be found on nerve biopsy.
Antibodies to extractable nuclear antigens are the most
specific serologic marker of Sjögren’s syndrome, but this
was present in only 10% of patients with the sicca
complex and neuropathy but no arthritis.20 Treatment
with immunosuppression is not satisfactory. There are
preliminary data suggesting a better response to low-dose
oral alpha-interferon or zidovudine.23,24

Chronic Idiopathic Ataxic Neuropathy

Chronic ataxic sensory neuropathy is a slowly progressive
illness with distal paresthesias and sensory ataxia, are-
flexia, normal strength, and a profound loss of pro-
prioceptive and kinesthetic sensation extending up to the
most proximal joints.25 Many of these patients have
uncomfortable paresthesias with a severe loss of balance
in the dark. The ataxia may be accompanied by pseudo-
athetosis. Sabin has studied several patients with sensory
ganglionopathies who complained bitterly of very
uncomfortable “pulling” and “stretching” sensations
when they tried to move about and as a result confined
themselves to bed and chair existence.16 Many patients
have a serum monoclonal, mostly IgM, or polyclonal
gammopathy; and some have elevated cerebrospinal fluid
gamma globulin levels in spite of low normal total cere-
brospinal fluid protein levels.25 Response to immuno-
suppressant strategies has been poor.25

GALOP Syndrome

Some of the milder cases of chronic ataxic neuropathy
may actually have GALOP (gait disorder; autoantibody;
late-age onset; polyneuropathy), a milder syndrome,
often responsive to treatment.26,27 GALOP is character-
ized by the presence of IgM antibodies reactive with
central myelin antigen (CMA). Pestronk and coworkers
described nine patients, of an average age of 70 years,
with anti-CMA antibodies, eight of whom had disabling
difficulty with ambulation, “out of proportion to that



expected for age.”27 The gait disorder developed over a
period of 2 to 15 years and presented as slow ambulation
and frequent falling, particularly backward. Patients
walked with small steps and had difficulty turning. Some
of them had moderate distal weakness in the legs, but a
sensory loss in a stocking distribution was common,
although not as pronounced as that seen in ataxic sensory
neuropathies. Romberg sign was strikingly positive.
Most helpful for diagnostic testing is an ELISA assay
detecting very high titers (>1 :10,000) of serum IgM
binding to a central nervous system myelin antigen
(CMA) preparation that copurifies with myelin-
associated glycoprotein (MAG).26 Some patients who
were treated with intravenous immunoglobulin or cyclo-
phosphamide experienced improvement.27

Chronic Inflammatory Demyelinating
Polyneuropathy

Although not typically the main presentation, gait
impairment can occur in the demyelinating polyneu-
ropathies.16 Hyperacute Guillain–Barré syndrome (GBS)
is misdiagnosed in the emergency room when a healthy-
appearing patient is observed to stagger about with a
bizarre ataxia and complain of only tingling paresthesias.
Examination reveals good strength, which may be sus-
tained only in irregular bursts, damped reflexes, and
normal sensation as tested in the usual way. The patient
is often released from the emergency room with a diag-
nosis of hysteria, but hours later may require emergency
care for evolving widespread flaccid paralysis. This early
ataxic phase of GBS might also be caused by a physio-
logic effect of large fiber demyelination that is concen-
trated in the posterior roots. Some patients recovering
from GBS go through a phase of ataxia that is out of pro-
portion to loss of strength or position sense. Likewise,
chronic inflammatory demyelinating polyneuropathy
(CIDP) may present as an ataxic syndrome. The degree
of gait impairment corresponds to the degree of 
motor-sensory loss.28 Occasionally, CIDP may induce
ataxia by causing a vestibular syndrome.29 CIDP re-
lapses are treated with corticosteroids or intravenous
immunoglobulin.30

Vestibular Disorders

Older people who complain of unsteadiness when 
walking often have a normal standard neurologic exami-
nation. Fife and Baloh used rotational vestibular testing
and quantitative posturography to study 26 such individ-
uals older than 75 years of age and found vestibular 
impairment in all of them, as compared to age-matched
controls.31 Lesions of the vestibular region may present
with unilateral or bilateral findings. Unilateral findings 
are not uncommon in vascular disorders, such as the 

Wallenberg syndrome, which is not rare in older patients.
With infarction, patients tend to fall to the side of the
infarct. Their gait is broad based and lurching. Removal 
of vision by environmental darkness or impaired eyesight
affects negatively their ability to ambulate and predisposes
them to falls. Initially, most of these patients have a pro-
minent headache and are nauseated. In addition to the
impairment of balance and ataxia ipsilateral to the lesion,
they have a crossed sensory loss (on the ipsilateral face and
contralateral body), an ipsilateral Horner’s syndrome,
and ipsilateral palatal weakness, with hoarseness and dys-
phagia. Atherosclerotic vascular disease of the vertebral 
or posteroinferior cerebellar arteries may occlude these
vessels and is responsible for this syndrome in about half 
of the cases.32 Most the rest are caused by cardiogenic
emboli. Spontaneous dissection of the arterial wall is a 
frequent cause in younger,33 but not in older, patients,
where temporal arteritis should be suspected, particularly
in the very old with a high sedimentation rate.34 In a small
autopsy series of patients with temporal or giant cell 
arteritis, the vertebral arteries were found to be affected 
in all cases.35 Polymyalgia rheumatica may be present but
is not a universal finding. The superficia temporal arteries
are often tender and swollen, with a faint pulse. Temporal
arteritis responds well to prednisone therapy.

Bilateral findings are present in Wernicke’s encepha-
lopathy of vitamin B1 deficiency, occasionally seen in
elderly with a poor nutritional status.

Vision

Visual loss and, particularly, distorted visual input can
have a major effect in the gait of an older person who
already has some sensory loss in the other two modali-
ties essential for maintaining balance, namely, proprio-
ception and vestibular function. Before lens implants
became commonplace, older adults having cataract
surgery often went through a period of time when they
found it difficult to walk normally and were afraid of
falling. Eventually their brain learned to integrate the
new visual information for the purpose of maintaining
balance. To a lesser degree, some of the same difficulty
can result from a change in prescription glasses in persons
who have proprioceptive or vestibular impairment. On
the other hand, these patients find it helpful to walk in
areas that are well lighted, optimizing the use of visual
clues and thus facilitating steadiness. The diagnosis and
treatment of visual disorders is discussed in Chapter 60.

Spinal Claudication

The term spinal claudication comprises several disorders
that cause the patient to experience radicular pain or leg
weakness after having walked or stood still for a while. It
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differs from vascular claudication in the localization and
nature of the pain, but more so in that peripheral pulses
are not markedly depressed. Spinal claudication gener-
ally results from compression of the cauda equina and the
lumbosacral roots by a narrow spinal canal, with tight
lateral recesses leaving little room for the exiting roots.
In some patients, compression of the radicular arteries,
and particularly the artery of Adamkiewicz, feeding the
conus and epiconus, may cause cord ischemia and leg
weakness. Three factors play in this anatomic situation:
(1) the patient was born with a narrow canal; (2) degen-
erative disease of the spine with facet joint and ligament
hypertrophy contributes to crowding even further the
space available to the cauda equina, roots, and radicular
vessels; and (3) exaggeration of the lumbar lordosis in 
the upright position worsens the compression of these
structures.

Although this syndrome is real, it is rare. Unfortu-
nately, some older adults who complain of gait difficulties
have a lumbosacral MRI performed “just in case.” When
this test shows marked degenerative changes in their
spine, with a narrow canal, the tendency is to diagnose
the disease based on the imaging findings. Particularly in
this case, it is extremely important to correlate carefully
the imaging findings with the clinical presentation. Severe
degenerative changes are the rule in MRI of the lum-
bosacral spine in persons older than 70 years and may be
found in asymptomatic subjects of all ages.36–38 The clini-
cal history is more important than the imaging findings
to make the diagnosis. The history must be scrutinized.
Other causes of gait impairment cause “gait claudication”
because patients tire from having to attend to their gait
and being fearful of a fall. For instance, many patients
with parkinsonism have to sit after having stood for a
short while because their “legs get heavy.” Anxiety over
a fall can cause “weak legs.” Onset or worsening of 
characteristic radicular pain, on the other hand, favors
spinal claudication. MRI findings are helpful to plan the
surgery, but some surgeons prefer to rely on CT, which
shows bone changes better than MRI. EMG may show
denervation changes in a radicular distribution or, rarely,
may be normal in the resting state. By themselves, EMG
changes are not diagnostic. The treatment of true spinal
claudication is surgical decompression.

Cervical Myelopathy

Although lumbosacral stenosis is seldom the cause of gait
difficulties in the older adult, cervical myelopathy from
cervical spondylosis was the second most common cause
in both Sudarsky’s and Fuh’s series.12,14 Because it is
potentially treatable, cervical myelopathy should be 
considered in any older adult presenting with postural
impairment in the upright position. Some patients

present with the characteristic clinical picture of cervical
radicular pain and spastic paraparesis, but most do not
have radicular pain. Initially, at the time when surgery is
most likely to be successful and prevent further deterio-
ration, the gait impairment may be very subtle, noticeable
to the patient but yielding minimal findings on neurologic
examination.39 The paucity of findings may delay the
diagnosis. In the Yale series, the investigators believed
that the diagnosis had been delayed on average by 6.3
years.39 The earliest consistent symptom in all their 22
patients was a gait abnormality. These patients may
become unsteady when closing their eyes and standing
with feet together. They are unable to walk in tandem.
The brachioradialis reflex may be depressed and, instead,
a brisk finger flexor response is elicited when percuss-
ing the brachioradialis tendon (inverted radial reflex).
Careful testing of vibratory sense may reveal a sensory
level in the cervical region. Sometimes the patient per-
ceives the stimulus better in the thumb than in the 
small finger. Early diagnosis is important, because the
myelopathy of cervical spondylosis is often progressive if
untreated.39

In terms of diagnostic testing, all the precautions dis-
cussed in the previous section on spinal stenosis apply
here as well. MRI of the cervical spine is helpful, but,
in the absence of the clinical findings, the presence of
spondylitic changes by themselves does not make the
diagnosis. Rather severe changes can be seen in asymp-
tomatic older adults.40–43 Plain x-rays are helpful in deter-
mining the shape of the cervical spine, the alignment of
the vertebrae, the status of the bone, the vertical extent
of the disease process, the degree of anterior and 
posterior osteophytes, and the nature of the disk spaces.
Baseline plain x-rays are also quite useful when surgery
is being considered for comparison with postoperative 
x-rays or when the patient cannot undergo MRI, for
instance, in the case of someone bearing a pacemaker.
Several recent studies agree that MRI is the screening
test of choice in most instances.39,44 Bony osteophytes can
be seen as black ridges compressing the canal and, if the
compression is severe, causing high-intensity changes in
the spinal cord on T2-weighted images.

In addition to the narrowing of the spinal canal by
spondylitic hypertrophy of bones and ligaments, two
changes are frequently observed in the cord itself:
decreased diameter and a hyperintense signal on T2-
weighted images. How often a hyperintense area is
observed depends on the stage of progression, with gliosis
and microcavitation of the gray matter, and other poorly
understood factors. In some series, as many as 40% of the
patients have this finding.45 Although some have found
the presence of this finding and its irreversibility after
surgery to predict a poor outcome, others have not.45,46

MRI may show other changes within the spinal cord itself
due to chronic compression such as syrinx formation.



MRI is also of great value in the differential diagnosis of
myelopathy, as conditions such as tumor and infection
can be easily ruled out. In multiple sclerosis, an abnormal
signal may be found in the spinal cord and elsewhere in
the brain due to the presence of plaques. MRI is a satis-
factory alternative to myelography for most patients with
suspected cervical spondylotic myelopathy.44

However, MRI scan is not so good as CT in showing
osteophytes or ossification of the posterior longitudinal
ligament. If surgical treatment is contemplated, thin-slice
CT of the cervical spine after intrathecal introduction 
of a nonionic water-soluble contrast material is of great
help. MRI scan, CT scan, and CT myelography are all
complementary tests and not mutually exclusive. CT
myelography is most valuable when deciding on the sur-
gical approach, either anterior or posterior. CT myelog-
raphy also allows for accurate measurement of the spinal
canal in the axial, sagittal, and coronal planes. A canal
diameter less than 12 mm in the anteroposterior plane is
considered stenotic. Ossification of the posterior longitu-
dinal ligament (OPLL) is sometimes found in patients
with cervical spondylotic myelopathy. OPLL may be 
segmental or continuous in the cervical spine. CT myelog-
raphy is particularly useful for diagnosing this entity,
which has significant bearing on the type of surgical 
procedure to be performed.

Somatosensory evoked responses can be normal in 
half of patients with symptomatic cervical myelopathy.47

Motor responses from magnetic stimulation and spinal
cord evoked potentials are more sensitive.48–50 Occasion-
ally, these electrophysiologic tests can be useful when the
clinical picture is less than conclusive.51 More often, in
mild cases they are inconclusive as well. Postdecompres-
sion improvement of somatosensory evoked responses
has predicted faster recovery but not the 1-year outcome
of surgical patients.52 Most neurosurgeons do not require
these data as part of the presurgical battery.

Cerebellar Disorders

Cerebellar lesions may affect posture by causing dis-
equilibrium and by altering limb and trunk kinematics
and interlimb coordination.53 The cerebellum does not
appear to actually generate postural and gait synergies
because these automatic responses, albeit very dysmetric,
are present in dogs with total cerebellectomies.54

Disturbances of gait and balance are primarily caused
by lesions of the vestibulocerebellum and spinocerebel-
lum or their connections. Lesions of the cerebellar hemi-
spheres cause irregular timing, force, and cadence of leg
movements, leading to inaccurate and variable stepping.55

Lesions of the vestibulocerebellum, or floccular-nodular
lobe, can produce balance, and gait disturbances that
resemble those caused by vestibular lesions.53 Tremor of

the head and trunk, truncal imbalance, and swaying and
falling in all directions are characteristic of vestibulo-
cerebellar lesions. Vestibular nystagmus may be present.
The clinical syndrome caused by lesions of the spino-
cerebellum is best characterized by alcoholic cerebellar
degeneration, which primarily affects the anterior lobe of
the cerebellum but also involves the olivary complex and
the vestibular nuclei.56 Patients with alcoholic cerebellar
degeneration have a widened base, instability of the
trunk, and a slow and halting gait with irregular steps and
superimposed lurching. The gait abnormalities are 
accentuated at the initiation of gait, on turning, and with
changes in gait speed. These patients may have severe
gait ataxia without nystagmus, dysarthria, or arm dysme-
tria. Even the heel-to-shin test may give little inkling of
the severity of the gait disturbance. Interestingly, if
patients stop drinking and have adequate nutrition, the
gait improves such that the steps are no longer irregular
and tandem walking or sudden movements are necessary
to demonstrate the gait ataxia.56 Although most often
patients with cerebellar lesions tend to fall to the side of
the lesion, some patients with lesions in the tonsillar area
develop increased tone (and increased reflexes) in the
ipsilateral side and fall to the contralateral side.

Ischemic and hemorrhagic strokes are the most 
frequent causes of cerebellar dysfunction in the older
adult.53 Gait impairment is the most frequent presenta-
tion of infarcts in the territory of the superior cerebellar
artery.32 In the older age group, infarction in the territory
of the posterior inferior cerebellar artery is caused by
atheromatous vascular disease as often as by embolic
disease. Presumed cerebral embolism was the predomi-
nant stroke mechanism in patients with superior cerebel-
lar artery distribution infarcts.32

The clinical presentation of cerebellar hemorrhage
may be acute, subacute, or chronic.57,58 Variations in loca-
tion, size, and development of the hematoma; brainstem
compression; fourth ventricular penetration; and devel-
opment of hydrocephalus result in variations in the mode
of presentation of cerebellar hemorrhage. These hemor-
rhages most frequently occur in the region of the dentate
nucleus. Patients present with occipital or frontal
headache, dizziness, vertigo, nausea, repeated vomiting,
and inability to stand or walk. They often have truncal 
or limb ataxia, ipsilateral gaze palsy, and small reactive
pupils. Horizontal gaze paresis, paretic nystagmus, and
facial weakness are also frequent. Frank hemiparesis is
absent. Ocular bobbing and skew deviation may be
present. Not all patients present such a dramatic picture;
those with small (usually less than 3 cm in diameter) 
cerebellar hematomas may present only with vomiting
and with no headaches, gait instability, or limb ataxia.
Anatomic findings that predict deterioration with cere-
bellar hemorrhage include displacement of the fourth
ventricle, brainstem deformity, hydrocephalus, and 
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compression of the basal cisterns.59,60 In some series, a
hematoma larger than 3 cm also worsens prognosis.60

Clinically, patients fare poorly who have abnormal
corneal and oculocephalic responses, a Glasgow coma
score less than 8, and motor response less than localiza-
tion to pain.60

Degenerative diseases of the cerebellum include
disease restricted to the cerebellum and diseases with
extracerebellar involvement, such as olivopontocerebel-
lar ataxia (OPCA) or multisystem atrophies, discussed in
greater detail later.53 Spinocerebellar degenerations 
typically begin at a younger age.

Paraneoplastic cerebellar syndromes can be seen in
bronchial, breast, and ovarian cancer.53 The symptoms
include ataxia of gait and stance, limb ataxia, terminal
tremor, gaze-evoked nystagmus, and disturbed smooth
pursuit eye movements.

Toxic cerebellar syndromes in older people are fre-
quently caused by slower drug metabolism and reduced
tolerance.53 All centrally acting drugs may lead to cere-
bellar disturbances of stance and gait. The drugs most 
frequently responsible for toxic disturbances include
alcohol, antiepileptic drugs, lithium, and tranquilizers.

Vascular Disease

Vascular disease of the brain ranks among the top three
causes of gait impairment in the older adult.12,14 Those
affected are patients referred for progressive gait im-
pairment, not stroke patients with secondary hemi-
paresis and gait difficulty. Vascular disease causing this
syndrome most often affects the supratentorial compart-
ment in the form of lacunar disease or ischemic disease
of the white matter. Less often, it involves the posterior
circulation, involving vestibular or cerebellar structures,
as already described, and very rarely other brainstem
structures important for gait, such as the mesencephalic
locomotor center. Lacunar disease is discussed first, fol-
lowed by white matter disease and finally the syndrome
of the mesencephalic locomotor center. CT and MRI are
the diagnostic tests most useful for the study of these 
syndromes.

Lacunar Disease of Gait: Critical Structures

Ischemic brain disease tends to follow one of three pat-
terns, discernible by clinical evaluation and with the help
of neuroimaging procedures: (1) cortical infarcts, most
often related to embolic disease; (2) subcortical disease,
often in the form of widespread lacunes and white matter
changes, most often related to arteriolar disease; and (3)
a mixture of the two patterns, often related to atheroma-
tous disease of the major vessels.3 The second and third
types of cerebrovascular disease tend to cause gait and

balance impairment early in the course of the disease.
Subcortical infarcts strategically located may impair 
equilibrium and gait with little or no limb weakness 
on isometric testing. These lesions tend to affect struc-
tures with a critical role in gait and balance mechan-
isms, including the orticobasal-ganglionic-thalamocorti-
cal loop. Although acute stroke tends to be associated
with overt neurologic findings, gait impairment may be
neglected as a neurologic finding and yet be the result of
small, “silent” lacunar strokes.61 In a cohort of clinically
asymptomatic patients studied during the Asymptomatic
Carotid Artery Stenosis trial, Brott and coworkers docu-
mented lacunar strokes with CT in 11% of the patients.62

These patients were more likely to have gait impairment.

Thalamic Astasia or Disequilibrium

Inability to stand or walk despite minimal weakness has
been recorded with thalamic infarction or hemorrhage,
particularly when the superior portion of the ventro-
lateral nucleus or suprathalamic white matter was
involved.63,64 It has also been reported in patients with
lesions in the internal capsule or corona radiata who had
the syndrome of unilateral ataxia and crural paresis
(ataxic hemiparesis).65 Alert, with normal or near-normal
strength on isometric muscle testing and a variable
degree of sensory loss, these patients could not stand and
some with acute lesions could not sit up unassisted; they
fell backward or toward the side contralateral to the
lesion. These patients appeared to have a deficit of over-
learned motor activity of an axial and postural nature. In
the vascular cases, the deficit improved in a few days or
weeks. However, these patients had a tendency to sustain
falls during the rehabilitation period.

Capsular and Basal Ganglia Lesions

A tendency to fall despite good strength was recorded by
Groothuis et al.66 in a patient with a small medial capsu-
lar hemorrhage involving the most lateral portion of the
ventrolateral nucleus of the thalamus and by Labadie 
and coworkers in patients with acute lesions in the basal
ganglia.67 Multiple bilateral lacunae involving the basal
ganglia can be attended by gait impairment.

White Matter Disease

In controlled studies of elderly prone to falling, impaired
gait and balance correlated with the presence of white
matter disease on CT or MRI.68–72 Periventricular white
matter changes were present in cases of “lower body
parkinsonism.”73,74

Because the histology underlying these changes
remains elusive in some cases, Hachinski et al. coined the
descriptive term leuko-araiosis for the CT findings.75

Several authors have reported normal histology, but



ischemic changes similar to the findings in subcortical
arteriosclerotic encephalopathy (SAE) have been
present in cases with pronounced changes on T1-weighted
MM or CT.76 Amyloid angiopathy has been incriminated
in the genesis of white matter disease in some elderly
individuals.77,78 In addition to white matter changes,
amyloid angiopathy results in subcortical hemorrhages.
Some ischemic leukoencephalopathies of middle-aged
and older people, such as CADASIL (cerebral autosomal
dominant arteriopathy with subcortical infarcts and
leukoencephalopathy), are familial.79

Pontomesencephalic Gait Failure

The laterodorsal region of the midbrain contains the
mesencephalic locomotor region, which plays an impor-
tant role in locomotion in animals.80 In humans, loss of
neurons in the pedunculopontine nucleus has been 
found in progressive supranuclear palsy and victims of
Parkinson’s disease, but not in patients with Alzheimer’s
disease, implying perhaps a role of this nucleus in ambu-
latory mechanisms. Discrete vascular damage in this
region can give rise to a disorder bearing striking resem-
blance to the idiopathic gait failure experienced by many
elderly individuals, which in most cases does not have a
clear anatomic correlate.81,82

Toxic or Metabolic Encephalopathies

Because these encephalopathic disorders are often treat-
able causes of gait impairment, it is important to recog-
nize metabolic or toxic agents, most often in the form 
of medications. Psychotropic, diuretic, antihypertensive,
and antiparkinsonian medications, especially if used in
improper doses, may contribute to falls in the elderly by
decreasing alertness, depressing psychomotor function,
or causing weakness, fatigue, dizziness, or postural
hypotension.83–85 These adverse physiologic effects may
be exacerbated by altered drug metabolism in elderly
individuals. Although not confirmed by all studies, there
is good evidence that hypnotic-anxiolytic drugs, particu-
larly benzodiazepines, increase the risk of falls.10,86–88 The
role of diuretic, antihypertensive, and other medications
linked to orthostatic hypotension in increasing the risk 
of falls is uncertain and needs further investigation.84

Several studies have found an association of falls with the
number of medications being taken; this could reflect 
synergistic effects among drugs, but could also be related
to the poorer health of individuals taking multiple 
medications.

Patients with metabolic encephalopathy often display
an insecure gait and may fall over backward if displaced.
This phenomenon is particularly dramatic with uremia
and hepatic failure, in which asterixis may impair stance.12

Parkinsonian Syndromes

The parkinsonian syndromes share an impairment in
posture and gait. Spontaneous movements on the part of
the patient are diminished. There is increased resistance
to passive range of motion. The concatenation of these
clinical findings is known as parkinsonism. However,
although the most frequent entity responsible for parkin-
sonism is idiopathic Parkinson’s disease, some other dis-
orders can induce a similar disturbance, and a careful
differential diagnosis must be considered, as is discussed
next.

Parkinson’s Disease

Parkinson’s disease (PD) is a common disorder among
the elderly population. Thus, its incidence increases with
age from less than 10 per 100,000 at age 50 to more than
200 per 100,000 at age 80.89 After the ninth decade, its
incidence appears to decline, but these data are likely to
be an artifact derived from poor ascertainment and the
smaller size of the population of this age. The gender 
distribution shows a slightly greater incidence in males,
and there is no conclusive evidence for race differences.
Epidemiologic studies have been conducted trying to
identify risk factors for PD. Apart from increasing age,
the strongest risk factor associated with PD is the pres-
ence of disease in a family member.

Clinical manifestations in PD are caused by the loss of
dopaminergic cells in the pars compacta of the substan-
tia nigra (SNpc), and the subsequent loss of nigrostriatal
dopaminergic modulation of the neural mechanism for
movement control.90

Clinical Features

The cardinal manifestations of Parkinson’s disease are
tremor, rigidity, akinesia, and postural instability with
associated gait disorder. Postural and gait disturbances
usually appear later in the course of typical Parkinson’s
disease, whereas they are an early manifestation of the
“Parkinson plus” disorders, such as progressive supranu-
clear palsy, striatonigral degeneration, multisystem
atrophy, and corticobasal ganglionic degeneration.90

Tremor

The parkinsonian tremor is typically a resting tremor that
disappears when a voluntary movement is performed.
Electromyographic recording of the muscles involved
shows a rhythmic alternating activity at 4 to 6 Hz
between agonist and antagonist muscles. Distal joints are
preferentially affected (i.e., metacarpophalangeal), and
some distracting maneuvers, such as counting, induce an
increment in its magnitude. In some patients there is also
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a postural tremor of higher frequency (7–12 Hz), with
additional involvement of more proximal joints.

Rigidity

Parkinsonian rigidity consists of an involuntary incre-
ment in muscle tone in flexor and extensor muscle
groups. This sign is clinically expressed by stiffness of the
muscles at palpation and on passive range of motion, and
by the spontaneous flexion of the joints in all extremities.
It is caused by a continuous muscle activity that makes
relaxation impossible. The most typical feature of rigid-
ity is an augmented resistance to passive joint displace-
ment on examination that can be smooth (lead pipe-like)
or rackety (cogwheel-like). Simultaneous movements in
other body segments provoke an increment in rigidity
(Froment’s rigidity sign). It is more evident when the
passive movement is slowly executed, a feature that sep-
arates it from spasticity, in which the tone increases with
a higher velocity of motion. When rigidity is severe, it
may even restrict the range of passive displacement of 
a joint.

Akinesia

Although, strictly speaking, akinesia means absence of
movements, this term includes both the slowness and
clumsiness in the execution of movements and the reduc-
tion of spontaneous and induced movements. More
specifically, bradykinesia refers to the slowness of the
movement, which is more evident during complex tasks
when several muscle groups are working on a sequence
of movements. Hypokinesia refers to the poverty of 
spontaneous movements, a reduction in their amplitude,
and their occasional freezing. It is easily recognized in 
the reduction of the frequency and amplitude of auto-
matic movements such as blinking, arm swing while
walking, step length, reaching movements, and writing
(micrographia).

The three cardinal features of Parkinson’s disease
usually appear asymmetrically, affecting first one half of
the body and spreading to the contraleral limbs and to
the axial muscle in further stages. This pattern is of diag-
nostic importance, because other parkinsonian syn-
dromes tend to cause rigidity and akinesia of both sides
of the body from the inception of the disease.

Postural Instability and Gait Disturbance

These abnormalities begin at a later stage of the disease,
usually after other signs have already appeared, and they
are responsible to a great extent for the deterioration in
the motor condition and quality of life of parkinsonian
patients.91 If posture and gait disturbances start when 
the cardinal features of Parkinson’s disease are already

present, the diagnosis is not difficult. Even when gait is
affected early, however, it has characteristics that can 
help the diagnosis, especially in the early stages.92 Initially,
patients have a mildly flexed posture that slowly worsens,
evolving to flexion of the knees, trunk, elbows, wrists, and
metacarpophalangeal joints, with the arms adducted to
the trunk. Loss of postural reflexes may occur soon after
the diagnosis, but it is not disabling until intermediate or
advanced stages, when the patient loses the capacity to
make rapid postural adjustments and becomes prone to
falling forward or backward. On clinical examination,
postural reflexes can be tested by standing behind the
patient and pulling them backward on the shoulders
(“pull test”). Normally, this maneuver only elicits a con-
traction of the tibialis anterior muscle that will correct the
backward tilt. With milder disease, patients may take one
or two steps backward until catching themselves, but in
more advanced stages they will be unable to maintain
their equilibrium, and the examiner must keep them from
falling.

As the disease progresses, stride length becomes pro-
gressively shortened. At this point shuffling is a common
finding, and turning is typically made up of several small
steps. In a more advanced stage gait freezing appears.
Initially it occurs when starting to walk (start hesitation),
turning (turn hesitation), or passing through narrow
spaces and in stressful situations. Eventually, this phe-
nomenon may occur at any time, especially with envi-
ronmental stimuli such as sounds or visual stimuli that
attract the patient’s attention, causing them to stop.93

With gait freezing, the patient’s feet seem to be stuck to
the floor and they become unable to raise their legs.
Freezing is caused by the simultaneous contraction of
agonist and antagonist muscles in the leg, instead of the
alternating sequence necessary for a plantar flexion fol-
lowed by a dorsal flexion of the foot. The base of support
is narrow, and the patient does not accompany the
attempt to move the feet with truncal or swing move-
ment. Freezing can be overcome using sensory tricks,
mainly visual, for instance, by stepping on a piece of
paper on the floor, or with a different motor strategy such
as a military march.94 Once gait has been initiated, the
first two or three steps are even shorter than usual. Some-
times the patient may raise her feet a few millimeters, but
instead of taking a normal step, she drags her foot
forward a few centimeters, developing a shuffling gait.
Once gait has been initiated, it is not infrequent that the
forward flexor posture, shifting the center of gravity
forward, and the failure of postural reflexes make the
patient walk faster in a shuffling way trying to restore her
center of gravity (festinating gait) and finally falling
forward. Forward falls are more frequent than backward
falls in Parkinson’s disease, whereas in parkinsonian dis-
orders other than idiopathic Parkinson’s disease the
patient tends to fall backward.



Differential Diagnosis

A parkinsonian gait can be observed in conditions other
than idiopathic Parkinson’s disease. However, some
subtle differences in posture and gait, and the presence
of signs not usually present in Parkinson’s disease, may
help in the diagnosis. Because the disorder of gait and
posture in Parkinson’s disease is basically induced by a
deficit in striatal dopaminergic modulation, any other
process disrupting the same mechanism can cause a
similar disorder. There are several illnesses in which the
degenerative process involves not only the substantia
nigra, as in Parkinson’s disease, but other structures as
well. These entities include multisystem atrophies (i.e.,
striatonigral degeneration, pontocerebellar atrophy,
Shy–Drager), corticobasal ganglionic degeneration, pro-
gressive supranuclear palsy (PSP), Alzheimer’s disease,
diffuse Lewy body disease, Creutzfeldt–Jakob disease,
the rigid variant of Huntington’s disease, and some even
less common disorders. The differential diagnosis is 
based on the presence of clinical findings that are atypical
for Parkinson’s disease, such as cerebellar disturbances,
severe autonomic failure, limb apraxia, supranuclear 
ophthalmoplegia, early cognitive impairment, marked
postural instability, or absence of response to levodopa
treatment. Beside these atypical findings, the characteris-
tics of the parkinsonian syndrome itself often differ from
typical Parkinson’s disease. For instance, resting tremor
is usually absent, and the syndrome conforms to the more
rigid akinetic forms of parkinsonism. Some of these dis-
orders affect at onset both halves of the body, including
the axial muscles. The facial expression has been com-
pared to a “perplexed face,” with a widened palpebral
opening and a wrinkled forehead. Postural and gait dis-
turbances occur earlier in the course than in Parkinson’s
disease, and consist mainly of a marked postural insta-
bility, with frequent falls forward and backward, and a
shuffling or freezing gait. The base of support is generally
wider than in Parkinson’s disease. Other differential diag-
nostic considerations include subcortical vascular disease
and normal pressure hydrocephalus.

Beside these primarily neurologic diseases, there are
some systemic disorders than can induce a clinical pic-
ture similar to that of Parkinson’s disease, including gait
abnormalities; this is the case with hypothyroidism, hy-
poparathyroidism, and other endocrine disorders and
depression. Drugs easily induce parkinsonism among 
the geriatric population, so this possibility should be
taken into consideration during the differential diagno-
sis. The most important medications are neuroleptics,
antihypertensives (reserpine, alpha-methyldopa, some
calcium channel blockers), and other antidopaminergic
drugs such as metoclopramide used as antiemetics.
Parkinsonism may be also secondary to encephalitis and
to toxins such as carbon monoxide, manganese, mercury,

methane, cyanide, and MPTP, but these are rarely seen in
daily practice.

Treatment

Pharmacologic Therapy

Levodopa, which is transformed into dopamine by the
remaining nigral neurons, continues to be the “gold stan-
dard” in the treatment of Parkinson’s disease. It is admin-
istered with a peripheral dopa-decarboxylase inhibitor
(benserazide or carbidopa) to prevent its peripheral 
conversion to dopamine and increase its cerebral bio-
availability. Dopamine in the systemic circulation causes
a number of side effects, including nausea, vomiting,
hypotension, and cardiac arrhythmias. Levodopa treat-
ment, however, is not a panacea. After several years of
levodopa treatment, and perhaps due to the natural evo-
lution of the disease, the originally smooth response
becomes less than satisfactory. Mobility begins to fluctu-
ate depending on levodopa intake first (“wearing off”)
and in a random way later (“on-off”), and the patient may
experience dyskinesias or involuntary movements during
the phase of motor benefit, as well as psychiatric symp-
toms. The origin of these complications is not completely
understood, but the pulsatile administration of levodopa
is known to be a risk factor.95 Recently, therapeutic 
strategies have been developed to provide a more steady
dopaminergic stimulation. Slow-release levodopa for-
mulations and direct dopamine agonists, including
bromocriptine, pergolide, lisuride, ropinirole, and
pramipexole, maintain more stable striatal dopaminergic
stimulation. Direct agonists are being used in the initial
stages of the disease, alone or in association with low
doses of levodopa, to prevent or delay the development 
of these complication.96 The most common side effects of
these drugs are nausea, orthostatic hypotension, and psy-
chiatric complications.

Early in the disease, levodopa is generally more effec-
tive than direct agonists and, with selegiline (see follow-
ing), tends to be preferred as the first-line drug. However,
a clinical trial using a dopamine agonist as monotherapy
in the early stages of the disease has shown a lesser 
incidence of motor complications than with the use of
levodopa alone after 5 years of treatment.97 Another
strategy to maintain steady dopaminergic stimulation
involves the use of entacapone, a peripheral inhibitor of
catechol-O-methyltransferase (COMT), an enzyme that
accelerates the catabolism of levodopa.98 Its use in asso-
ciation with levodopa prolongs the elimination half-life
of levodopa, increasing the time of pharmacologic benefit
and providing a more physiologic dopaminergic stimula-
tion. At present, it is used mainly in patients with motor
complications.

Gait freezing usually responds to levodopa therapy
and dopamine agonists. However, sometimes the benefit
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is of less magnitude than for the rest of the parkinsonian
features. In our experience, the use of amantadine as
coadjuvant therapy is useful in these cases. Its mechanism
of action is not clear, but it has anticholinergic and
antiglutamatergic activity. The main side effects are
livedo reticularis and ankle edema, plus the usual anti-
cholinergic side effects. In a few cases freezing can be
aggravated by levodopa therapy, and it is then extremely
difficult to treat.

Anticholinergic therapy has no clear benefit for parkin-
sonian gait. These drugs were used mainly to treat sialor-
rhea and tremor; tremor responds just as well to levo-
dopa therapy. Their adverse effects, more pronounced in 
an older population (urinary retention, angle-closure
glaucoma, constipation, and cognitive and psychiatric
deficits), have contributed to making them obsolete.

So far we have considered symptomatic treatments
that simply alleviate the motor deficits in Parkinson’s
disease. However, after the diagnosis of Parkinson’s
disease is made, the degenerative process of the dopa-
minergic neurons of the substantia nigra continues and 
contributes decisively to the patient’s worsening. Neuro-
protective therapies are being developed, directed at pre-
venting neuronal death and rescuing those neurons in the
process of degeneration.99 No drug has proved its efficacy
in clinical trials, but there are several experimental
studies showing the neuroprotective activity of selegi-
line.100 Because this drug inhibits monoamine oxidase B
(MAO B), an enzyme that favors the catabolism of
dopamine, it increases the bioavailability of dopamine 
in the synaptic cleft and symptomatically improves the
parkinsonian syndrome. For this potential neuroprotec-
tive activity and its demonstrated symptomatic effect, it
is generally used as monotherapy in early stages and in
later stages as coadjuvant therapy.

Surgical Therapy

Until recently the only surgical indication in Parkinson’s
disease was disabling drug-resistant tremor, treated 
with thalamotomy or thalamic stimulation. Other surgical
techniques used in the 1950s had been abandoned after
dopamine became available because they caused unac-
ceptable side effects, partly because discrete target local-
ization was difficult with the techniques then available.
Stereotactic surgery, supported by sophisticated neu-
roimaging and electrophysiologic techniques, is now used
for the treatment of the disease itself. It is known that, in
Parkinson’s disease, as a consequence of the dopaminer-
gic deficit some structures of the basal ganglia, mainly the
subthalamic nucleus and the pars interna of the globus
pallidus (GPi), are hyperactive.101 This hyperactivity
induces a decrease of motor cortex activation and ex-
plains the typical akinesia of Parkinson’s disease. Thus,
lesioning or inhibiting the activity of these nuclei affords

a great improvement of many parkinsonian features,
including gait and freezing. The first surgical approach 
of this new era was to lesion the GPi. This procedure,
termed pallidotomy, improved the tremor, rigidity, and
akinesia in the contralateral limbs and abolished drug-
induced dyskinesias, but gait, and particularly freezing,
were not uniformly improved.102 As lesions are not gen-
erally undertaken bilaterally, because of the risk of
causing cognitive deficits, the therapeutic profile of this
technique is limited. Bilateral stimulation of the GPi or
subthalamic nucleus is the other neurosurgical approach.
This technique allows a bilateral therapy while minimiz-
ing the risk of cognitive impairment. When applied to 
the subthalamic nucleus or GPi, all cardinal features of
Parkinson’s disease, including slow gait and freezing,
are significantly reduced, by 51% for subthalamic nucleus
and by 33% for GPi.103–105 Specifically, the benefit induced
in gait and axial symptoms was 50%. Other surgical
strategies, such as the grafting of fetal mesencephalic
neurons, have shown little usefulness in controlled trials
and can cause untoward side effects, such as marked 
spontaneous dyskinesias.

Physical Therapy

Treatment of the parkinsonian gait at any stage of the
disease should not be exclusively pharmacologic or sur-
gical.92,106 There are specific rehabilitation programs with
exercises directed to reduce rigidity and to increase the
range of joint motion.107 More importantly, patients are
trained to improve posture and minimize the forward dis-
placement of the center of gravity. Tricks to overcome
gait freezing and to lengthen step stride can be very
helpful in these patients.

Other Parkinsonian Syndromes

Progressive Supranuclear Palsy

Progressive supranuclear palsy (PSP) is a neurodegener-
ative illness that involves (1) the nigrostriatopallidal
system producing rigidity, bradykinesia, and postural
instability; (2) the cerebral cortex, mainly the frontal
lobes, inducing cognitive and behavioral changes; and (3)
the cholinergic nuclei of the pons and mesencephalon, as
well as other areas of the brainstem, inducing supranu-
clear gaze palsies, axial motor abnormalities, sleep dis-
turbances, dysarthria, and dysphagia.108,109 Neuropatho-
logically it is characterized by neuronal loss and gliosis of
the affected areas. Neurofibrillary tangles, of a type dif-
ferent from the ones found in Alzheimer’s disease, appear
in some neurons of the affected areas.

The average annual incidence rate (new cases per
100,000 person-years) for ages 50 to 99 years is about
5.3.110 The age of onset (at the end of the sixth and the
beginning of the seventh decades of life) and the initial



symptoms are quite similar to those of Parkinson’s
disease. However, the course is quicker, with survival of
around 6 to 9 years. Although this entity shares a number
of clinical signs with Parkinson’s disease (bradykinesia,
rigidity), there are some features that help in the differ-
ential diagnosis. Thus, in PSP the most frequent present-
ing sign (60%) is gait disturbance with instability and
frequent falls, in contrast to Parkinson’s disease in which
this abnormality is prominent only after several years of
evolution. Usually the patient does not have the flexed
posture of Parkinson’s disease and, on the contrary, there
is often a dystonic hyperextension of the neck. Although
the typical parkinsonian signs may be present to some
extent from the beginning, the bilateral presentation with
a more prominent involvement of axial musculature is a
distinctive feature. Resting tremor is not a common
finding, although it may be present in 5% to 10% of cases.
Another differential feature is that medication with l-
dopa has little effect on the parkinsonian signs of PSP.

Later in the evolution, the diagnosis becomes easier.
PSP patients usually have a contracted rather than flaccid
face, dysphagia, spastic dysarthria rather than the hypo-
phonia of Parkinson’s disease, emotional incontinence,
and cognitive decline in frontal and executive functions.
Patients with atypical presentation may have a dementia
suggestive of Alzheimer’ s disease. The eye findings are
most characteristic. There is a supranuclear paresis of eye
movements, with eyelid retraction. Saccades are slow and
hypometric, with range limitation in both upward and
downward directions. Limitation of upgaze is not uncom-
mon in Parkinson’s disease, but in PSP downgaze is often
affected earlier and more prominently than upgaze. The
restriction of eye movements can be easily overcome 
by the doll’s eye maneuver, indicating damage of the
supranuclear mechanisms of eye movement control.

Beside the parkinsonian syndrome,nonspecific changes
in personality with irritability, social withdrawal, and 
emotional lability are frequent in early PSP, and very
often they are the presenting features. Thus, an erroneous
diagnosis of depression is frequent at this point of evolu-
tion and, for the geriatric specialist, it is important to bear
this in mind.

The diagnosis is based on the clinical features. There 
are no specific biologic markers of PSP. In advanced 
stages, there may be bilateral frontal and midbrain 
atrophy on MRI. Positron emission tomography (PET)
studies demonstrate global cerebral hypometabolism,
with more profound involvement of the frontal cortex,
and a reduction in the dopaminergic input to the cau-
date and putamen. The differential diagnosis, beside
Parkinson’s disease, should include corticobasal gan-
glionic degeneration (CBGD), multisystem atrophies
(MSA), mainly striatonigral degeneration, progressive
subcortical gliosis,diffuse Lewy body disease,Creutzfeldt–
Jakob disease,Alzheimer’s disease,Pick’s disease, the rigid

form of Huntington’s disease, and primary pallidal atro-
phies. Patients suffering from multiple small-vessel lesions
in the brain may also resemble patients with PSP.

Treatments based in the replacement of neurotrans-
mitters or receptor stimulation have been of little benefit.
Dopaminergic stimulation with levodopa or, more reli-
ably, with dopaminergic agonists at high doses, such as
bromocriptine at more than 10 mg in three or four
divided doses, often improves slightly the parkinsonian
signs, often at the price of inducing complications such as
agitation, confusion, or hallucinations. Anticholinergic,
cholinergic, and noradrenergic drugs and antidepressants
have been tested with even less benefit. Among them,
amantadine seems to be the second most efficient drug
following dopaminergic medication. In some trials, it 
has been reported that gait improves with amitriptyline
(100 mg/day in two doses), considered the third choice 
of drug. Fluoxetine and other blockers of serotonin reup-
take have not proved beneficial. In two individual cases,
apraxia of eyelid opening improved slightly with
desipramine, but the ratio of benefit to adverse events is
poor with this drug. Idazoxan, a presynaptic alpha-2-
receptor blocker, was given to improve gait, but the side
effects make it impractical. Recently, a trial with a better
tolerated analogue, efaroxan, has not shown efficacy in
motor signs of PSP patients (Rascol). Local infiltration
with botulinum toxin is useful in the treatment of dys-
tonic features (retrocollis and blepharospasm).

Physical therapy seems to be of little benefit against
instability. It is important, however, to instruct relatives
in the physical care these patients require. Surgical treat-
ment is not currently an option for PSP.

Corticobasal Ganglionic Degeneration

Corticobasal ganglionic degeneration (CBD) is a rare
neurodegenerative disease affecting, often asymmetri-
cally, the frontoparietal cortex, predominantly involving
the perirolandic area where atrophy is maximal.111,112 The
temporal cortex is usually preserved. Other affected
regions include the substantia nigra, basal ganglia, thala-
mus, periaqueductal gray matter, colliculi, oculomotor
complex, red nucleus, and dentate nucleus. Neuronal loss
and gliosis are prominent in these areas, but the typical
neuropathologic feature of CBD is the presence of bal-
looned or achromatic neurons. Neurofibrillary tangles
are also frequently identified.

The incidence of CBD is unknown. It begins after the
fifth decade of life, without gender differences. Mean 
survival is 5 to 10 years, although immobility often 
occurs 3 to 5 years into the illness. The cause of CBD 
is unknown. Clinically, it debuts with an asymmetric aki-
netic rigid syndrome without tremor or with a tremor that
is more rapid (6–8 Hz) and jerky than in Parkinson’s
disease (PD). Rather than resting, it tends to be a pos-
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tural and action-type tremor. The upper limb is involved
first, spreading to the ipsilateral leg in later stages, but it
is not rare to begin with gait difficulties because of leg
clumsiness, jerking, or stiffness. Less often, the leg and
arm are affected simultaneously, or the disease starts with
dysarthria or aphasia. Along its course, the contralateral
limbs are also affected and the patient develops postural
instability, hypomimia, dysarthria, and dysphagia. As with
the rest of atypical parkinsonisms, the response to levo-
dopa or dopaminergic agonists is very poor.

Cortical dysfunction gradually emerges between the
first and third year of evolution. Apraxia and cortical
sensory loss (agraphestesia, astereognosia, impaired 
two-point discrimination) are the most typical findings,
which sometimes may be recognized in the affected limb
(usually the hand) from the beginning. Memory loss, per-
sonality and behavioral changes, and mild aphasia are less
frequent. A purposeless, maintained elevation of the aki-
netic hand or arm that has been termed “alien hand/limb”
is typically, although not exclusively, observed in patients
with CBD; it may also be seen in other diseases, such as
PSP and AD. As the disease progresses, the arm goes into
a dystonic posture, typically with adduction and flexion
of the elbow and wrist. Action and reflex myoclonus in
the more affected limb develop in later stages in 50% of
cases. Eye movement abnormalities are frequent, pre-
dominantly in horizontal saccades, but, in contrast to PSP,
without limitation of range.

Initially, diagnosis is based on clinical findings. In more
advanced stages, PET depicts decreased metabolism and
SPECT may show decreased cerebral perfusion in the
affected areas, including cortex, basal ganglia, and thala-
mus of the hemisphere contralateral to the most affected
hemibody. As the disease progresses, atrophy in the same
areas may become evident on MRI. Electrophysiologic
studies may help in elucidating the characteristics of
tremor and the presence of myoclonus. When the disease
is fully established, it is not difficult to recognize.
However, initially it may be misdiagnosed as Parkinson’s
disease. The presence of signs of cortical dysfunction
(apraxia and sensory impairment in the affected limb),
and the absence of benefit with levodopa treatment, are
suggestive of CBD. The differential diagnosis must be
made with progressive supranuclear palsy, Pick’s disease,
multisystem atrophy, diffuse Lewy body disease, Parkin-
son’s disease with dementia, and the different forms of
asymmetric cortical degeneration syndromes (ACDS).

Pharmacologic treatment is not successful. The rigid
akinetic symptoms improve little with dopaminergic
medication. Baclofen can be tried to help rigidity and
tremor. Action tremor may respond in some degree to
propranolol in the early stages of the disease, but the
benefit vanishes as the disease progresses. The elective
drug in the treatment of myoclonus and tremor is clon-
azepan (0.15 mg/day). Physiotherapy is useful to avoid

dystonic painful contractures and to preserve maximum
functionality throughout the course of the disease.

Multiple System Atrophy

The term multiple system atrophy (MSA) refers to a
group of progressive neurodegenerative disorders, clini-
cally characterized by the presence of a rigid akinetic syn-
drome, poorly responsive to levodopa, and cerebellar and
autonomic disturbances combined in different propor-
tions.113–115 As parkinsonian features are accompanied 
by these atypical signs, “atypical parkinsonism” or
“parkinson-plus” are terms also commonly used for this
group of disorders. From a neuropathologic point of
view, neuronal loss and gliosis are observed mainly in the
substantia nigra, striatum, locus ceruleus, pontine nuclei,
cerebellar Purkinje cells, inferior olives, and intermedio-
lateral cell columns of the spinal cord. Glial cytoplasmic
inclusions in both astrocytes and oligodendrocytes are
always present in MSA, mainly in several areas of the
motor cortex, the supraspinal autonomic system, and
their areas of projection. These inclusions are not specific
for MSA; they can also be seen in other neurodegenera-
tive diseases, including progressive supranuclear palsy
and corticobasal ganglionic degeneration.

The average annual incidence rate of MSA for ages 50
to 99 years is about 3.0.10 The age of onset is usually the
end of the fourth and the beginning of the fifth decades of
life, with a mean survival of 5 to 6 years. A slight male pre-
dominance (1.3 : 1) has been reported in some series.
Depending on the relative predominance of the symp-
toms, three different entities are distinguished in MSA:
(1) when the clinical picture is one of levodopa-resistant
Parkinson’s disease, but without relevant autonomic or
cerebellar deficits, the disorder is termed nigrostriatal
degeneration (SND); (2) prominent cerebellar dysfunc-
tion defines the entity as olivopontocerebellar atrophy
(OPCA); and (3) when the autonomic system is preferen-
tially affected, it is called the Shy–Drager syndrome
(SDS). Some authors have eliminated the SDS from this
classification, grouping all cases with autonomic dysfunc-
tion in the other two groups, based on the predominant
feature. However, there is a relatively high proportion of
patients with an overlapping picture in whom there is 
no clear preponderance of basal ganglionic, cerebellar,
or autonomic findings. Pyramidal signs are also found 
frequently in the clinical examination of these patients.
Depression, personality changes, and an attentional or
executive deficit are not rare, but a more pervasive cogni-
tive decline is not a typical finding. A peripheral neuropa-
thy has been documented in about 18% of cases.

The rigid akinetic syndrome is the most common dis-
turbance and the presenting form in the majority of cases.
Although the age of presentation is younger than the
typical age of onset of Parkinson’s disease, it may initially



resemble Parkinson’s disease. The differential diagnosis
is based mainly in the poor response to levodopa therapy,
early postural instability, and rapid progression. Besides,
and in contrast to Parkinson’s disease, the beginning 
is symmetric (both hemibodies affected), and resting
tremor is not a common finding, although it may be
present. However, it is important to realize that about
one-third of patients suffering from MSA have a moder-
ate improvement in response to levodopa that may be
maintained along the course of the disease or may vanish
in the following years of progression. Another typical
feature of patients with MSA is the early development of
levodopa-induced dyskinesias, preferentially in facial and
neck musculature, and frequently without relief of the
parkinsonian dysfunction.

Early in the disease, the most frequent autonomic 
disturbances are orthostatic hypotension (defined as a
minimun fall of 20 mmHg in the systolic or 10 mmHg in
the diastolic blood pressure when the patient stands 
up from being seated), urinary disorders that simulate
outflow obstruction or incontinence in men and inconti-
nence in women, and impotence in men. These symptoms
may be the initial complaints in almost 50% of cases. A
high proportion of patients (95%) have abnormal elec-
tromyography (EMG) of anal and urethral sphincters.
During the evolution, 80% to 90% of patients suffer
severe autonomic failure. Patients with Parkinson’s
disease may also have postural hypotension, especially
induced by dopaminergic drugs, and urogenital disorders,
but usually of a milder intensity. Constipation and
decreased sweating are also frequent. The presence of
inspiratory stridor, although not as prevalent, is very
indicative of MSA.

Ataxia, dysarthria, and kinetic tremor with dysmetria
are frequently seen as the expression of the cerebellar
involvement. Myoclonus is also a common sign. Abnor-
malities in ocular movements are typical. Nystagmus,
ocular dysmetria, fixation instability, and jerky pursuit are
frequently observed, in contrast to the supranuclear oph-
thalmoplegia that characterizes progressive supranuclear
palsy.

The diagnosis is mainly based on the clinical findings
and their progression pattern. In SND, T2-weighted MRI
shows hypointense signal in the putamen. Atrophy of the
posterior fossa (cerebellum and brainstem) is character-
istic of olivopontocerebellar atrophy. Even before struc-
tural changes can be seen on MRI, a metabolic reduction
in these structures can be detected with PET. This tech-
nique, and the less expensive SPECT, can show early in
the disease a reduction in putaminal dopaminergic recep-
tors, whereas in Parkinson’s disease dopaminergic recep-
tors are upregulated. EMGs are useful to demonstrate a
denervation of the anal and urethral sphincters, and the
tilt table test may help in the diagnosis of orthostatic
hypotension. The differential diagnosis with Parkinson’s

disease may pose a problem mainly in the initial stages.
The most important differences have been described 
in the previous paragraphs. Progressive supranuclear
palsy, corticobasal ganglionic degeneration, and vascular
parkinsonism are the other entities to bear in mind whose
distinctive features have already been mentioned.

Although the response is not excellent, levodopa and
dopamine agonists are the most useful drugs. Parkinson-
ian features may respond mildly or more strongly in
about one-third of patients. To assess the efficacy of these
drugs, a dose of 1500 mg/day should be tried, because
more than the usual dose for Parkinson’s disease patients
is sometimes needed to obtain a benefit. When levodopa
is not useful, no response is obtained with dopaminergic
agonists either. Amantadine, 100 mg twice daily, and anti-
cholinergic drugs also may be tried. It is important to
realize that surgery is not indicated in these patients.
Orthostatic hypotension may improve with simple mea-
sures, such as avoiding large meals or extreme heat,
standing up slowly from a seated or recumbent position,
increasing salt intake, or wearing pressure stockings.
When these preventive strategies are not enough, treat-
ment with fludrocortisone (0.4 mg/day in two doses) or
indomethacin (25 mg three times/day) should be tried.
Other drugs that may help are ephedrine, midodrine,
phenylpropanolamine, caffeine, and ergots. Anticholiner-
gic drugs such as oxybutynin (5–10 mg/day) and more
recently tolterodine (2 mg twice a day) may improve
urinary incontinence. Desmopressin nasal spray at night
may also be helpful. When tremor and myoclonus are
prominent, clonazepam or valproate are used, but with
scarce benefit.

Late-Life Hydrocephalus

Although not a frequent cause of gait disorders in older
people, symptomatic hydrocephalus presents initially
with a gait disorder and it should be recognized because
it is potentially treatable.116 Particularly after CT became
available, several authors found enlarged ventricles to be
frequently present in patients with gait disorders.117 From
this finding they concluded that symptomatic hydro-
cephalus was common and shunting procedures multi-
plied. However, even in series with carefully selected
patients, some failed to improve after shunting, suggest-
ing that hydrocephalus was not the cause of their gait dis-
order.118 For this reason, it is important to apply more
sensitive diagnostic criteria in the workup of these
patients.119 The classical syndrome consists of slowly 
progressive gait impairment, with instability. Urinary
incontinence may be present, but is not necessary for 
the diagnosis. Only very late in the course of the disorder
may the patient have cognitive slowness or impaired
attention. Onset of cognitive impairment before gait dis-
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turbance suggests a different process. The diagnosis is
made with CT or MRI, which show enlarged ventricles.
The cortical sulci may be compressed or enlarged outside
the high parietal convexity.120,121 In dubious cases, a
pattern of decreased perfusion or metabolism in the asso-
ciation cortex of the parietal lobes on SPECT or PET
predicts a poor outcome.119 This pattern is usually seen in
Alzheimer’s disease and Parkinson’s with dementia. CSF
manometrics are not predictive of which patients will
improve after shunting.122

Rare Etiologies: Neoplasms,
Subdural Hematoma

Seldom, an older person with a worsening gait disorder
may harbor a frontal tumor or a subdural hematoma.
Meningiomas carry a better prognosis but are not as
common as glioblastomas or metastases in the older age
group. By the time the patient becomes symptomatic,
these lesions can be easily identified by MRI scanning.
CT is less sensitive than MRI, particularly for glioblas-
toma. Also, poor definition of cortical boundaries may
make it difficult to differentiate a glioma from a menin-
gioma on CT on a noncontrast study. On a contrast study,
the more homogeneous pattern of a meningioma and the
presence of a dural tail help differentiate this lesion from
glioblastomas. However, some meningiomas may have
cystic areas that enhance poorly. Calcification in a menin-
gioma and changes in the cortical bone are better appre-
ciated on CT, but these characteristics are seldom critical
for the diagnosis. Also, in the case of glioblastomas, the
extent of the tumor is better visualized by MRI than by
CT. Neither technique, however shows accurately the
extent of brain infiltrated by malignant glial cells. MRI is
also more sensitive than CT for the detection of metasta-
tic brain disease. In patients prone to falls, a subacute
deterioration should raise the suspicion of a subdural
hematoma, particularly when a worsening in gait is
accompanied by changes in mental status. Although MRI
depicts these lesions with more accuracy than CT, symp-
tomatic subdural hematomas are well seen with CT and
can be adequately managed neurosurgically without the
need of MRI.

Psychogenic Postural and 
Gait Disorders

Psychogenic gait disorders caused are rare and generally
do not present a diagnostic dilemma. It is important,
however, not to mislabel an organic gait disorder as a psy-
chogenic one, and therefore some of the characteristics
of these disorders are reviewed briefly here. On the other

hand, psychogenic factors often play a role in aggravat-
ing the functional consequences of an organic gait dis-
order, and sometimes they are amenable to specific
treatment.123

During panic attacks, patients may feel that their legs
are weak and they become unsteady. To protect them-
selves from a perceived risk of falling, they may adopt a
gait pattern described as “walking on ice.”124 They crouch
forward, abduct their arms, and shorten their stride.
Sometimes these patients cling to walls or furniture and
may not venture away from the house.123 A similar gait
pattern, described as cautious gait, is very common in
patients with organic gait disorders. A major difference
is that the cautious gait in patients with anxiety tends 
to occur episodically, in the context of a panic attack,
whereas organic gait disorders are generally more per-
sistent. Other features that differentiate psychogenic
from organic gait disorder include dramatic moment-to-
moment fluctuations in performance, excessive hesita-
tion, resembling slow motion or walking through a
viscous fluid, and buckling of the knees without falling.124

A psychogenic Romberg test is characterized by buildup
of sway, with a consistent tendency to fall toward the
observer. It can often be overcome by distraction, for
instance, by examining the pupils while the patient
quietly stands.123

Of the 60 patients with “hysterical gait disorders”
described by Keane,125 some manifested a hemiparesis or
paraparesis, but the largest group had an assortment of
ataxic gaits, characterized by dramatically exaggerated
sway but avoiding falls. Some patients exhibited
“tightrope balancing,” walking on a narrow base while
keeping their arms abducted. Others were described as
“tremblers,” not to be confused with patients with ortho-
static tremor, an organic disorder.2 Overall, a neurologic
examination can easily pinpoint the nature of the
problem in about three-quarters of patients with psy-
chogenic gait disorders.124

Excessive Movement Disorders in 
the Elderly

Excessive movements in the elderly may be rhythmic, in
which case they are called tremor, or not, in which case
they are called myoclonus if they are very fast (lightning-
like) or hyperkinesias in all other cases. Hyperkinetic
movements may have the speed of normal volitional,
reaching movements, and then they are called chorea, if
they are predominantly distal, and ballismus, or hemibal-
lismus (it is usually unilateral), when they are predomi-
nantly proximal. When the hyperkinesias are very slow
and tend to present mainly as abnormal postures, they 
are called dystonia when predominantly proximal and
athetosis when they involve the hand. However, par-



ticularly in adults, the term dystonia is often used to
encompass both true dystonia as well as athetosis.

Tremor

Tremor is an involuntary oscillation of a body part pro-
duced by alternating or synchronous contractions of
reciprocally innervated antagonistic muscles.126 The clini-
cal presentation of this abnormal movement serves as 
the basis for its classification and reflects the underlying
pathology. Resting tremor occurs when the affected body
part is resting, inactive, and fully supported against
gravity. Postural tremor is seen with maintenance of a
fixed antigravity posture (i.e., the hand holding a teacup).
Action or kinetic tremor is a rhythmic discontinuity of 
a movement present in a limb during goal-directed 
movements.

Tremor in the elderly is mainly associated with three
entities: Parkinson’s disease, essential tremor, and meta-
bolic or toxic disorders. From a pathologic point of view,
resting tremor is the consequence of damage in the sub-
stantia nigra pars compacta (SNpc). Thus, it is typically
observed in Parkinson’s disease, discussed already. Other
neurodegenerative disorders resembling Parkinson’s dis-
ease (parkinsonism plus) and included in its differential
diagnosis may, rarely, present as resting tremor, described
earlier. Although vascular lesions, tumors, or infections
may involve SNpc and induce resting tremor, they are
very uncommon in clinical practice.

Postural tremor in the elderly is a very prevalent dis-
order with many possible etiologies. It may be associated
to metabolic or toxic disorders or may appear without
concomitant illness or focal neurologic lesion. In this
case, it is termed essential tremor (ET). In essential
tremor, the most common finding is postural tremor of a
limb, usually absent at rest and less evident during move-
ment. Sometimes, it may be accentuated when a goal-
directed action is performed provoking an action tremor.
It may occur in a wide range of frequencies (4–12 Hz).
The hands are the body part most frequently involved,
with rhythmic movements consisting of flexion-extension
of the wrist and adduction-abduction of the fingers.127

Frequently, tremor is unilateral at the beginning, spread-
ing later to the contralateral side. Handwriting is tremu-
lous and letters become sharp and angulated, being 
very different from the typical micrographic letter of
Parkinson’s disease. The second body segment most 
frequently involved is the cranial musculature (head,
tongue, voice). Although it may appear in isolation, it is
more common for tremor in this location to begin in later
stages and to be associated with hand tremor.127

Involvement of the legs and trunk are rare and late
occurrences. During the evolution of the disease, the
tremor increases in amplitude and decreases in fre-

quency. The increment in amplitude interferes with the
execution of fine movements, inducing more incapacity.128

Essential tremor may be a familial illness with a younger
age of presentation or may occur sporadically, in which
case the peak age of onset is later. In both instances it is
more frequent with advancing age. Prevalence figures 
for individuals older than 40 years of age range between
0.4% and 5.6%, affecting at least 5% of people age 65
and older, without gender differences. The etiology of the
sporadic cases is unknown. Familiar cases are dominantly
inherited, and markers for two genes have been recently
identified.129 One important clinical characteristic is 
that this type of tremor is ameliorated by alcohol 
consumption.

Drug treatment of essential tremor may be very effec-
tive but not necessarily simple. At present there is no
agreement about the drug of choice.128 Propranolol has
been classically considered the first-line drug at daily
doses between 80 and 200 mg. It decreases tremor 
amplitude, but the response is often incomplete. Other 
b-blockers (metoprolol, nadolol, atenolol, timolol,
pindolol) are less effective than propranolol. In elderly
people, frequently one can observe concomitant disor-
ders such as atrioventricular block, asthma, or diabetes
that are relative contraindications for the use of b-block-
ers, especially those blocking the b2-subtype. Patients
with bronchospasm may benefit from metoprolol (100–
200 mg/day), a selective b1-antagonist. Primidone (50–
250 mg/day in a single dose at bedtime) has been 
demonstrated to be as effective as propranolol and can
be used as the drug of choice, particularly in the case of
patients suffering from the aforementioned disorders.
However, the sedative effect sometimes constitutes a lim-
iting factor that prevents the achievement of the dose
needed for tremor control. Other useful drugs in some
cases are phenobarbital (120 mg/day) and the benzodi-
azepines, such as diazepam or clonazepam (1–3 mg/day).

Recently, it has been suggested that when propranolol
and primidone are not efficient, alprazolam could be
tried.128 If treatment with monotherapy does not control
tremor, combinations of more than one drug may be 
considered. Other drugs, such as gabapentin, carbonic
anhydrase inhibitors (methazolamide), amantadine,
clonidine, clozapine, flunarizine, and nimodipine, have
not been proven effective in controlling essential tremor,
although they have been reported to be helpful in 
isolated cases. Patients unsuccessfully controlled with
pharmacologic treatments may improve with surgery.
Surgery is aimed at blocking the activity of the ventralis
intermedium nucleus (Vim) of the thalamus, either by
performing a lesion (thalamotomy) or by placing an elec-
trode for high-frequency stimulation that resembles the
effect of thalamic ablative surgery. Long-term follow-up
studies show that this treatment remains effective 
for years.130 However, surgery in elderly patients is not
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without limitations. The benefit to risk ratio must be
weighed carefully, in consultation with centers that 
specialize in this procedure.

Metabolic or toxic disorders that may be associated
with postural tremor must always be taken into con-
sideration.131 The most frequent are hyperthyroidism,
pheochromocytoma, hypoglycemia, uremia, liver failure,
alcohol withdrawal, hypothermia, toxicity due to lithium,
and tricyclic antidepressants, valproic acid, neuroleptics,
steroids, amiodarone, isoproterenol, theophyline, or
cyclosporine A.

Postural tremor also may occur in the context of 
familial and acquired peripheral neuropathies. It has
been suggested that tremor in these circumstances rep-
resents enhanced physiologic tremor.

From a mechanistic point of view, action tremor 
originates as the consequence of pathology in the 
dentatorubrothalamic projection. Vascular lesions or
degenerative disease involving the cerebellum are the
most frequent causes of action tremor, which is less fre-
quent than resting or postural tremor in the elderly.
Available drugs do not ameliorate this type of tremor,
and the only effective treatment is the surgical treatment
as described for postural tremor.

Chorea

This movement disorder consists of arrhythmic, rapid,
often jerky, purposeless movements that may be simple
or complex but rarely interfere with voluntary motion.
They may affect axial musculature (orofacial, neck,
truncal) and the limbs. When the involuntary movement
of a limb is proximal, of wider amplitude, and brisker it
is termed ballismus. Chorea may be the clinical expres-
sion of a degenerative neurologic disease, may appear in
the context of a systemic or metabolic illness, be second-
ary to drugs, or may be induced by a vascular lesion.

Primary Neurologic Diseases

Senile chorea is the most frequent cause of choreic 
movements in the elderly. Contrary to Huntington’s
disease, it is an insidiously developing and generalized
chorea, primarily involving the limbs, with mental preser-
vation and without a family history. It usually affects
people older than 60 years of age. Neuropathology shows
caudate and putamen atrophy to a lesser degree than in
Huntington’s disease, but the genetic study is normal in
these individuals.132

Huntington’s disease is an autosomal dominant inher-
ited disease that tends to become clinically obvious at an
earlier age. Only 50% of cases of Huntington’s disease
develop after age 65 years. In these cases, a milder pro-
gression of the disease may be expected. The clinical

picture is characterized by the presence of chorea, behav-
ioral and mental decline, and a positive family history.

Among metabolic and systemic illnesses, it is important
to note that a number of metabolic disorders may
provoke choreic movements.133 Among them the most 
relevant are hypocalcemia, hypoglycemia, hyperglycemia,
hyponatremia, hypernatremia, hypomagnesemia, hyper-
thyroidism, hyperparathyroidism, hypoparathyroidism,
hepatic encephalopathy, polycythemia vera, and neoplas-
tic metabolic and autoimmune disorders. These entities
are relatively frequent in older people and should be 
recognized and treated. Thus, blood tests carried out to
exclude these abnormalities are mandatory when facing
chorea in the elderly. Other systemic illnesses such as sys-
temic lupus erythematosus or primary antiphospholipid
antibody syndrome may be on occasion associated 
with chorea, but they are very rare in older people.
Chorea may be induced by the chronic consumption of
drugs such as neuroleptics (haloperidol, chlorpromazine,
thioridazine, etc.), antiparkinsonian drugs, anticonvul-
sants (phenytoin, carbamazepine), stimulants, steroids,
opiates, calcium channel blockers, digoxin, or lithium, to
name the most frequent.133 Although any body segment
may be affected, tardive dyskinesias due to chronic treat-
ment with neuroleptics affect mainly the mouth, produc-
ing lip-smacking, tongue protrusion, or grimacing.

Cerebrovascular disease (infarction or hemorrhage)
involving different parts of the basal ganglia may induce
chorea or ballismus, usually affecting the contralateral
hemibody (hemiballismus). It has classically been
thought that hemiballismus or hemichorea was the 
consequence of a lesion in the subthalamic nucleus.
Nowadays it is known that lesions located in other 
structures of the basal ganglia (i.e., caudate, putamen,
globus pallidum) or in the thalamus may result in 
hemichorea and that a lesion in the subthalamic nucleus
sometimes is not associated with chorea or ballismus.

Mild chorea should not be treated, as the consequences
of therapy may be worse than the problem. When neces-
sary, chorea in the older person is treated with very small
amounts of antidopaminergic drugs, mainly D2 antago-
nists. Haloperidol at 0.5 to 20 mg/day and pimozide at 1
to 10 mg/day at bedtime are the most specific. Keep in
mind the risk of inducing parkinsonism and depression.

Dystonia

Dystonia is characterized by involuntary sustained
muscle contraction that produces twisting movements
and abnormal postures in axial muscles and limbs.
Sometimes jerky movements resembling tremor in the
affected body segment may be superimposed. Dystonia
is classified according to the distribution of body regions
affected as focal, segmental, multifocal, and generalized.



When a hemibody is affected, it is termed hemidystonia.
If the cause of the dystonia is known, it is classified as sec-
ondary or symptomatic. If it is not known, the dystonia 
is primary or idiopathic. Generalized dystonia is rare
among the geriatric population. In this age group, most
frequent are focal and idiopathic forms.134 At the begin-
ning, they appear frequently during movement (action
dystonia) and disappear at rest. As the process evolves,
dystonic contractions may affect muscles not normally
activated in a task, causing what is called the “overflow”
phenomenon and inducing the patient to adopt bizarre
postures. Their onset is usually in the fourth or fifth
decades and affect women more often than men. Gener-
ally, the initial symptoms are insidious and intermittent,
extending in 20% to 30% of cases to neighboring areas.
Cranial and cervical structures are most frequently
affected (78% of patients with dystonia).

Cranial Dystonia

Blepharospasm is an involuntary, intermittent, or sus-
tained bilateral eye closure produced by spasmodic 
contractions of the orbicularis oculi muscles, often 
exacerbated by bright light.135 A mild contraction of 
the frontalis is frequently seen when the patients try to
open their eyes. Milder forms have only a cosmetic con-
sequence, but in more severe cases blepharospasm inter-
feres with vision and the patients become unable to drive,
to read, and, in summary, to lead a normal life. It affects
women more often than men, and onset peaks around the
sixth decade of life. In oromandibular dystonia, spasms
occur in the region of the jaw, lower face, and mouth. Typi-
cally the dystonia takes the form of jaw closure, opening,
protrusion or lateral deviation, lip tightening or pursing,
or lingual dystonia. It is frequently triggered by actions
that involve the muscles affected, such as biting, chewing,
or speaking. Frequently seen in edentulous people with
poorly fitting dentures, it may improve when the dentures
are fixed.

Craniocervical Dystonia or Meige’s Syndrome

This syndrome is the association of blepharospasm and
oromandibular dystonia. The most typical, complete clini-
cal picture consists of involuntary eye closure, forced
opening of the jaw, and tongue protrusion.136 However,
any sort of oromandibular dystonia as described in the
previous paragraph may be observed accompanying 
blepharospasm. Sometimes cervical dystonia (torticollis,
anterocollis, etc.) and even pharyngeal dystonia may be
associated. Trunk and limbs are usually preserved. It is
almost exclusively an illness of elderly people, with a
higher incidence in the sixth and seventh decade, and is
more frequent in women. The differential diagnosis is
with tardive dyskinesia and the spontaneous buccolingual

dyskinesias of the elderly, more frequent in edentulous
people. A previous history of neuroleptic consumption
and a different phenomenology helps to separate these
entities.

Other Focal Dystonias

Cervical dystonia (torticollis, anterocollis, or retrocollis)
and limb dystonia (mostly task specific such as writer’s
cramp) have their onset at younger ages. Leg dystonia is
frequently the first sign in children displaying primary
dystonia, but is rarely seen in adult patients. When it
occurs as an isolated sign in the elderly, a diagnosis of
Parkinson’s disease must be considered.

Treatment of focal dystonia has shifted in the past few
years from the pharmacologic field toward the use of 
the botulinum toxin, and training guidelines for its use
have been established.137 Botulinum toxin injection in 
muscles that are tonically contracted induce partial 
weakness and therefore avoid the sustained abnormal
posture that characterizes dystonia. It is especially effec-
tive in the treatment of blepharospasm and laterocollis.
Oromandibular dystonia is among the most challenging
forms of focal dystonia to treat with botulinum toxin.
However, in this type of dystonia the pharmacologic
treatment is also ineffective.

Pharmacologic therapy includes a number of drugs
with variable efficacy.138 In younger patients, anticholiner-
gic therapy at high doses may be helpful. Although not
demonstrably superior, trihexyphenidyl (up to 12
mg/day) is most broadly employed. In older people, the
central adverse events associated with this drug, including
confusion, hallucinations, drowsiness, and memory loss,
are a limiting factor. Benzodiazepines (diazepan,
lorazepan,clonazepam) are used as a second-option treat-
ment. Clonazepam is more active in blepharospasm than
in other types of dystonia. GABA agonists such as
baclofen may be helpful for oromandibular dystonia.
Monoamine depleters (tetrabenazine in Europe), lithium,
anticonvulsants (carbamazepine, primidone), and a
number of other drugs have been used in different com-
binations with irregular benefit. Dopaminergic antago-
nists, extensively used in the past,help little in the long run
and have a higher risk of inducing parkinsonism, sedation,
and tardive dyskinesias in the geriatric population. Surgi-
cal treatment has been revitalized in the past few years 
for the treatment of dystonia. Thalamotomy, pallidotomy,
and deep brain stimulation of the thalamus or globus pal-
lidus have been reported to be effective in the treatment
of generalized dystonia.139 However, results are better in
cases of hemidystonia or in generalized dystonia. Periph-
eral denervation surgery was used in the past to treat 
cervical dystonia. This technique has been essentially
abandoned because of the superiority of botulinum toxin
in controlling the involuntary muscle contraction.
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Myoclonus

Myoclonus is a shocklike involuntary muscle contraction
originating in the central nervous system by abnormal
neuronal discharges.140 A physiologic classification of
myoclonus can be made by taking into account the 
location in the neuroaxis of the neurons discharging
abnormally and causing the muscle contraction. Thus,
myoclonus can be cortical, reticular, spinal, or propio-
spinal in origin. From a practical point of view, this
movement disorder may be classified on the basis of its
clinical presentation as spontaneous, reflex when it occurs
in response to auditory, visual, or somatosensory stimuli,
and action when it is driven by a voluntary movement.
Depending on the body segment affected by the
myoclonic jerks, they may be focal, segmental, multifocal,
or generalized. They may be physiologic, such as the
typical nocturnal myoclonus; essential, usually familial
and associated with dystonia; and secondary to a high
number of metabolic disorders, toxic substances, anoxia,
or in the context of a more diffuse neurologic or neuro-
degenerative disease, in which case they are typically
associated with other neurologic abnormalities such as
epilepsy, ataxia, or dementia.141

In the elderly, the most common form of presentation
is spontaneous multifocal or generalized myoclonus,
aggravated by action and sometimes aggravated also 
by sensory stimuli. Severe action myoclonus is very 
incapacitating. Frequently, the origin is cortical and is
secondary to metabolic or toxic encephalopathies, and 
is a minor proportion to neurodegenerative diseases.
Any metabolic abnormality may induce myoclonus, but
the most frequent causes are renal failure, hyponatremia,
hypokalemia, and liver failure, which may show
myoclonus as an initial sign. Vitamin E deficiency 
secondary to malabsortion may course with action
myoclonus and ataxia as prominent signs. In addition to
bismuth intoxication, the list of drugs causing myoclonus
is long, and in the geriatric population the possibility of
drug abuse or an overdose should always be considered.
Beside multifocal of generalized myoclonus, reticular
reflex myoclonus may be also observed in metabolic and
toxic disorders. Treatment always consists of the correc-
tion of the metabolic defect or suppression of the toxic
agent.

The association of myoclonus and dementia in elderly
patients deserves special attention. It is observed in
Alzheimer’s disease142 and also in other neurodegenera-
tive diseases such as corticobasal ganglionic degenera-
tion, typically associated to limb apraxia and a
parkinsonian syndrome. Huntington’s disease, prion-
related encephalopathies such as Creutzfeldt–Jakob
disease, herpes simplex infections, and subacute scleros-
ing panencephalitis are less prevalent but may cause
myoclonus. Other neurodegenerative diseases (different

variants of spinocerebellar degeneration, and olivopon-
tocerebellar atrophy) may feature myoclonus and ataxia,
particularly among the geriatric population.

To treat myoclonus, first consider the correction of a
metabolic disorder, or the suppression of an offending
drug. When that is not an option, a number of medica-
tions may help. Clonazepam (2–15 mg/day), piracetam
(8–20 mg/day; not available in the United States), sodium
valproate (1200–3000 mg/day), and primidone (500–
1000 mg/day) are the most useful drugs, particularly in 
cortical myoclonus.143 Clonazepam is the most effective,
but piracetam is better tolerated. Different combinations
of these drugs are frequently needed to control severe
myoclonus. Fluoxetine (10–20 mg/day) may be used in
combination,especially to treat reticular reflex myoclonus.
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institutionalized adults have confirmed these findings.7–12

On the other hand, when depressive symptoms are ex-
amined (dysphoric feelings that fluctuate from day to day
and may or may not interfere with functioning), their
prevalence in older adults is relatively high. The propor-
tion of elders scoring above symptom scale cutoffs in
studies conducted between 1980 and 1990 has been con-
sistently between 10% and 15%.4 Persons over 80 years
of age have higher rates of depressive symptoms than
other age groups, although this is almost completely
accounted for by the increased number of chronic ill-
nesses and functional disability.13 Aging per se, then,
does not appear to be associated with depression.

There has been some controversy over the low rates of
major depressive disorder diagnosed in older adults by
the ECA surveys. These rates have either been rejected
and attributed to methodologic problems, or accepted
and ascribed to cohort or period effects. Those who argue
that rates are falsely low claim that depression is just as
common in older as younger persons, but that elders are
(1) less likely to report depressive symptoms (because of
the stigma of psychiatric illness), (2) less likely to recall
symptoms (due to cognitive impairment), (3) less likely
to have symptoms that fit nicely into diagnostic cate-
gories, and (4) more likely to express emotional symp-
toms as somatic complaints. In a study of more than 1300
community-dwelling adults age 60 or over, Blazer et al.
reported that 27% of participants experienced significant
depressive symptomatology, whereas less than 1% ful-
filled criteria for a major depression.5 Blazer concluded
that current diagnostic methods for depression are not
well suited for assessing older adults.

Even if the foregoing arguments are true, however,
they do not fully account for the low rates observed.14

More likely, age differences in rates are real and can be
explained by cohort or period effects. The cohort effect
maintains that persons age 65 or over born before 1920
are simply more psychologically healthy (for whatever
reason) than either later or earlier cohorts; their low rate

Depression

Mood disorders are the most common reversible psychi-
atric conditions in later life, and the vast majority are
usually treated by primary care physicians and geriatri-
cians. Depression, the prototype mood disorder, is a
painful emotional experience that involves intense suf-
fering which can drain life of meaning, excitement,
and pleasure. Early epidemiologic research appeared to
show that depression was unusually common among
older persons.1,2 In his description of the psychosocial
stages of human development, Erik Erikson identified
the struggle between integrity and despair as the primary
developmental task in late life.

Although aging is often accompanied by loss and
unwanted change, most elders do not suffer from depres-
sion. In fact, recent studies indicate that serious depressive
disorders are actually less common among older than
among younger persons in American society.3–5 This is sur-
prising, given the many reasons why the elderly should be
depressed, such as declining health, loss of function, death
of family and loved ones,shrinking financial resources,and
biologic changes in the brain that predispose them to emo-
tional disorder. Despite this, however, the current cohort
of persons over age 65 experience only about one-quarter
the rate of major depression and one-sixteenth the rate of
bipolar disorder as do persons under age 45.6

Epidemiology of Depression

Major depressive disorder, a clinically significant and per-
sistent depression associated with other symptoms, such
as weight loss and insomnia, is less frequently diagnosed
in old age than at other stages of the life cycle. The NIMH
Epidemiologic Catchment Area (ECA) study surveyed
more than 5700 elderly persons at five sites across the
United States; major depression was diagnosed in less
than 1% (0.4% in men, 1.4% in women).6 A number of
epidemiologic studies among community-dwelling and
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of major depression in later life, then, may simply reflect
the fact that this cohort never experienced much depres-
sion.15 Alternatively, a period effect argues that most
persons now age 65 or older endured hard times during
the Great Depression and Second World War; since the
war, however, these Americans have experienced a
higher quality of life and greater well-being (especially in
economic terms) than ever before. On the other hand, the
76 million members of the baby boom generation (born
between 1946 and 1968) have been accustomed to high
standards of living; as that cohort ages, increased com-
petition over resources, declining economic prosperity,
and lower standards of living may have led to increasing
rates of depression, alcohol, and drug abuse (as now
observed).16 Finally, lower rates of depression among the
elderly may represent an age effect; in other words, older
persons may possess a greater capacity to adapt to social
stressors as a result of cumulative life experiences.

Although rates of depression among community-
dwelling older adults are low, this is not true for those hos-
pitalized with medical illness or living in nursing homes.
The rate of major depression in acutely hospitalized elders
is about 13% to 20%;moreover,an additional 30% of these
patients experience minor depressive disorders.10,17 Like-
wise,rates of depression and other mood disorders are high
among patients in nursing homes, where rates of major
depression commonly exceed 15% and minor depression

ranges from 30% to 35%.18–21 The prevalence of bipolar
disorder, while only about 0.1% in the community, may be
as high as 10% in nursing homes.20 Unfortunately,between
80% and 90% of depressed elders in acute medical settings
go undiagnosed,despite the fact that brief self-rated scales
exist that readily detect depression within less than 2min.
For example, the Koenig depression scale consists of 11
yes–no items that cover most of the major symptoms of
depression and has been validated against depression
diagnoses in medical patients (see Appendix).22 The deci-
sion on whether to screen, however, is a complex one that
involves many considerations.23

Depressive illness complicates the medical manage-
ment of older patients. An increase in all-cause mortality
has been reported in community-dwelling, acutely hos-
pitalized, and chronically institutionalized older adults
with depression.21,24 Mortality has been attributed to
decreased social support, poor nutrition from loss of
appetite, possible adverse effects of depression on the
immune system, increased carelessness, and loss of moti-
vation for self-care. Increased cardiovascular mortality,
in particular, has been associated with depression.25,26

Etiology

As already indicated, the causes for depression in later
life are multiple. Figure 79.1 displays the genetic, biologic,

Figure 79.1. Etiologic model of depression in later life.



and psychosocial factors that play a role. Genetic factors
and brain changes resulting from aging and disease pre-
dispose the older adult to depression; stressful life events
and health problems can then precipitate a mood 
disorder if the elder’s cognitive appraisal of events is 
negative and their coping resources inadequate.

Genetic and Biologic Factors

Family studies and molecular genetics suggest that both
major depression and bipolar disorders are at least partly
inheritable, although the contribution by genetic factors
in late-life depression is less than for the early-onset
variety. The risk of depression for immediate relatives of
index cases with onset after the age of 50 years is only
one-half to one-third that of relatives of patients with
early-onset disorder (age, <50).27 The activity and metab-
olism of neurotransmitters with aging may also affect
late-life depression.28

Recent interest among clinical investigators has been
directed to depression in older adults that is associated
with subcortical hyperintensities on magnetic resonance
imaging, a syndrome referred to as vascular depression.
This depressive syndrome is more common in men, is
associated with hypertension, and may have phenome-
nologic characteristics different from late-life depression
not associated with vascular changes.29 Vascular depres-
sion may not be as responsive to long-term intervention
as nonvascular depression.

Demographic and Psychosocial Factors

Mood disorders are nearly twice as common among
women than men,6 although this pattern may reverse in
later life.30 Depression is more common in elders with
lower incomes and less education,5,31,32 those who live in
rural settings,32 and those who are divorced or sepa-
rated.5,31 Persons with a prior history of psychiatric illness
are especially vulnerable when facing the major adjust-
ments required in later life, particularly with health prob-
lems.10 Although many depressions in the elderly are
“late onset” (first episode after age 60), a significant
minority represent recurrences of mood disorder first
diagnosed in young adulthood or middle age.33

High social support has been reported to buffer against
depression in later life;5,30 only certain types of support,
however, afford such protection. Goldberg and col-
leagues found that size of the support network was of less
importance than its homogeneity (similar age, similar
interests), number of confidants, having a husband as a
confidant, and level of intimacy.31 Such support, particu-
larly if perceived by the elder as helpful (high subjective
support), may both prevent and facilitate recovery from
depression; on the other hand, being married or having a
large social network may prolong depression if they exert

a “smothering” effect.34 A brief social support scale
designed specifically for use in chronically ill older adults
has now been developed.35 This scale is included in the
Appendix.

Negative life events also commonly precipitate depres-
sion in later life.5 Loss of a spouse is especially difficult
for the older person whose marriage has been lifelong
and satisfying. Approximately 15% of bereaved adults
develop a depressive disorder that requires some form 
of outside intervention.36

Religion, particularly when used regularly to cope with
stressful life events, has been associated with greater well-
being,37 lower rates of depression,38 and faster recovery
from depression.39,40 Many older persons attend church,
pray, and read the Bible or other religious scriptures;
these behaviors and cognitions are frequently used to
cope with the losses associated with aging.41,42 Studies in
both community-dwelling and hospitalized elders have
now demonstrated an inverse relationship between reli-
giosity and depressive symptoms.37,42–46 Active involve-
ment in the religious community and strong religious
beliefs appear to reinforce each other and together
enhance well-being.47

Physical Illness

Physical health has a major impact on the emotional
states of older adults. Medical illness often leads to dis-
ability, chronic pain, and changes in the brain that both
cause distress and limit cognitive flexibility and coping
options. Most epidemiologic studies find physical health
to be the strongest predictor of well-being and emotional
health, regardless of age, sex, or race.10,31,32 Depressive dis-
orders in physically ill older adults are usually psycho-
logic reactions to progressive disability, chronic pain, side
effects from drugs, financial insecurity, or feelings of guilt
over being a burden. Less often, depressive disorder
results from vascular changes in the brain (vascular
depression).48

Cognitive Appraisal and Coping

Lazarus49 emphasized that it is not the particular stress
itself (e.g., physical illness, loss of a spouse) that is impor-
tant in determining the impact of the stressor. Rather, it is
the individual’s cognitive appraisal of the meaning of the
event or situation. What is stressful for one older person
may not be stressful for another. The cognitive appraisal
of the stressor, as well as the perception of adaptive tasks
and the selection of coping behaviors, depend heavily on
the person’s background, health factors, other concurrent
stressors, and underlying attitudes toward self, others,
current circumstances, and future.

If one feels that one must always be productive to have
self-worth, and if illness impairs ability to function and
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forces dependency, then illness will impose much greater
stress than if the person placed less value on productiv-
ity and independence. Studies have shown that medical
illness can interact with dysfunctional attitudes to pre-
cipitate and maintain depression.50–52 For example, cogni-
tive distortions have been associated with several aspects
of disability in patients with chronic low back pain or
headache; cognitive variables (in particular, unjustified
generalization based on a single incident) account for
more disability than would be predicted by severity of
pain or number of pain treatments.53,54 Dysfunctional 
attitudes, then, may underlie depression in older adults
who employ maladaptive rules for interpreting the per-
sonal significance of illness-related events.

Clinical and Diagnostic Considerations

The type, number, severity, time course, and combination
of symptoms determines whether a depressive disorder 
is present. Most older persons experience episodes of
depressed mood, loss of interest, fatigue, or discourage-
ment that last from hours to days or weeks; yet, these
episodes are not severe enough to warrant a diagnosis of
major depression or even one of the other affective dis-
orders. These episodes require no more treatment than
an encouraging and supportive word from a friend or a
good night’s rest. Other persons, however, may find them-
selves locked into a depressive syndrome that will require
outside intervention. In a longitudinal study of normal
aging, Gianturco and Busse55 found that 70% of com-
munity-dwelling older men experienced some degree of
depression at some time during their 17-year study. Dif-
ferentiating clinically significant depressive disorders
from minor mood fluctuations, or from other psychiatric
or medical conditions that mimic depression, is not easy.

Major Depressive Disorder

Major depression is defined in the Diagnostic and 
Statistical Manual of Mental Disorders (DSM-IV) as a
depressed mood or a marked loss of interest that is expe-
rienced most of the day nearly every day during a 2-week
period or longer. In addition, at least four of the follow-
ing eight symptoms must be present: (1) weight loss (>5%
of body weight in a month) or loss of appetite, (2) in-
somnia or hypersomnia, (3) psychomotor agitation or
retardation, (4) fatigue or loss of energy, (5) feelings of
worthlessness or guilt, (6) diminished concentration, (7)
thoughts of suicide, or (8) loss of interest (including
decreased sexual interest). According to DSM-IV, these
symptoms must cause clinically significant distress or
impairment in social, occupational, or other important
areas of functioning.

The symptoms of major depression can be divided 
into two groups: vegetative (or somatic) and cognitive 

(or psychologic). Vegetative symptoms include insomnia,
anorexia or weight loss, fatigue, concentration difficulties,
and psychomotor agitation or retardation. Cognitive
symptoms include depressed mood, irritability, hopeless-
ness, guilt, feeling worthless or as a burden, loss of inter-
est, social withdrawal, and suicidal thoughts. Cognitive
symptoms can help identify depression in medically ill
older patients whose somatic symptoms confuse the diag-
nostic picture. Somatic symptoms, however, cannot be
ignored and may be important for recognizing severe
forms of depression. One study found that loss of 
interest, insomnia, suicidal thoughts, and hypochondriasis
best differentiated depressed from nondepressed medi-
cally ill older patients; fatigue, weight loss, genital symp-
toms, and somatic anxiety, on the other hand, were only
weakly or not related to depression.56

Melancholic and Psychotic Depressions

Melancholic depression is a form of major depression
that is associated with weight loss, insomnia, psychomo-
tor retardation, profound loss of interest or pleasure
(anhedonia), and a mood that does not fluctuate with
external circumstances. Psychotic depression is a major
depression that is associated with delusional thinking
(bizarre ideas that the person cannot be talked out of),
marked paranoia or suspiciousness, and, more rarely,
auditory hallucinations. Older persons with depression
are more likely to experience delusions than younger
persons with depression.33 Delusions often involve per-
secution, having an incurable illness, or focus on somatic
complaints involving the abdomen. These individuals
respond particularly well to electroconvulsive therapy
(ECT) as opposed to antidepressants.

Dysthymia

A dysthymia is a chronic depression lasting 2 years or
longer that does not fulfill the criteria for major depression.
A “double depression” occurs when major depression is
superimposed upon chronic dysthymia. Verwoerdt sug-
gested that dysthymic disorder (depressive neurosis) is less
frequent in the later part of the life cycle.57 Community
data, however, indicate that dysthymic disorder in the
elderly is less frequent, but that the difference in rates
between younger and older persons is not so great as for
major depression.6 Although chronic depressions are diffi-
cult to treat when they are related to character pathology,
studies have shown a good response to adequate doses 
of tricyclics; psychotherapy may be very helpful to these
individuals who may have difficulty relating to others.

Minor Depression

Minor (or subthreshold) depression has received much
attention in the literature in recent years. The diagnosis
is often one of exclusion, but the condition is defined as



a less severe depressive episode than major depression
and not as chronic as dysthymia. Criteria for the diagno-
sis appear in the Appendix (of DSM-IV). The diagnosis
involves 2 weeks or more of depressed mood or loss of
interest, together with between one and four of the tra-
ditional eight symptoms of depression (sleep disturbance,
loss of sexual interest, guilt, loss of energy, difficulty 
concentrating, appetite disturbance, psychomotor agita-
tion or retardation, suicidal thoughts). Beekman and 
colleagues58 have estimated the frequency of minor de-
pression in the elderly to be between 8% and 13% in
community samples. The clinical significance of minor
depression has not been established, nor has the effec-
tiveness of treatment. The syndrome may actually, in
most cases, be a prodrome or a residual of major depres-
sion (or a less severe manifestation of the same basic 
psychopathology as major depression). Treatment studies
are difficult to perform because the “distance to recov-
ery” in terms of symptom reduction is lower than for
major depression. Nevertheless, some large clinical trials
have suggested that antidepressant medications may be
effective when compared to placebo.

Depression Not Otherwise Specified (NOS)

This depression subtype is often intermittent and unex-
plained by psychosocial or biologic factors; it is a milder
form of mood disorder that does not fulfill either the
severity or length criteria for major depression. Two sub-
categories for depression NOS may be seen by clinicians
working with depressed elders. First, the syndrome may
fulfill the criteria for dysthymic disorder; however, there
are intermittent periods of normal mood lasting more
than a few months. Second, some elders may experience
a brief episode of depression that does not meet the 
criteria for major affective disorder and is apparently 
not reactive to psychosocial stress (so that it cannot be
classified as an adjustment disorder). Although not an
official diagnostic category, the term “minor depression”
is included in the Appendix to DSM-IV. Patients with
depression NOS may or may not fulfill DSM-IV criteria
for minor depression.

Bereavement

Bereavement, a universal human experience, cannot be
classified as a psychiatric disorder. Normal symptoms of
grief include sensations of somatic distress such as tight-
ness in the throat, shortness of breath, sighing respira-
tions, lassitude, and loss of appetite. The bereaved may be
preoccupied with the image of the deceased. Pathologic
grief may occur if the usual symptoms are either delayed,
persist beyond the expected period of time, or become
unusually severe. Delayed grief can be distinguished
from normal grieving by symptoms of overactivity
without a sense of loss, frequently accompanied by psy-

chosomatic complaints. When grief is unusually severe it
may be associated with marked feelings of worthlessness,
hopelessness, or suicidal ideation. Patients who fulfill the
symptom criteria for major depression 2 months after
bereavement, however, should be treated just like any
other patient with major depression.

Adjustment Disorder with Depressed Mood

The DSM-IV category of adjustment disorder with
depressed mood is reserved for those individuals who
exhibit a maladaptive reaction to an identifiable stressor;
here, the relationship of the syndrome to the stressful
event is clear. Stressors for older adults may include life
events such as retirement, marital problems, difficulty
with children, loss of a social role, and an ill-advised
change of residence. Depressive symptomatology often
develops secondary to physical illness. When an episode
of depression accompanies a physical illness and exceeds
the level of symptoms expected, then the diagnosis of
adjustment disorder is indicated.

Mood Disorder Caused by a General 
Medical Condition

The essential feature of mood disorder due to a general
medical condition (formerly known as organic mood
syndrome) is a disturbance in mood that results from
direct physiologic effects of a general medical condition.
General medical conditions likely to have such physio-
logic effects include hypothyroidism, hypercalcemia, B12

deficiency, and illnesses that directly affect the brain
(tumor, some kinds of stroke) (Table 79.1).

Substance-Induced Mood Disorder

Prescription medications such as antihypertensives,
antianxiety (benzodiazepines) drugs, chemotherapeutic
agents, and other drugs with CNS effects may precipitate
a mood disorder (see Table 79.1). Chronic alcohol,
cocaine, or other illicit drug use, or withdrawal from these
substances, often evoke a depressive-like syndrome and
such use must be part of screening.

Differential Diagnosis

Psychiatric conditions with depressive symptoms may be
confused with depression; these include hypochondriasis,
alcoholism, the organic mental disorders, delusional 
disorders, and schizophrenia. Hypochondriasis is both 
a symptom of depression and a separate disorder itself.
The essential features are an unrealistic interpretation 
of physical sensations as abnormal and a preoccupation
with the imagined physical illness underlying these sensa-
tions. Between 60% and 70% of depressed persons in 
one study were found to have hypochondriacal symp-

79. Depression, Anxiety, and Other Mood Disorders 1167



1168 H.G. Koenig and D.G. Blazer, II

toms.59 When hypochondriacal complaints appear in later
life for the first time, there is a high likelihood that either
depression or an undetected physical illness is present.

Hypochondriasis as a disorder is usually distinguish-
able from depression by (1) the length of the episode
(hypochondriasis persisting for years), (2) the degree of
suffering by the patient (more among depressed patients),
(3) and the waxing and waning course of symptoms in
depression, which by nature is cyclic. Differentiating the
older adult with hypochondriasis or generalized anxiety
disorder from the one who is depressed has therapeutic
implications; hypochondriacs often do not tolerate anti-
depressants because of real or imagined side effects.

Alcoholism, although less frequent in older than in
younger persons, still occurs in about 5% to 8% of
persons over age 60. A heavy alcohol intake may cause

both physical and psychologic symptoms that mimic
depression. Conversely, many alcoholics drink to relieve
the pain of depression that recurs when they become
sober; in this case, depressive disorder has been “masked”
by the alcohol problem. The same principles apply to
elders who abuse prescription drugs.

The sudden appearance of a psychosis in later life, with
paranoid or delusional thinking, may herald the onset of
a major depression. Differentiating depression from late-
life schizophrenia or delusional disorder may be difficult,
but the latter are not usually associated with profound
depression. Late-life schizophrenia seldom begins sud-
denly; instead, it is characterized by gradual withdrawal,
bizarre complaints, and paranoia.

Finally, it may be difficult to distinguish an agitated
depression from panic disorder with secondary depres-

Table 79.1. Physical illnesses and medications associated with depression.

Physical illnesses Medications

End-stage renal disease (especially with uremia)

Cardiovascular disease
Postmyocardial infarction
Postcoronary artery bypass surgery
Cardiomyopathy (congestive or other)

Endocrine disorders
Thyroid (hyper- and hypothyroidism, thyroiditis)
Parathyroid (hyper- and hypoparathyroidism)
Adrenal (Cushing’s and Addison’s diseases)
Disorders of insulin secretion
Hypopituitarism

Metabolic or nutritional disorders
Hypokalemia or hyperkalemia
Hyponatremia or hypernatremia
Hypocalcemia or hypercalcemia
Hypomagnesemia
Metabolic acidosis or alkalosis
Hypoxemia
Vitamin deficiencies (B vitamins, folate)

Neurologic diseases
Parkinson’s disease
Stroke
Alzheimer’s disease
Subdural hematoma
Amyotrophic lateral sclerosis
Temporal lobe epilepsy
Multiple sclerosis
Normal-pressure hydrocephalus

Cancer
Brain tumors (primary or secondary)
Pancreatic cancer
Lung cancer (oat cell)
Bone metastases with hypercalcemia

Miscellaneous
Hepatic failure with encephalopathy
Anemia
Infections (particularly viral)
Chronic pain

CNS drugs
Benzodiazepines

Alcohol
Levodopa
Amantadine
Major tranquilizers
Stimulants (rebound)

Antihypertensives
Beta-blockers
Clonidine
Reserpine

Methyldopa
Prazosin
Guanethidine

Chemotherapeutic drugs
Vincristine
l-asparaginase
Interferon
Tamoxifen

Steroids
Prednisone
Estrogen preparations

Anticonvulsants
Procarbazine
Diphenylhydantoin

Others
Cimetidine
Digitalis
Nonsteroidal anti-inflammatory drugs 



sion. These conditions can often be differentiated by
determining which symptoms arose first; patients with 
a primary panic disorder will report a history of anxiety
symptoms that precede the onset of depression, whereas
those with primary depression report that their depres-
sion came before the onset of panic. The comorbidity
between depression and anxiety disorders is discussed
further next.

Manic Episodes and Bipolar Disorder

A manic episode is defined as a distinct period of abnor-
mally elevated or expansive mood associated with at least
three of the following symptoms: grandiosity, decreased
sleep, pressured speech, flight of ideas, distractibility, in-
creased activity, and excessive involvement in pleasur-
able activities (DSM-IV). A single episode of mania,
either by itself or associated with prior episodes of
depression, allows for the diagnosis of bipolar disorder
(bipolar, type I). Less severe mood swings that have
lasted for 2 years or more are termed cyclothymia, and
other states not meeting any of the criteria for a specific
bipolar disorder are labeled bipolar disorder not other-
wise specified. Bipolar type II is a patient with a history
of one or more major depressive episodes and periods 
of hypomania (but not full-blown mania).

Bipolar disorder is not as common in persons over age
65 as it is in younger persons. The presentation of bipolar
disorder in later life may be atypical with a mixture of
manic and dysphoric symptoms.60 Euphoria may be less
common and is replaced by irritability or cognitive
impairment. The term manic delirium has been used to
describe a state of altered consciousness that may be dif-
ficult to distinguish from organic brain syndrome, demen-
tia, and even schizophrenia.61 Older manics may have
different symptomatology from younger patients, includ-
ing less intense levels of overactivity, less intense sexual
drive, and less disturbed thought processes.62 Longer 
hospitalization, greater residual psychopathology, and a
diminished response to pharmacotherapy have also been
associated with older age. Increased cerebral vulnerabil-
ity from stroke, head trauma, or other neurologic dis-
orders is an important etiologic factor in late-onset
mania.63–65

Diagnostic Evaluation

There is a greater likelihood that mood disorders in later
life will be accompanied by physical illness.66 Diagnostic
evaluation, then, should be thorough and comprehensive.
A patient’s history should focus on the length of the
current episode, any history of previous episodes, a
history of drug or alcohol abuse, therapies tried in the
past, and an assessment of the patient’s suffering, par-
ticularly with respect to suicidal thoughts. If possible, con-

firmation of the patient’s responses should be obtained
from a relative or caretaker. In the physical examination,
attention should be directed toward such neurologic find-
ings as lateralization, tremor, muscle tone, and slowed
reflexes.

Laboratory Workup

Thyroid function studies (T4, TSH), complete blood cell
count, serum electrolytes, vitamin B12 level, and drug
levels are often helpful in identifying reversible organic
causes of depression. Vitamin B12 deficiency may present
with depressive symptoms, as well as dementia, in the face
of a normal serum B12 level or hemogram; methylmalonic
acid and homocystine levels should be checked in
depressed patients with low normal serum B12 levels.
A head CT scan or MRI scan can rule out brain tumors,
although when the history is not suggestive and the 
neurologic exam is normal, the yield from these tests is
very low. Imaging may also identify a vascular depres-
sion. Nevertheless, a routine CT or MRI is not indicated
in the laboratory workup of late-life depression. An elec-
trocardiogram, as well as renal and liver function tests,
can be helpful if psychopharmacologic treatment is 
contemplated.

Management of Depression

Once a diagnosis has been made and the patient’s safety
ensured, management includes one or more of the fol-
lowing specific treatments: psychotherapy, pharmaco-
therapy, or electroconvulsive therapy (ECT). Regardless
of which modality is chosen, all depressed elders require
psychologic support, which involves listening, empathy,
and demonstration of concern, in other words, good clin-
ical care. Many patients with minor depressions or adjust-
ment disorders may improve with this intervention alone.
Primary care physicians, nurses, or social workers may
provide such support. The clergy may also be a helpful
resource, given the important role that religion plays in
the lives of many older adults.67

Psychotherapy

Psychotherapy avoids the side effects associated with
psychoactive drugs.68 A wide variety of psychotherapies
are available to the clinician for use in elderly depressed
patients; only a few, however, have proven efficacy in late-
life depression. Insight-oriented and psychoanalytic 
psychotherapy has not been studied systematically with
depressed elders. Thus, we focus primarily on cognitive-
behavioral and time-limited therapies.

Cognitive therapy (CT) is designed to train patients to
identify and correct the negative thinking in depression
that contributes to its maintenance.69 Depressed patients
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overgeneralize, catastrophize, and think in terms of
extremes. It is easy for this negative thinking to convince
the patient that he or she is inadequate and ineffective,
dissipating hope. Cognitive restructuring helps to break
the vicious cycle of depressive thinking. Recall from
Figure 79.1 the central role that cognitive appraisal plays
in the causal path that leads to depression. Cognitive
interventions may enable the older person to view their
disabilities and other life stressors in a more positive
light, as well as disrupt negative ruminations.

Behavioral therapy (BT), on the other hand, involves
positive reinforcement of behaviors that alleviate depres-
sion (pleasurable activities) and the negative reinforce-
ment of behaviors that lead to depression (withdrawal,
etc.).70 In BT, the patient is encouraged to keep weekly
activity schedules, and mastery and pleasure logs, and 
to complete other homework assignments. A variant of 
cognitive-behavioral therapy is interpersonal therapy
(IPT).71 IPT is similar in approach to CT, but the focus of
therapy is on the interpersonal interactions of the patient.
IPT has been employed in many clinical trials among
younger and older subjects, usually in conjunction with
medication. Brief dynamic therapy (BDT) stresses the
importance of the patient–therapist relationship, empha-
sizing the realistic collaborative aspects of the therapeu-
tic alliance rather than focusing on the transference as in
classical dynamic therapy.72

Thompson and colleagues compared the efficacy of 
CT, BT, and BDT in a study of 91 elders with major de-
pression.73 After 6 weeks of treatment, 52% of patients
were in full remission and 18% showed significant im-
provement. CT, BT, and BDT were equally effective 
and significantly superior to the control group. Group
psychotherapy, using an educational problem-solving
approach, may be a particularly effective, inexpensive,
and acceptable form of treatment for older adults,
especially those who are socially isolated.74,75 For elders
suffering from unresolved grief reactions following
bereavement, mutual self-help groups led by nonclini-
cians have been shown to be equally effective as partici-
pation in formal psychotherapy groups.76

Pharmacotherapy

Because of the excellent response of many depressed
older adults to drug therapy, antidepressants should
always be considered when depressive symptoms
threaten the elder’s ability to function. The five major
classes of medications used to treat mood disorders are
(1) selective serotonin reuptake inhibitors (SSRI), (2)
other novel antidepressants (venlafaxine, mirtazapine,
bupropion, nefazodone), (3) tricyclic antidepressants,
(4) monoamine oxidase (MAO) inhibitors, and (5) mood 
stabilizers (lithium carbonate, carbamazepine, valproic
acid). SSRIs and newer non-SSRI antidepressants have

taken over as the drugs of choice for depression in late
life. These have largely displaced the second-generation
tricyclic antidepressants (nortriptyline or desipramine),
although the latter continue to have a place in the treat-
ment of late-life depression, particularly severe depres-
sion with melancholic symptoms (Table 79.2).

SSRIs such as fluoxetine, sertraline, paroxetine, or
citalopram are now the drugs of first choice for geriatric
depression. Initial doses must be small (10mg/day or 
10mg every other day for fluoxetine; 12.5 or 25mg/day
for sertraline; 5–10mg/day for paroxetine) to reduce the 
likelihood of unpleasant side effects. The newer anti-
depressants, although generally devoid of the orthostasis,
anticholinergic, and cardiac side effects of tricyclic anti-
depressants, have their own unpleasant effects that affect
their use in older patients; these include weight loss,
excessive stimulation and agitation, insomnia, gastroin-
testinal side effects, tremor, and disequilibrium. Because
of its long half-life (10–14 days in frail elders), fluoxetine
should be used cautiously in older patients, although 
it may also enable patients to take the drug only three or
four times per week, thereby reducing cost. Sertraline,
paroxetine, and citalopram with shorter half-lives are
more quickly cleared from the body but can create 
problems when the medication is abruptly discontinued
(due to a withdrawal syndrome). Among the oldest-old,
inappropriate secretion of antidiuretic hormone (ADH)
may occur with the use of these drugs. SSRIs can inter-
fere with the P-450 enzyme system in the liver, and there-
fore decrease the metabolism of certain drugs such as
warfarin. Such potential interactions are present with
every SSRI, even the newer ones, although they are 
purported to be less of a problem with sertraline and
citalopram.

Patients who do not respond to traditional SSRIs,
or who after being on these drugs for some time lose 
their responsiveness, may be tried on venlafaxine, which
inhibits the reuptake of both serotonin and norepineph-
rine. Patients may be started on doses of 25mg twice
daily, and increased gradually up to 150mg twice daily if
necessary. Blood pressure should be monitored because
this drug has been associated with worsening of hyper-
tension. Mirtazapine is another novel antidepressant with
relatively few side effects that may be tried either initially
or after the patient has failed a trial with SSRIs.
Mirtazapine has the benefit of being sedating, particularly
at low doses. Patients should be started on 15mg at bed-
time, and then after a week or two increased to 30mg, the
dose at which most older adults respond. A few patients,
however, may require as much as 45mg/day given at
bedtime. As with venlafaxine, blood pressure should be
monitored; also, be aware that agranulocytosis occurs in
about 0.1% of patients of all ages.

Until recently, nortriptyline, desipramine, and doxepin
were popular drugs for treating older adults with



endogenous depressions. If used today, lower doses than
those for younger adults are preferred, because high
blood levels may occur even at reduced dosages.77

Doses of 10 to 50 mg of nortriptyline or 25 to 75 mg of
desipramine at bedtime are often adequate to relieve
symptoms, although blood levels should be followed to
ensure a therapeutic dose.

For patients with an agitated depression who need
sedation, trazodone at doses from 50 to 300 mg/day or
nefazodone at doses of 100 to 300 mg/day may be tried.
Because they are virtually devoid of anticholinergic side
effects, trazodone and nefazodone are attractive drugs for
use in elderly patients. Nevertheless, their antidepressant
potency is questionable at doses that elders can usually
tolerate, and side effects such as excessive drowsiness,
orthostasis, and priapism are reasons for caution
(although less so for nefazodone than for trazodone).

Bupropion is another antidepressant that may have
special advantages in certain patients. Elders who have
psychomotor retarding (slowed down in physical move-
ments and mental activity), or are unmotivated, fatigued,
frail, and at high risk for falling, may find bupropion
helpful. Doses beginning at 75 mg/day and increasing to
225 or 300 mg/day are recommended; any single dose
should not exceed 150 mg, usually requiring bid (twice a
day) or tid (three times a day) dosing. Toxicity at the
higher doses may be manifested by tremor, unpleasant

gastrointestinal side effects, or visual hallucinations.
Stopping or reducing the dose readily reverses these 
symptoms. Bupropion has also been associated with an
increased risk of seizures, especially in patients with
anorexia nervosa or bulimia; thus, a history of seizures
should be ruled out before starting this drug.

Combinations of an SSRI and a tricyclic antidepres-
sant, bupropion, or trazadone may help in resistant
depressions. For instance, 10 to 20 mg of fluoxetine, 25 to
50 mg of sertraline, or 10 to 20 mg of paroxetine may be
used with 10 to 50 mg of nortriptyline or 25 to 50 mg of
trazodone at night to achieve the desired antidepressant
effect and minimize side effects such as insomnia. Note
that all SSRIs interfere with the hepatic metabolism of
tricyclics and will increase their blood levels; thus, if an
SSRI is added to a regimen that includes a tricyclic anti-
depressant, the dose of the latter should be reduced by
one-half or greater and blood levels carefully monitored.
Much attention has been directed toward the cytochrome
P-450 group of enzymes and the potential for toxic
drug–drug interactions secondary to the effects of the
SSRIs upon these enzymes. In general, commonly used
medications when used in moderation do not result in
side effects. Nevertheless, the clinician should review 
the specific medications prescribed to the patient, per-
haps with a computer-assisted program, to avoid these
drug–drug interactions.
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Table 79.2. Recommended doses, reported side effects, and therapeutic blood levels of antidepressants in older persons.

Dose/day (initial Therapeutic Relative Relative Postural
Drug maintenance), mg serum level, ng/dL sedation anticholinergic hypotension

Heterocyclics
Doxepin 25–100 >100 ++++ ++++ ++++
Nortriptyline 10–75 50–150 +++ +++ +++
Desipramine 25–125 >125 ++ ++ +++
Trazodone 50–300 NA ++++ + +++
Nefazodone 100–600 NA +++ + +

SSRIs
Fluoxetine 5–20 NA + + +
Sertraline 25–100 NA + + +
Paroxetine 10–20 NA + ++ +
Citalopram 20–40 NA + + +

Others
Venlafaxine (S/NRI) 25–75 NA + + +
Mirtazapine 15–45 NA +++ + +
Bupropion 75–300 NA + + +

MAO inhibitors
Phenelzine 15–45 >80% inhibition of MAO + ++ +++

Mood stabilizers
Lithium carbonate 150–600 0.4–0.7mmol/L ++ 0 0
Valproic acid 250–1250 50–100ng/mL ++ 0 0

Stimulants
Methylphenidate 5–30 NA 0 0 ?

NA, not applicable; four plus signs, strong; three plus signs, moderate; two plus signs, weak; one plus sign, negligible; zero, none; MAO, monoamine
oxidase; SSRI, selective serotonin reuptake inhibitor; S/NRI, serotonin/norepinephrine reuptake inhibitor.
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St. John’s wort is a natural herb that has been used for
the treatment of depression, particularly in Europe. The
preparations that can be bought over the counter in
health food stores in the United States are of uncertain
composition and purity. These preparations should not be
used for a patient with a clinical diagnosis of depres-
sion, because there are known effective treatments that
have been tested (antidepressants already described),
approved by the FDA, and have careful guidelines and
requirements for their preparation. St. John’s wort is 
currently being evaluated in a multisite study funded by
the NIH’s Office of Alternative Medicine.

Before starting therapy with an antidepressant, the
older patient should undergo a thorough history and
physical examination to identify contraindications. When
using tricyclics, special effort should be employed to 
elicit a history of closed-angle glaucoma, difficulty with
urination, severe dizziness with standing, seizure disor-
der, severe hypertension, recent myocardial infarction, or
unstable angina. The physical examination should include
measurement of orthostatic blood pressure changes, as
well as examination of the liver and prostate for enlarge-
ment. Baseline liver and kidney function test results
should also be obtained because most antidepressants are
metabolized in the liver and excreted in the urine.

An electrocardiogram should be obtained before start-
ing therapy with antidepressants, especially tricyclics or
tetracyclics; even patients on SSRIs may be at increased
risk for developing cardiac complications, particularly in
the presence of atrial arrhythmias. If a left bundle branch
block, bifascicular block, second-degree heart block, or
prolongation of the QT interval (>480 ms) are present,
antidepressants should not be started until a cardiac con-
sultation has been obtained or the patient is under careful
observation in the hospital. Patients with atrial fibrilla-
tion may experience an acceleration in heart rate due 
to anticholinergic side effects that enhance conduction
through the atrioventricular (AV) node. Simple first-
degree AV block or bundle branch block does not
increase the risk of cardiac complications. A follow-up
electrocardiogram, after the start of treatment, is essen-
tial in all patients with heart disease. The dose should 
be decreased or the drug should be stopped if there is 
a marked prolongation of the PR, QT, or QRS dura-
tions or if AV block worsens or ventricular arrhythmias
increase. Use of tricyclic antidepressants concurrently
with quinidine, procainamide hydrochloride (Pronestyl),
or other type I antiarrhythmics may produce additive
cardiac effects.

To ensure compliance, patients should be informed of
possible side effects, such as dizziness with sudden stand-
ing, difficulty with urination, dry mouth, and constipa-
tion for tricyclic antidepressants, and side effects such as
nausea, headache, weight loss, agitation, insomnia, and
loss of sexual interest for SSRIs. These effects are often

experienced soon after starting the drug therapy, but
often gradually improve after a couple weeks of therapy.
patients should also be warned that antidepressant effects
may not occur before 6 to 8 weeks of treatment. When
there is concern over the patient’s suicidal potential, no
more than 1 g of a tricyclic antidepressant should be dis-
pensed at any one time; fatal overdose with the SSRIs,
bupropion, velafaxine, mirtazapine, and nefazodone is
much more difficult. Once a response is achieved, anti-
depressants should be continued for 6 to 9 months and
then gradually tapered. Given the high rate of relapse in
older adults, some experts are now recommending long-
term maintenance therapy at the same dose that achieved
a therapeutic response, especially if the elder has experi-
enced a recurrence of a successfully treated episode. Life-
long treatment may be indicated for those with a history
of one or more relapses.78 Monoamine oxidase inhibitors
are an alternative to the heterocyclic antidepressants and
SSRIs, although they are not easy to use in the treatment
of depression in older patients.

Lithium carbonate may be useful in preventing the
recurrence of unipolar depression, although its efficacy in
this regard is not as established as for bipolar disorder.
Although lithium alone is a poor antidepressant, it 
may be used to augment the antidepressant effects of tri-
cyclics. Lithium may sensitize postsynaptic adrenergic
receptors, thereby enhancing the effects of tricyclic anti-
depressants. Anticonvulsants such as carbamazepine or
valproic acid are especially useful in treating older
patients who rapidly cycle between depressed and manic
or agitated moods. In general, the use of lithium or anti-
convulsants by nonpsychiatric physicians in the treatment
of depression or management of bipolar disorder in older
patients is not recommended.

In general, benzodiazepines should not be used to 
treat geriatric depression as these can induce excessive
sedation and may even worsen the depressive state.79,80

The possible exception is alprazolam, which has been
reported to have antidepressant, as well as antianxiety,
effects. At doses of 2 to 4 mg/day, the antidepressant
effects of this drug have been reported to equal those of
imipramine. Nevertheless, elders may easily become
dependent on alprazolam, and it is difficult to get them
off the drug once started.

Low doses of stimulants such as methylphenidate
(5–15 mg two or three times/day) may enhance the ap-
petite and mood of an apathetic older adult. At such
doses, side effects are rare (especially if the last dose is
given before 2 p.m.), and abuse or addiction is seldom
encountered; nevertheless, blood pressure should be
monitored and these drugs avoided in patients with
unstable angina. Furthermore, tolerance may occur,
requiring an escalation of dose to achieve the desired
effect. Stimulants have been used to treat depression in
medically ill older patients,10 although it remains unclear



whether they actually treat the mood disorder or simply
activate retarded patients.

Major depression in patients with dementia should be
treated with antidepressant medication. Start with an
SSRI, bupropion, or mirtazapine (if sleep is a problem).
Avoid tricylics if possible. The starting dose of tricylics, if
used, should be low (e.g., 10 mg nortriptyline, increasing
slowly to a maximum of 50 mg/day). Anticholinergic
effects can worsen dementia and may precipitate an acute
delirium.

The treatment of acute mania is best accomplished
with lithium carbonate; supplementation with benzodi-
azepines or phenothiazines may be necessary. The anti-
convulsant valproic acid is increasingly being utilized as
a first-line agent to control both manic episodes and 
agitation/aggression in elderly patients. In rare circum-
stances, a manic episode will respond only to ECT.

Recent studies have demonstrated the effectiveness of
combined use of tricyclic antidepressants (specifically
nortryptiline) and IPT in both the treatment of a depres-
sive episode and the prevention of relapse once the
episode remits.81 The combination of medications and
psychotherapy was especially beneficial in decreasing the
likelihood of recurrence once an episode responded to
therapy, even in the most severely depressed sample
members.

Electroconvulsive Therapy

For severe depressions that are persistent and refrac-
tory to psychotherapy and pharmacotherapy, ECT is the 
most effective treatment.82 It is particularly effective in
major depression with either melancholic or psychotic
features. Of the 1400 ECT treatments per year given to
psychiatric inpatients at Duke Hospital, 70% are for
patients age 60 or over. Despite its remarkable effective-
ness and general safety, ECT is still usually performed
only after other methods of treatment have failed. In
cases where the patient becomes suicidal or attempts to
starve to death, ECT is the treatment of choice because
of its rapid effect.

For an adequate therapeutic response, treatments are
usually given three times per week for a total of 8 to 
12 times; this can be done as an inpatient or outpatient.
A marked improvement usually is noted after one of 
the treatments. Following this improvement, two or three
further treatments are usually given. The overall success
rate for ECT in drug nonresponders is about 80%, a rate
similar in both younger and older patients. In the absence
of prophylactic drug therapy, the relapse rate 1 year fol-
lowing ECT exceeds 50%. Maintenance ECT (weekly or
monthly) or concurrent use of antidepressants decreases
the relapse rate to around 20% in the year following ECT.

Confusion following ECT varies from patient to
patient, depending on underlying level of cognitive

impairment. There is less confusion after unilateral than
bilateral electrode placement during ECT and also less
confusion after brief pulse stimulation than after sine
wave stimulation. It is difficult to evaluate the effects 
of ECT on memory, because depression itself affects
memory. Significant cognitive impairment is not a con-
traindication to ECT, because if this impairment is caused
by depression, it may improve as the depression
improves.83 Most memory impairment induced by ECT
disappears by 6 months after treatment.84

Prognosis

The natural history of major depression follows a pattern
of remission and relapse. Until recently, most follow-
up studies indicated that one-third of depressed elders
recovered completely from an index episode, one-third
experienced a partial recovery or relapsed soon after
recovery, and one-third remained continuously ill.11 The
results from follow-up studies, however, depend largely
on the sample. British investigators Baldwin and Jolley,85

however, reported that 60% of depressed elders re-
mained continuously well or had further episodes with
complete recovery during a 3- to 8-year follow-up period.
Factors associated with better outcome are female sex,
current employment, and high level of subjective social
support.3,86 Other positive prognostic factors include an
extraverted personality style, absence of severe sympto-
matology, a family history of depression, a history of
recovery from previous episodes, no substance or alcohol
abuse, no other comorbid major psychiatric illness,
minimal intercurrent life changes, and religious coping
style.38,85,86 On the other hand, poor outcomes have been
associated with delusions, significant cognitive impair-
ment, and physical illness.85,87,88 More recent studies 
indicate that when antidepressant therapy is combined
with psychotherapy or ECT, a remission can be achieved
in about 80% of cases (similar to the response rate in
younger depressed patients).89–92

Little is known concerning the outcome of bipolar dis-
orders in older persons. There is some information to
suggest that early-onset bipolar disorder may “burn out”
with time. Shulman and Post93 found that few of their
sample of elderly persons with bipolar disorder had the
early-onset variety. When mania occurs for the first time
in an elder who previously had unipolar depression, the
illness may have a poorer prognosis than unipolar depres-
sion; the strong association between late-onset mania and
progressive neurologic disorders (such as Alzheimer’s
disease and other dementias) accounts for this.94

Suicide and Its Prevention

Cross-sectional epidemiologic studies have shown that
suicide rates in later life are higher than at younger ages,
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and suicide ranks among the top 10 causes of death in
persons over age 65.95 After nearly 40 years of declining
suicide rates in the elderly, since 1980 these rates have
begun to increase. Risk factors for suicide include sex
(male), race (white), marital status (divorced or sepa-
rated), economic status (low), mental illness, previous
suicide attempts, and health. Although men of all ages
have a higher suicide rate than women, older men have
a higher rate than any other age by sex group;15 in fact,
the higher rate of suicide in the elderly results largely
from the higher risk in older white males. Elderly patients
with mental illness, particularly depression and schizo-
phrenia, are at high risk for suicide. When depression
coexists with other mental disorders, the risk increases
further.

The presence of alcohol abuse or dependence is a
major risk factor for suicide, especially among elderly
white males; this is particularly true for late-onset 
alcoholics, who often drink in response to psychosocial
stressors. Thus, an inquiry about alcohol use is essen-
tial when evaluating safety risk in older patients with
depression.

Poor health status is another major risk factor for
suicide in later life. In 1928, Cavan noted that physical
illness led to suicide when a person’s capacity to en-
dure severe pain was exceeded.96 In a review of 391 
cases of suicide, she found that 23% had physical illness;
in two-thirds of this group, the suicide was directly 
related to the illness. The close relationship between
physical illness and suicide has been repeatedly demon-
strated by other investigators, particularly in men and 
in patients with coexisting depression or organic brain
syndrome. MacKenzie and Popkin provide an excellent
review of the association between medical illness and
suicide.97

Involvement of family in helping to monitor an elderly
suicidal patient at home is vital in preventing suicide.
Inquiry about a “plan” often reveals the means by which
the act might be attempted; the family should be
instructed to remove from the house weapons such as
guns, large knives, and all but necessary medications. If
the family cannot assure the physician that at least one
family member can be with the patient at all times until
the risk of suicide has passed, then hospitalization is the
safest course. If hospitalized, the patient should be placed
in an environment with windows of shatter-proof glass 
or safety screens and should not have access to open
stairwells or laundry chutes. Potentially harmful devices,
such as razors, scissors, knives, forks, ropes, and break-
able glass bottles or glasses, should also be removed from
the patient’s environment. Adequate doses of psycho-
tropic medication should be utilized for the confused 
or psychotic patient. The quickest and safest form of
treatment in the severely depressed and suicidal elder is
ECT.

Anxiety Disorders

Anxiety is a common symptom experienced by elderly
persons, particularly those with physical health prob-
lems.98 Clinicians evaluating an elderly person with a
complaint of anxiety must first decide if the symptom is
due to some underlying medical illness. If not, then the
clinican must determine whether the anxiety is a result of
psychiatric illness or represents a normal response to life
events. The signs and symptoms of anxiety are both cog-
nitive and physical, and include difficulty with concen-
tration, dizziness or faintness, tremulousness, insomnia,
fears of “going crazy” or dying, tachycardia, diaphoresis,
and shortness of breath. Many of these signs and 
symptoms are also seen in a wide range of medical and
other psychiatric disorders from which they must be 
distinguished.

Epidemiology

Anxiety syndromes typically begin in early life and
decrease in frequency after the age of 65. The ECA
surveys found that 6% of persons over age 65 fulfilled cri-
teria for an anxiety disorder within the past month.99

Other studies have reported rates of clinically significant
anxiety as high as 20% in some elderly populations.100

Phobia is the most common psychiatric disorder in
elderly women, who are also more likely than men to be
diagnosed with any of the anxiety disorders.99 Medical ill-
nesses that increase the vulnerability of older persons to
anxiety include Parkinson’s disease, chronic obstructive
pulmonary disease, and early dementia, where rates of
anxiety disorder range from 8% to 38%.101–103 Elderly
persons with anxiety disorder tend to be high utilizers 
of health services, and therefore commonly come into
contact with medical personnel.

Diagnostic Evaluation

Anxiety disorders seldom present for the first time in later
life, although generalized anxiety disorder or panic disor-
der are known to do so.104 The general rule is that late-
onset anxiety is presumed to have a medical cause until
proven otherwise. Table 79.3 presents psychiatric and
medical causes for anxiety in older patients. Evaluation
consists of a comprehensive history,physical examination,
and battery of laboratory tests, including electrolytes,
thyroid studies, and an electrocardiogram. A history of
caffeine intake—tea, colas, or coffee—should be elicited,
as well as over-the-counter drug use. Prescription med-
ications that cause anxiety include sympathomimetics,
corticosteroids, theophylline, calcium channel blockers,
opiates, and amphetamines. Withdrawal from chronic
benzodiazepine use may cause a prolonged withdrawal



syndrome in the elderly associated with anxiety. All
patients should be asked about alcohol use and when the
last drink was taken. When physical and psychiatric 
symptoms of anxiety overlap in patients with medical
problems, a diagnosis of anxiety disorder should be
reserved for those who either had anxiety symp-
toms before the onset of the medical illness or continue to
have symptoms after the physical condition has been
treated.

Diagnostic assessment is often complicated by a heavy
overlap between anxiety disorders and depressive dis-
orders. Although only 2% of older psychiatric inpatients
have an isolated anxiety disorder, nearly 40% with major
depression fulfill criteria for anxiety disorder.105

Clinical Features

The major anxiety disorders noted in DSM-IV include
generalized anxiety disorder, panic disorder with 
and without agoraphobia, posttraumatic stress disorder,
obsessive-compulsive disorder, and phobia (social or
simple). Because of their prevalence in later life and
impact on functioning, we focus here on generalized
anxiety disorder (GAD), panic disorder, and obsessive-
compulsive disorder (OCD). To meet the DSM-IV 
criterion for GAD, the person must have experienced
excessive or unrealistic anxiety nearly every day for 6
months or longer and have had at least 6 of 18 possible
symptoms during that period of time. The 18 symptoms
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Table 79.3. Medical and psychiatric causes of anxiety in the elderly.

Medical disorders Psychiatric disorders

Cardiovascular
Myocardial infarction
Paroxysmal atrial tachycardia
Hypothermia
Mitral valve prolapse
Hyperkalemia

Dietary
Caffeine
Vitamin deficiencies

Drug-related
Anticholinergic toxicity
Akathisia (antipsychotics) 
Antihypertensive side effects
Digitalis toxicity
Theophylline
Thyroid replacement therapies
Antidepressants (SSRIs, bupropion) 

Neurologic
Central nervous system infections
Central nervous system masses
Postconcussion syndrome
Temporal lobe epilepsy
Parkinson’s disease

Endocrinologic
Insulinoma
Hypoglycemia
Hypo- or hyperthyroidism
Hypo- or hypercalcemia
Pheochromocytoma
Cushing’s disease
Carcinoid syndrome

Pulmonary
Chronic obstructive lung disease with

hypoxia
Pneumonia with hypoxia

Miscellaneous
Anemia
Systemic lupus erythematosus
Toxins

Anxiety disorders
Panic disorder
Agoraphobia
Social phobia
Simple phobia
Obsessive-compulsive disorder
Posttraumatic stress disorder
Generalized anxiety disorder

Other psychiatric disorders
Major depression
Dementia
Psychosis
Adjustment disorder to negative life events
Sleep disorder
Somatoform pain disorder
Somatization disorder
Personality disorders

Substance abuse, dependence, withdrawal
Alcohol
Sedative/hypnotics
Prescription drugs
Over-the-counter drugs (decongestants, diet aids)
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are grouped into symptoms of muscle tension, autonomic
hyperactivity, and vigilance or scanning. The 1980–1981
ECA surveys found that the 1-year prevalence of GAD
among 5700 persons aged 65 or over was 2.2%, the
highest of any anxiety disorder except phobias.106

To meet DSM-IV criteria for panic disorder, a person
must experience recurrent episodes of severe anxiety or
fear, accompanied by at least four of the following symp-
toms: shortness of breath, palpitations, sweating, dizziness,
nausea, choking, depersonalization, numbness or tingling,
hot flashes, and chest pain, all usually accompanied by a
fear of dying or going crazy; at least four such episodes
must have occurred within a 4-week period. These intense
periods of anxiety usually occur spontaneously, without
warning, and typically last only about 5 to 10 min. Panic
disorder may or may not be associated with agoraphobia
(the fear of being in public places or situations from which
escape may be difficult). The 1-year prevalence of panic
disorder in persons over age 65 in the ECA studies was
0.04% in men and 0.41% in women.107 Although usually a
chronic illness that develops in early adulthood, late-onset
panic disorder can occur and is characterized by fewer
symptoms and less avoidance.108 Panic disorder in older
adults with heart disease is both prevalent and under-
diagnosed.109 Almost one-third of older persons with chest
pain and no evidence of coronary artery disease are
reported to have late-onset panic disorder.110

OCD is characterized by recurrent obsessive thoughts
or compulsive behaviors that cause a significant disrup-
tion in social or occupational functioning. The person has
little control over the obsessive thoughts, which are re-
current and persistent; he or she is often compelled to
perform repetitive behaviors or rituals (washing hands,
counting, checking locks, etc.) to avoid feeling over-
whelmingly anxious. Epidemiologic studies report a 1-
year prevalence between 0.9% and 1.5% in the geriatric
populations.111,112 Many older persons with this disorder
resist hospitalization for medical problems because it
may disrupt their compulsive activities.

Other psychiatric diagnoses, particularly alcoholism,
can lead to complaints of anxiety in older patients.
Anxiety can be part of an alcohol withdrawal syndrome
that occurs when alcohol use is temporarily halted; alter-
natively, alcohol may be used to self-medicate an under-
lying anxiety disorder. There is also considerable overlap
between the anxiety disorders and dementia, where it
may be difficult to distinguish anxiety from agitation.113

Management

After treating reversible medical problems and arriving
at a specific psychiatric diagnosis, the clinician must
choose from a wide range of psychotherapeutic and drug
treatment options. If the anxiety symptoms are minor 
and associated primarily with stressful life circumstances,

treatment largely involves supportive, problem-focused
counseling to help the patient choose a healthy coping
strategy. If an anxiety disorder is diagnosed, then more
specific therapies are indicated.

Behavioral Therapies

Behavioral therapies are commonly used to treat anxiety
disorders in both younger and older adults (Table 79.4).
Progressive muscle relaxation is commonly used for
patients with GAD, panic disorder, or social phobia.114

This therapy involves the systematic tensing and relaxing
of muscle groups, beginning first with the facial muscles
and gradually moving down to the neck, upper arms,
abdomen, legs, and feet. This technique is often combined
with rhythmic breathing and visualization. Studies have
shown that progressive muscle relaxation is effective in
relieving the anxiety of patients with chronic pulmonary
diseases and with cancer.115,116

Another behavior technique is called graded exposure;
it is used to treat phobias and compulsive behaviors. The
person is repeatedly exposed to the feared stimulus until
the fear of that stimulus is gradually lost. Systematic
desensitization combines progressive muscle relaxation
with breathing and visualization; it prevents the stimulus
from arousing anxiety by associating it with a deeply
relaxed state.117 Other behavioral techniques include
biofeedback, meditation, social skills training, assertive-
ness training, and participant modeling. Studies have now
demonstrated the effectiveness of behavioral therapies
for treating anxiety disorders in older adults.118 Cognitive
therapy is commonly used with behavioral techniques to
achieve better outcomes.

Table 79.4. Management of anxiety disorders in the elderly.

Condition Treatment

Panic disorder (with or without Desipramine, clonazepam,
agoraphobia) alprazolam, phenelzine,

exposure therapy, cognitive-
behavioral therapy

Agoraphobia without panic Cognitive-behavioral therapy,
disorder exposure therapy

Social phobia Cognitive-behavioral therapy,
exposure therapy, beta-blockers,
phenelzine, serotonin-reuptake
inhibitors

Simple phobia Graded exposure and systematic
desensitization

Generalized anxiety disorder Buspirone, clonazepam,
b-blockers, behavioral therapy,
psychotherapy

Obsessive-compulsive disorder Serotonin-reuptake inhibitors,
behavioral therapy,
psychodynamic therapy

Posttraumatic stress disorder Psychotherapy, behavior
therapy, nortriptyline,
clonazepam, phenelzine



Benzodiazepines

The pharmacologic management of anxiety disorders is
most successful when used in combination with cognitive
and behavioral therapies. Antidepressants and benzo-
diazepines are the mainstay of pharmacologic treatment
for anxiety disorders. Between 17% and 50% of all older
adults use benzodiazepines for problems with anxiety or
medical problems.119

All benzodiazepines work equally well in relieving
anxiety; only the side effect profiles of these drugs differ.
Elderly persons often respond to low doses of medica-
tion. Furthermore, elders are at greater risk for the devel-
opment of toxicity because of pharmacokinetic changes
with aging, such as slowed hepatic metabolism and
reduced glomerular filtration rate. Because they bind
tightly with plasma albumin (reduced in some elders) and
distribute preferentially to fatty tissue (increased in
elders), benzodiazepines with a long half-life tend to
accumulate and have toxic side effects. The half-lives of
diazepam and chlordiazepoxide in older adults is nearly
three times that in younger persons.114 For this reason,
short-acting benzodiazepines such as lorazepam and
oxazepam arc the drugs of choice. These drugs are con-
jugated in the liver, eliminated in the urine, and have 
no active metabolites (as do alprazolam and diazepam).
Oxazepam is typically started at a dose of 7.5 mg (1/2 a
15-mg tablet) given three times per day, which can then
be gradually increased up to a maximum of 45 mg/day.
Lorazepam is usually initiated at a dose of 0.25 mg (1/2 a
0.5-mg tablet) three times per day and tapered upward to
a maximum of 3 mg/day.

Alprazolam is a benzodiazepine with an intermediate
half-life of 12 to 15 h in the elderly. At a single dose of
0.5 to 2.0 mg, alprazolam is effective for the immediate
relief of severe anxiety, particularly during a panic attack.
However, it has an active metabolite that can build up in
the elderly and cause toxic reactions.120 As noted earlier,
alprazolam can induce dependence, particularly in those
with a history of alcohol or benzodiazepine abuse, and is
difficult for some elders to discontinue (see following).

It is generally best to use short-acting benzodiazepines
in elderly patients; however, there are some indications
for using longer-acting agents such as diazepam, chlor-
diazepoxide, or clonazepam. One indication is where
anxiety is constant throughout the day and night and is
clearly interfering with ability to function. Many elderly
persons have taken these drugs for years and do not
abuse them.121 Of the longer-acting agents, clonazepam is
the safest; doses of 0.25 to 1.0 mg twice a day is usually
effective, although some patients will do well on a 
once a day or even once every other day regimen.
Clonazepam, however, has been reported to be depresso-
genic, so it must be used with caution in mixed anxiety-
depression states.

When discontinuing benzodiazepines that have been
taken regularly for several months or more, the clinician
must gradually taper these compounds to avoid induc-
ing seizures or delirium. Alprazolam, in particular, can
produce severe dysphoria and psychotic-like symptoms if
the drug is tapered too rapidly. The discontinuation 
of this medication should be accomplished over several
months. Alternatively, one might switch to clonazepam
(on a mg/mg basis), and then gradually discontinue the
clonazepam.

Benzodiazepines can induce a number of side effects
about which clinicians must educate their patients. Side
effects include oversedation, confusion, memory loss, and
disorientation, particularly when used with other CNS
suppressants. Benzodiazepines have been shown to cause
disequilibrium in older adults and increase the risk of
falling and hip fractures; antidepressants and neurolep-
tics, however, are equally as dangerous in this regard.122

Benzodiazepines can also impair ventilation during sleep,
which may worsen sleep-related breathing disorders such
as chronic obstructive pulmonary disease, congestive
heart failure, and sleep apnea.123 Cognitive impairment
may also be induced or exacerbated by these drugs.124

Other problems include disinhibition (particularly in
demented elders), impaired driving, and paradoxical 
agitation.

Antidepressants

Antidepressants are effective and safe treatments for
anxiety disorders in older adults. When initiating therapy,
we start patients on both antidepressants and benzodi-
azepines, gradually tapering off the benzodiazepine once
the antidepressant has had a chance to take effect. This
approach is particularly effective because of the heavy
overlap between depressive and anxiety syndromes in
later life.105 We start patients on a low dose of an SSRI
and gradually increase the dosage to adults over a period
of weeks. All the new SSRIs are effective antianxiety
agents if taken at an adequate dose for a sufficient period
of time (6–8 weeks). Initially, however, these drugs may
exacerbate the patient’s symptoms, and therefore should
be used concurrently with a benzodiazepine. We typically
begin patients on clonazepam at a dose of 0.25 to 1.0 mg
twice per day. An alternative to beginning an SSRI is to
start 25 mg desipramine per day and increase by 25 mg
every 4 days until a therapeutic serum level is achieved
(>125 ng/ml). Regardless of antidepressant used, after 6
to 8 weeks, the clonazepam is gradually tapered off over
a 4-week period.

Clomipramine, fluoxetine, and fluvoxamine are specifi-
cally indicated for obsessive-compulsive disorder. The
side effects associated with clomipramine (orthostatic
and anticholinergic effects), however, limit its use in the
elderly. Fluoxetine, on the other hand, may be associated
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with gastrointestinal symptoms that make it intolerable
unless initiated at a very low dose (10 mg every other
day) and gradually increased to 20 or 40 mg per day (if
tolerated). Fluvoxamine may be the drug of first choice
for older adults with symptoms of OCD. It is typically
begun at 25 mg twice daily and increased up to a
maximum of 100 mg three times per day as tolerated.
Headache can be a problem if the dose is not gradually
increased. Unfortunately, fluvoxamine is quite expensive
at the doses needed to treat OCD.

Other Drugs

Other treatments for anxiety disorders include bus-
pirone, beta-blockers, and sedating antihistamines. Bus-
pirone is a serotonin agonist that has no cross-tolerance
with the benzodiazepines. It has a slow onset of action,
and initially may even exacerbate anxiety because of its
activating effects. Buspirone is a safe drug to use over the
long term given its lack of addictive potential and lack of
psychomotor impairment, and it interacts with virtually
no other medications. It is specifically indicated for gen-
eralized anxiety disorder. At least one study in elderly
patients with chronic health problems has demonstrated
a significant improvement of anxiety with this drug.125

A major drawback is cost; the usual dosage of 10 mg 
three times per day costs about $90 to $180 per month,
which may be prohibitive for some elders. Also, bus-
pirone is rarely effective in patients who have taken ben-
zodiazepines previously or have a history of substance
abuse.

Beta-blockers are effective in blocking the autonomic
symptoms that accompany anxiety (palpitations, sweat-
ing, trembling); they do not, however, affect the cognitive
aspects of anxiety. Because of this, beta-blockers are not
effective in panic disorder, because they do not diminish
the psychologic anxiety associated with panic. Propra-
nolol can be very helpful at doses from 10 mg twice a 
day to 40 mg three times per day in patients with social
phobia, performance anxiety, or generalized anxiety dis-
order. Note, however, that beta-blockers have been asso-
ciated with depression, and may exacerbate depression if
present concurrently with anxiety; furthermore, there are
a number of medical contraindications that limit its use
in elderly patients.

Antihistamines are frequently used both over-the-
counter and by prescription to reduce anxiety. In general,
these drugs should not be used to treat anxiety disorders
in older adults because of their anticholinergic, drying,
and nonspecific sedative effects. Neuroleptics should 
only be used if anxiety is associated with psychotic 
symptoms.
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Appendix

11-Item Abbreviated Duke Social Support Index (Self-Administered)

1. Other than members of your family, how many persons in this area within one Number
hour’s travel (of your home/from here) do you feel you can depend on or feel
very close to? None 00

[scoring 0 = 1, 1-2 = 2, >2 = 3]

2. (Other than at work) How many times during the past week did you spend some
time with someone who does not live with you, that is, you went to see them 
or they came to visit you, or you went out together? None 00

Once 01
Twice 02
Three times 03
Four 04
Five 05
Six 06
Seven or more 07
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[scoring 0 = 1, 1-2 = 2, >2 = 3]

3. (Other than at work) How many times did you talk to someone—friends,
relatives or others—on the telephone in the past week (either they called you,
or you called them)? None 00

Once 01
Twice 02
Three times 03
Four 04
Five 05
Six 06
Seven or more 07

[scoring 0 or 1 = 1, 2-5 = 2, >5 = 3]

4. (Other than at work) About how often did you go to meetings of clubs, religious
meetings, or other groups that you belong to in the past week? None 00

Once 01
Twice 02
Three times 03
Four 04
Five 05
Six 06
Seven or more 07

[scoring 0 or 1 = 1, 2-5 = 2, >5 = 3]

5. Does it seem that your family and friends (i.e., people who are important to you)
understand you most of the time, some of the time, or hardly ever? Hardly ever 1

Some 2
Most 3

6. Do you feel useful to your family and friends (i.e., people important to you) 
most of the time, some of the time, or hardly ever? Hardly ever 1

Some 2
Most 3

7. Do you know what is going on with your family and friends most of the time,
some of the time, or hardly ever? Hardly ever 1

Some 2
Most 3

8. When you are talking with your family and friends, do you feel you are being
listened to most of the time, some of the time, or hardly ever? Hardly ever 1

Some 2
Most 3

9. Do you feel you have a definite role (place) in your family and among your
friends most of the time, some of the the time, or hardly ever? Hardly ever 1

Some 2
Most 3

10. Can you talk about your deepest problems with at least some of your family and
friends most of the time, some of the the time, or hardly ever? Hardly ever 1

Some 2
Most 3



11. How satisfied are you with the kinds of relationships you have with your
family and friends—very dissatisfied, somewhat dissatisfied, or satisfied? Very dissatisfied 1

Somewhat dissatisfied 2
Satisfied 3

If NO FAMILY OR FRIENDS: Would you say that you are very dissatisfied, somewhat dissatisfied, or satisfied with
not having any of these relationships?

Brief Koenig Depression Scale

Please answer yes or no to the following statements/questions about how you have been feeling in the past week.

1 0
1. I often became bored. Yes No

2. I often became restless and fidgety. Yes No

3. I felt in good spirits. No Yes

4. I felt I had more problems with memory than most. Yes No

5. I could concentrate easily when reading the papers. No Yes

6. I preferred to avoid social gatherings. Yes No

7. I felt downhearted and blue. Yes No

8. I felt happy most of the time. No Yes

9. I often felt helpless. Yes No

10. I felt worthless and ashamed about myself. Yes No

11. I often wish I were dead. Yes No

Scoring: Scores of 3 or higher suggest that further evaluation is necessary for the diagnosis of possible clinical 
depression. (Source: Koenig HG, Blumenthal J, Moore K. New version of brief depression scale. J Am Geriatr Soc.
1995;43:1447, with permission.)
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80
Late-Life Psychosis
Steven C. Samuels and Deborah B. Marin

geriatric psychiatrist may be helpful as the interaction
between medical illness, brain disease and psycho-
pathology is often complex in the patient with late-life
psychosis. Table 80.1 lists the differential diagnosis 
of psychosis in late life. Common examples of medical
conditions that have been associated with psychosis are
listed in Table 80.2. Medications and substances associ-
ated with psychosis are listed in Table 80.3.

Sites of Care

The patient’s treatment setting (inpatient, outpatient,
home care, long-term care) may assist the clinician in
determining the diagnosis and allocating the available
resources when establishing a care plan. For example, in
the acute medical, surgical, and intensive care units,
psychosis is frequently seen in the context of a delirium.
In any setting, a newly diagnosed psychosis should be
viewed as a delirium until proven otherwise. The basic
principles of delirium management are to determine and
treat the underlying cause of the acute confusional state
and maintain patient safety. This approach may require
symptomatic management with judicious use of antipsy-
chotic agents in combination with environmental modifi-
cation and reorientation4 (also see Chapter 77). The
reason for an acute admission may give significant clues
as to the etiology of the psychosis. For example, a tem-
poral relationship between the onset of the psychosis and
initiation or change in a medical condition suggests that
the medical condition may be aggravating or causing the
psychosis.

The presentation of psychosis in the outpatient setting
may falsely lead the clinician to view the psychosis as 
less serious than in the acute care setting. However, the
acute presentation of psychosis in the ambulatory setting
still obligates the clinician to consider a general medical 
condition or substance as potential contributors. The
patient’s psychoses may fluctuate in relationship to the

Five percent of community elders have paranoid delu-
sions at any given time,1 and 20% will develop a psychotic
episode at some point in their lifetime.2 Epidemiologic
data are limited for late-life psychosis because aged sub-
jects were not included or diagnostic criteria excluded
late-onset cases. Females tend to develop psychosis at a
later age of onset than males.3 Psychosis, defined as a
delusion or a hallucination, is a symptom rather than 
a specific disease. A delusion is a fixed false belief, and a
hallucination is a sensory perception devoid of any actual
stimulus. In the elderly, psychosis is associated with sig-
nificant morbidity and mortality and negatively affects
the quality of life for the patient and caregiver. Patients
with psychosis routinely present to health care providers
at more advanced stages of disease. The presence of 
psychosis is associated with increased behavioral distur-
bance, risk of institutionalization, and health care 
costs.

The elderly patient with psychosis may have a broad
range of diagnoses including delirium, dementia, affec-
tive disorders, schizophrenia, delusional disorder, general
medical conditions, or substance use. Less common
causes of psychosis in the elderly include posttraumatic
stress disorder and brief reactive psychosis. Parkinson’s
disease, chronic obstructive pulmonary disease (COPD),
and severe pain are examples of medical conditions that
may be complicated by psychosis. Dopaminergic agents,
anticholinergic drugs, opiates, and steroids are some of
the medications that may cause these symptoms. Psy-
chosis may be related to intoxication or withdrawal from
prescription or over-the-counter drugs, herbal prepara-
tions, street drugs, and alcohol. Misuse of prescription
and over-the-counter drugs is more common in the
elderly than illicit drug abuse. Moreover, psychosis 
attributed to medical conditions or medication is more
common in the aged than primary psychiatric causes of
psychosis. The astute geriatrician is able to recognize 
psychosis, determine potential etiologies, initiate a diag-
nostic workup, and begin treatment. Consultation with a
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status of the primary psychiatric disorder, medical comor-
bidity, or medication change. In addition, environmental
change, illness, or hospitalization of the caregiver, or non-
adherence to medication are psychosocial factors that
may contribute to psychosis. Another common scenario
in the outpatient setting is the misuse of over-the-counter
preparations including herbal remedies. These com-
pounds may have problems with quality control and have
significant potential for neuropsychiatric side effects such
as psychosis.5

The home setting may be the primary site to find 
psychotic patients, yet it is often difficult for the clinician
to make entry into the home. Often, the more severely
psychotic patients will not voluntarily visit primary care
physicians unless they have somatic delusions. Severely
paranoid patients may refuse entry to any “strangers,”
including home care workers. In the home care setting,
psychosis is common and a significant predictor of dis-
ability.6–8 The reported rates of psychosis in the home
setting may be artificially low, however, because the more
severely psychotic patients may refuse to participate in
the surveys that generate these data.

The physical state of a patient’s residence provides an
exceptional opportunity to infer psychosis in patients
who may otherwise go undiagnosed. For example, a
severely paranoid patient may have “extra locks” on the
door or may have altered the environment in such a way
as to imply psychosis. Shades may be drawn, the phone
disconnected, or the number changed. The patient who
believes “my house is not my home” or “that man is not
really my husband” or “someone stole my money” (when
it was actually misplaced) are some common scenarios of
demented patients with psychosis. In the context of a psy-
chotic patient refusing evaluation, emergency psychiatric
evaluation by a mobile crisis team or emergency room
team may be necessary. The logistics of getting the patient
evaluated are dependent on local ordinances. Most local-
ities allow the patient’s individual liberty to be usurped
by societal protection with the caveat that the judicial
system must review the case. Psychotic patients who
remain in the community may benefit from aggressive use
of antipsychotic agents, as the presence of psychosis is a
consistent predictor of institutionalization in elderly
patients with dementia and psychosis.9

Long-term care facilities include nursing homes,
assisted living facilities, adult homes, and state psychiatric
hospitals. The prevalence of psychosis in the nursing
home is approximately 10%,10 including patients with
delirium, dementia with psychosis, or affective disorders
with psychosis. The relatively high rate of psycho-
pathology in the nursing home aged may result from the
transfer of patients from the state psychiatric hospitals 
to nursing homes and the high percentage of dementia
patients who reside in these settings.

Nursing homes are mandated by regulation to follow
specific guidelines for assessment and documentation
regarding antipsychotic medication use. Proper assess-
ment requires quantifying and objectively identifying the
symptoms that are being targeted with the antipsychotic
agent. Center for Medicare & Medicaid Services (for-
merly Health Care Finance Administration) guidelines
have been established to defined disruptive behaviors
that will justify the use of antipsychotics in the nursing

Table 80.1. Differential diagnosis of psychosis in late life.

Delirium
Schizophrenia
Schizophreniform psychosis
Schizoaffective disorder
Dementia with psychosis
Depression with psychosis
Bipolar disease with psychosis
Posttraumatic stress disorder
Delusional disorder
Brief reactive psychosis
Psychosis secondary to a substance
Psychosis secondary to a medical condition

Table 80.2. Examples of medical conditions that are associated
with psychosis.

Infections (e.g., urinary tract, meningitis, abscess)
Neoplasms (e.g., primary and metastatic, also paraneoplastic

syndromes)
Endocrinopathies (e.g., diabetes, thyroid disease)
Traumatic injury (e.g., subdural; ophthalmologic injury)
Vasculopathies (e.g., CVA, vasculitis)
Degenerative diseases (e.g., Alzheimer’s disease, Parkinson’s disease)
Nutritional (e.g., vitamin deficiciencies, malnutrition)
Severe pain
Special sense impairment (e.g., decreased acuity, prolonged isolation)
Cardiac disease (e.g., hypoperfusion, postcardiac surgery)
Pulmonary pathology (hypoxia, COPD)
Hepatic failure
Renal disease (e.g., uremia)
Hematologic (e.g., anemia, DIC)
Gastrointestinal (e.g., impaction, obstruction)
Autoimmune diseases

Table 80.3. Examples of substances associated with psychosis.

Steroids
H2 blockers
Quinolones
Analgesics (opiates, NSAIDs)
Alcohol
Benzodiazepines
Anticholinergics
Antihistamines
Dopaminergics
Cardiac (e.g., digoxin)
Heavy metals
Poisons
Other drugs of abuse (cocaine, methamphetamine)



home.11,12 The guidelines suggest objective documenta-
tion of symptoms, quantification of symptoms, persistence
of symptoms, a search for a preventable cause, and that
symptoms cause a danger to self or others. Other accept-
able justifications for antipsychotic use per HCFA guide-
lines include psychosis that impairs function or causes
distress, as continuous yelling, screaming, or pacing that
result in functional impairment. Behavioral disturbance
and psychosis in nursing home patients is episodic, tend
to be mild, and do not worsen over time,13 suggesting 
that an empiric attempt at trials of or reduced doses of
antipsychotics in these patients makes clinical sense. The
HCFA guidelines have resulted in reduction of antipsy-
chotic use in the nursing home.14

Adult homes and assisted living facilities are other
long-term care facilities that provide less intensive
nursing care than nursing homes. Private payment is 
the most common payment structure for assisted living,
whereas nursing or adult homes are increasingly depend-
ent on state-funded entitlements. Prevalence data for
psychosis in assisted living facilities and adult homes are
sparse, but the prevalence rates of psychosis in the adult
home would be expected to be higher than the assisted
living facility on the basis of patient mix. Psychosis asso-
ciated with dementia or depression is expected to be 
the more common diagnosis in assisted living facilities,
whereas severe and persistent mental illness (schizo-
phrenia, schizoaffective disorder) is expected to be the
more common diagnosis in the adult homes. One may
hypothesize that residents of assisted living facilities have
a relatively high functional level before admission com-
pared with the adult home patient, who often has a diag-
nosis of schizophrenia or schizoaffective disorder. If the
patient requires skilled nursing, they may receive care
either in the nursing home or in a residence with constant
nursing care.

State psychiatric hospital patients have severe func-
tional impairment secondary to psychiatric illness and are
unable to survive safely in the community. The “state hos-
pitals” have dramatically decreased in size from a peak
in the 1950s due to deinstitutionalization initiatives. The
patients who remain are the “sickest of the sick,” with
prevalence rates of psychosis approaching 75%. Patients
in these facilities often receive multiple antipsychotic
agents and have relatively high rates of tardive dyskinesia
and moderate to severe functional impairment.15,16

The poor prognosis for schizophrenic and schizoaffective
patients who reside in the state hospitals is that they are
at advanced risk of developing a progressive dementia
after age 65. Risk factors for development of this demen-
tia are low education and high rates of positive (psy-
chosis) and negative symptoms (apathy, amotivation,
withdrawal). The cognitive loss correlates with functional
impairment and loss of ability to attend to activities of
daily living.17–21

The following sections review psychosis associated
with schizophrenia, dementia, and affective disorders in
later life.

Schizophrenia

The community prevalence rates of schizophrenia in 
individuals over age 65 ranges from 0.1% to 0.5%,22 and
incidence rates in those patients over age 60 years suggest
an increase of 11% for each 5-year incremental age
increase.23 One model of differentiating elderly schizo-
phrenic patients is based upon age at disease onset.24

Late-onset schizophrenia is defined as onset over age 
40 and very late onset schizophrenia is defined as onset
over age 60. Late-onset schizophrenia is more likely than
earlier age onset schizophrenia to present with visual or
olfactory hallucinations, persecutory delusions, partition
delusions (beliefs that others in a neighboring space are
controlling the patient), third-person running commen-
tary, and derogatory auditory hallucinations.25,26 Com-
pared with earlier-onset schizophrenia, late-onset forms
of schizophrenia are less likely to have formal thought
disorder, negative symptoms, or soft neurologic signs.25–28

In contrast, late-onset disease is associated with a higher
likelihood of organic causes and sensory impairment.24

When the geriatrician is considering a diagnosis of 
schizophrenia in a patient, careful evaluation of cognition
and neurologic status including the special senses is 
warranted.

The practicing geriatrician is likely to treat patients
with schizophrenia. The notion that most elderly schizo-
phrenic patients are institutionalized is a myth that 
probably results from the term dementia praecox used by
Kraepelin. This term implied deterioration in cognition
for the patients described, and later studies did not
confirm this belief.29 In fact, although most elderly schiz-
ophrenic patients have significant symptoms and func-
tional disability, they do not demonstrate significant
cognitive impairment or live in an institution.

Dementia

Psychosis may co-occur with several forms of dementia.
Psychosis occurs in up to one-third of Alzheimer’s disease
(AD) patients at any given time30,31 and has also been
associated with vascular dementia, Parkinson’s disease,
dementia with Lewy bodies, Pick’s disease, prion-related
dementia, substance-induced persisting dementia, and
dementia secondary to medical conditions such as anoxia
or head trauma.32–34

Psychosis in dementia needs to be differentiated 
from misidentification or confabulation. An example 
of misidentification is when a patient with dementia
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believes that her reflection in the mirror is another
person or that individuals in a picture hanging on a wall
or on the television are “real.” In the first example, the
patient may refuse to enter a room with these objects for
fear of experiencing these events. Misidentification is best
treated with nonpharmacologic interventions rather 
than antipsychotic medications. Removing the offend-
ing structure (mirror, wall hanging, or television) may be
effective.

Confabulation is defined as making up an answer or
explanation to compensate for deficits in cognition. Dis-
tinct from psychosis, confabulation is exemplified by the
man who has misplaced his keys and now states “my wife
stole them.” Misidentification and confabulation may be
found in many of the dementia subtypes and appears to
be most common in the early to middle stages of AD.

Similar to confabulation, psychosis is more common in
the early to middle stages of AD. Although psychosis is
a predictor of institutionalization, the intensity of an indi-
vidual’s psychosis may vary. A patient who is neither a
danger to themselves or others, nor significantly func-
tionally impaired, may not require the more restrictive
setting of an institution.

Psychosis and Alzheimer’s Disease

Patients with psychosis and Alzheimer’s disease (AD)
have a more rapid rate of decline than those AD patients
without psychosis.35 The incidence of psychosis in AD
ranges from 5% to 50%, depending on age and the 
population studied. Although the range of hallucina-
tions and delusions overlaps, the mean rate of hallucina-
tions appears to be less common than delusions.36 In one
large community sample of patients with probable AD,
22% had delusions, 3% had hallucinations, and 9% had
both.37 The patients with hallucinations had less educa-
tion, increased stage and duration of dementia, and were 
more likely to be African-American. Hallucinations 
were associated with falls and anxiolytic use. Delusions
were associated with increased age, antihypertensive 
use, depression, a more impaired health status, and 
aggression.

Compared to early- or middle-stage patients, the
advanced-stage AD patients may be unable to report
their psychosis. Behavioral disturbances in the advanced-
stage patient may be related to psychosis, although instru-
mentation to measure psychosis in the advanced-stage
AD patient is lacking. Agitation in advanced-stage pa-
tients may reflect pain, bladder outlet obstruction, fecal
impaction, incontinence, hunger, feeling cold, or over-
stimulation. Identification of these unmet needs can help
delineate the optimal pharmacologic and nonpharmaco-
logic treatment approaches. For example, the advanced-
stage AD patient who is in pain may benefit from an

empiric trial of analgesic, or the poorly nourished patient
who may be hungry should be fed more frequently.

Psychosis in Parkinson’s Disease

Psychosis in the context of Parkinson’s disease (PD)
poses special challenges. Although psychoses occur in
10% to 15% of PD patients, proper attribution of the psy-
chosis to the PD or its treatment may be difficult. The
subcortical circuitry that is dysfunctional in PD may also
be responsible for the generation of psychotic symp-
toms in the disease.38 Anticholinergic and dopaminergic
agents, both utilized to treat PD, are notorious for causing
psychosis.39 Because conventional antipsychotic agents
may worsen the motor symptoms of PD, atypical anti-
psychotics have become the choice for treating psychosis
associated with PD. Clozaril is the best studied with a
clinical trial supporting its use.40,41 A mean dosage of 
25mg clozaril was significantly better than placebo for
drug-induced psychosis in PD. Parkinsonism was not
worsened by the medication; in fact, tremor improved in
the clozaril-treated group. Clozaril did not significantly
change cognitive status during the 4 weeks of the study.
Limitations of clozaril include the potential for agranu-
locytosis and the requirement for blood monitoring. Case
reports have described the benefit of risperdal, olanza-
pine, and quetiapine for psychosis associated with PD,
although the motor effects of these medications has not
been predictable.42,43

Psychosis and Dementia with 
Lewy Bodies

Much recent press has focused on dementia with Lewy
bodies (DLB), with some suggesting that it is the second
most common progressive degenerative dementia.44 Psy-
chosis has been associated with DLB and is one of the
proposed core clinical features. Consensus groups have
proposed clinical criteria that include parkinsonism,
dementia, cognitive fluctuation, and visual hallucina-
tions.44,45 We recently challenged the validity of these 
criteria.46 Visual hallucinations may not be useful in 
differentiating DLB from other dementia subtypes.47 In
the DLB sample, as in PD, visual hallucinations may be
related to medication use. For example, in our review of
the DLB literature, 85% of those patients with visual 
hallucinations were receiving either dopaminergic or
anticholinergic medication and 29% of those without
visual hallucinations were receiving these medications.46

Medications and over-the-counter preparations may be
related to the psychosis in any elderly patient. The 
medication list should be carefully reviewed so nonessen-
tial medications may be decreased or eliminated.



Psychosis Associated with 
Vascular Dementia

Hallucinations occur in 1% to 10% of stroke patients 
and are most commonly associated with right-sided tem-
poroparietal lesions, cerebral atrophy, seizures.48–50 Other
neuroimaging studies suggest that vascular lesions may
be important in the pathogenesis of late-life paranoid
psychosis.51 Patients with vascular dementia may be more
susceptible to adverse effects (including psychosis) from
medications and to subtle changes in chronic medical
conditions. Empirical evidence to support one pharma-
cologic agent over another is lacking for vascular demen-
tia with psychosis. Our practice is the empiric use of
atypical antipsychotics such as risperdal, olanzapine, and
quetiepine.

Comparison of AD with Psychosis and 
Late-Life Schizophrenia

Jeste and Finkel recently compared AD with psychosis to
late-life schizophrenia.52 Highlights of the comparison
between these conditions revealed that the incidence of
AD with psychosis (30%–50%) is much more frequent
than the incidence of elderly schizophrenia (less than
1%). Bizarre and well-systematized delusions are rare 
in psychosis associated with AD whereas they occur 
frequently in late-life schizophrenia. Hallucinations 
are more commonly visual in AD and auditory in 
schizophrenia. Schneiderian first-rank symptoms such as
thought insertion, thought broadcasting, or thought with-
drawal are more common in schizophrenia than in AD.
The misidentification of caregivers is frequent in AD but
rare in schizophrenia. A past history of psychosis is very
common in schizophrenia, yet rare in AD with psychosis.
Psychosis usually remits as AD advances, compared 
with schizophrenia, where it usually persists. Therefore,
the need for years of maintenance antipsychotic use is
uncommon in AD with psychosis but common in schizo-
phrenia. Active suicidal ideation is rare in AD with psy-
chosis but present in up to half of schizophrenia patients.
Approximately 10% of elderly schizophrenics complete
suicide.53

Delusional Disorder

Delusional disorder appears to be a distinct diagnostic
entity from schizophrenia, schizoaffective disorder,
bipolar disease, and dementia with psychosis. This dis-
order is characterized by nonbizarre delusions of at least
1-month duration. A nonbizarre delusion is a delusion
that could happen in real life, such as being followed or
loved from a distance. There are no controlled trials of

elderly patients with delusional disorder to aid in the
management principles for these patients. If delusions 
are interfering with the patient’s social, occupational, or
other areas of functioning, we offer a trial of an atypical
antipsychotic agent while attempting to build a thera-
peutic alliance.

Affective Disorders with Psychosis

Affective disorders with psychosis include major de-
pression, bipolar disease, and schizoaffective disorder.
Severely depressed patients with psychosis commonly
have delusional themes about excessive guilt, being 
punished, or somatic problems. Manic patients often have
grandiose delusions. Elderly patients are at increased 
risk for completing suicide compared with younger
patients,54 and psychosis is a risk factor for suicide comple-
tion.53 Therefore, psychotic patients should be carefully
assessed for suicidal intent and plan.

Patients with major depression and psychosis should
be treated with antidepressants and antipsychotics. The
specific antidepressant choice is beyond the scope of 
this chapter. Antidepressants with anticholinergic load 
or cardiotoxicity should be avoided in elderly patients.
After the resolution of psychotic symptoms, the patient
may be tapered off the antipsychotic, but should remain
on the antidepressant for continuation and maintenance
treatment. If the patient’s psychosis reappears on re-
moval of the antipsychotic, it may be necessary to con-
tinue the patient on an antipsychotic and attempt to
reduce or remove this at a later date.

The atypical antipsychotic, olanzapine, has been
approved as a stand-alone agent for acute mania but 
has not been studied in bipolar patients over age 65 for
this indication.55 Electroconvulsive therapy (ECT) is a
very effective treatment alternative in elderly patients
with affective disorders and psychosis. Although ECT
suffers from stigma in the medical and lay communities,
it is a safe alternative treatment for affective disorder
with psychosis that offers the advantage of a more rapid
rate of response than pharmacotherapy. Psychiatric eval-
uation will assist the patient and the clinician in deter-
mining the feasibility of ECT for a particular patient.56

Specific Clinical Patterns with Aging

As patients age, the quantity and severity of medical
comorbidities and medication use increase and adher-
ence to treatment regimens may decrease. These com-
plexities are compounded by the pharmacokinetic and
pharmacodynamic changes that occur with age and the
potential for drug–drug interactions.57,58 Brain changes
that occur with aging may contribute to the development
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or course of the disease associated with psychosis.
Additionally, the aging brain may be more susceptible to
additional environmental or biologic stressors. The 
combination of one or several of these factors may con-
tribute to specific clinical patterns of psychosis seen with
aging.

Pathogenesis

The pathogenesis of psychosis remains unclear. Theories
abound, and there may be several final common path-
ways leading to psychosis. For example, neurochemical,
in vivo imaging, and neuropathologic studies support the
relationship between basal ganglia abnormalities and
psychosis. Studies attempting to explain the pathophysi-
ology of psychosis are limited by lack of uniformity in
patient selection, clinical and neuropathologic diagnoses,
psychotic rating methodology, medication and substance
use, and medical comorbidity.

Approach to Differential Diagnosis

After the history and examination reveal the presence of
hallucinations or delusions, the evaluation should focus
on whether medical conditions, their treatments, or other
substances (e.g., medications, toxins, over-the-counter
preparations, herbal compounds) are contributing factors.
The psychosis may also result from substance intoxica-
tion or withdrawal. The next step is to determine whether
the active phase symptoms of schizophrenia are present,
the duration of symptoms, and their relationship to 
mood symptoms. Figure 80.1 is a decision tree for the dif-
ferential diagnosis of psychotic disorders based on the
DSM-IV.59

Treatment Approaches

Treatment for psychosis in late life involves some core
principles. The newly diagnosed psychosis in a patient
should be viewed as a potential delirium until proven 
otherwise. General medical conditions and offending 
substances should be sought as probable contributors.
Management should focus on problem behaviors and
functional status rather than on the severity or duration of
the psychotic symptom per se. Goals of treatment should
be realistically defined and reviewed with the patient and
caregivers. Adequate time should be given to test whether
an intervention is realizing the therapeutic goals set.

In general, the older patient with psychosis requires
lower doses of antipsychotic medication compared with
the younger patient, with some authors recommending a
dosage 15% to 25% of that of a young schizophrenic

patient.52 Atypical antipsychotics appear to be preferen-
tial to conventional antipsychotic agents but are not free
from potential adverse effects. Medication treatment in
combination with psychological education, environmen-
tal manipulation, and behavioral modification appear to
be the standard of care in treating elderly patients with
psychosis.

Pharmacologic Agents

Traditional Antipsychotics: Do They Still
Have a Role?

Haloperidol is the most commonly prescribed anti-
psychotic agent, and thioridazine is commonly prescribed
for agitation because of its sedating effects. These “tradi-
tional” agents may no longer be the ideal choices for the
management of psychosis in later life.

Cardiac conduction irregularities such as prolongation
of QTC and polymorphic ventricular tachycardia (tor-
sades de pointes) have been associated with intravenous
haloperidol60 and oral thioridazine.61,62 A recent “Dear
Doctor” letter issued by the FDA and labeling changes
in the product information warn of thioridazine’s adverse
cardiac conduction profile. These is a black box warning
label about the thioridazine’s dose-dependent risk of
QTC prolongation and the recommendation that EKGs
and serum potassium levels be obtained at baseline and
periodically monitored.63

The traditional antipsychotic agents have variable
degrees of dopaminergic, alpha-adrenergic, anticholiner-
gic, and histamine effects. The dopaminergic effects 
(primarily D2 blockade) are presumed to result in the
therapeutic effects and the extrapyramidal side effects
such as tremor, bradykinesia, akathisia, rigidity, and dys-
tonic reactions. The higher potency agents (e.g., halo-
peridal, fluphenazine) have relatively higher ratios of
dopaminergic blockade to adrenergic, anticholinergic,
and histaminic effects. The lower-potency agents have
higher ratios of anticholinergic, histaminic, and adrener-
gic effects relative to dopaminergic effects. Adrenergic
blockade increases the risk of orthosatatic hypotension.
The histaminic blockade results in sedation and weight
gain. The peripheral and central anticholinergic effects
may lead to dry mouth, blurry vision, urinary retention,
constipation, and confusion. Aging-related brain changes
and disease-related brain changes (e.g., from AD,
PD, stroke) place elderly patients at increased risk of 
side effects from the traditional antipsychotic agents. In
one metaanalysis of 16 double-blind controlled studies
using conventional antipsychotics for dementia, 20% of
patients had a significant side effect (i.e., sedation, ortho-
static hypotension, or extrapyramidal effects).64 The
lower-potency agents should be avoided in elderly



80. Late-Life Psychosis 1191

Is
psychosis
present?

Is the cause
a medical
condition?

Is the cause a
medication
or substance?

Are the active
phase symptoms of
schizophrenia
present?

Are major depression or
manic symptoms present
concurrent with active phase
symptoms of schizophrenia?

Are mood
symptoms
brief relative to
psychosis?

Is duration
at least 6
months?

Schizophrenia

Schizophreniform
disorder

Schizoaffective
disorder

Mood disorder
with psychotic
features

Has psychosis lasted
at least 2 weeks in
the absence of
prominent mood
symptoms?

Continue to
assess
clinical
status

Psychotic disorder
secondary to a
general medical
condition

N

N

N

N

N

N

N

N

Y

Y

Y

Y

Y

Y

Y

Y

Substance-
induced
psychotic
disorder

Are nonbizarre
delusions
present for at
least 1 month?

Is duration of
mood
symptoms
brief relative to
delusions?

Is functional
impairment 
limited to
delusions?

Delusional
disorder

Psychotic disorder
not otherwise
specified

Mood disorder with
psychotic features

Brief
psychotic
disorder

Psychotic
disorder not
otherwise
specified

Do delusions occur
only during mood
episodes?

Is the duration more
than 1 day but less
than 1 month?

N
N

Y

Y

Y Y

Y

N

N

N

Figure 80.1. Differential diagnosis 
of psychotic disorders. (Adapted from
DSM IV.)



1192 S.C. Samuels and D.B. Marin

patients who are at increased risk of side effects from
these agents.

A meta-analysis of antipsychotic agents used for 
inpatients with behavioral disturbance associated with
dementia or other neurologic conditions demonstrated an
effect size of 18%.65The placebo group had a 41% response
rate and the treatment group had a response rate of 59%.
The relatively high placebo response rate may have under-
represented the true differences between groups. Other
limitations of the study include heterogeneous groups,
generalizability only to inpatients, and dated nature of the
study as conventional agents were the only antipsychotics
available. Despite their widespread use, there is not a 
substantial evidence base from which to recommend 
conventional antipsychotics for behavioral disturbance
associated with dementia. One placebo-controlled cross-
over study compared fixed low-dose haloperidol (0.5–
0.75mg/day) to standard dose haloperidol (2–3mg/day)
for 6 weeks in AD patients with psychosis.66 Patients
receiving standard doses of haloperidol performed supe-
rior to low-dose haloperidol or placebo, although there
was increased extrapyramidal risk in the standard-dose
haloperidol group.

Tardive Dyskinesia

Tardive dyskinesia (TD) is a significant problem in the
elderly, leading to functional disability and social stigma.
All antipsychotic agents, regardless of potency, carry the
risk of tardive dyskinesia. Jeste et al. estimated the 12-
month incidence of TD in patients over age 55 years to
be 25%, the 2-year incidence to be 34%, and the 3-year
cumulative incidence to be 53%.67 Age, female gender,
length of exposure to neuroleptic medication, and the
presence of extrapyramidal signs appear to be significant
risk factors for TD.66,68,69

There was great hope that the introduction of atypical
agents would reduce or eliminate the risk of TD from
antipsychotic agents. Few studies have compared typical
to atypical agents in the risk of TD. Jeste et al. compared
haloperidal to risperidone in schizophrenic patients
(mean dose, 1mg/day for both agents) and found that TD
was significantly more likely to occur with haloperidol
than risperidone.69 Case reports of TD associated with
atypicals are in the literature.70 Comparing long-term
effects of atypical agents to typical ones is not practical
because the atypicals have not been available to patients
as long. Short-term incidence studies of TD reveal only
part of the story. The short-term studies may reveal the
development of mild to moderate TD, but moderate to
severe TD may develop over the longer term, and the
atypical agents have not yet been used long enough.
Hence, longer-term studies of the atypical agents are
required to determine the rates of side effect develop-
ment for the atypical agents in the elderly.

Neuroleptic Malignant Syndrome

Neuroleptic malignant syndrome (NMS) is a rare but life-
threatening event that has been associated with both
typical and atypical antipsychotic agents.71 Clinical evi-
dence suggestive of the syndrome includes fever, rigidity,
mental state changes, autonomic instability, elevated
CPK, and previous administration of an antipsychotic
agent. The prognosis from NMS is good, with most
patients recovering within 2 weeks.72 Complications arise
from prolonged fevers, electrolyte abnormalities, and
hypoxia. Treatment for NMS is primarily supportive with
conflicting evidence regarding the utility of dopaminer-
gic agonists such as dantroline. The pathophysiology of
NMS remains elusive.

Clozapine

Clozapine is primarily indicated for patients with schizo-
phrenia who have not responded to two previous antipsy-
chotic trials. The agent has increased D2-receptor affinity
and specificity for mesolimbic and mesocortical circuits.
Agranulocytosis, a rare but fatal side effect from cloza-
pine, is found more commonly in the older than younger
patients.73 The risk of agranulocytosis requires a weekly
evaluation of white blood cell and neutrophil counts. The
more common side effects from clozapine include seda-
tion, hypersalivation, hypotension, constipation, sweating,
nausea/vomiting, urinary incontinence, fever, tachycardia,
and weight gain.74 Discontinuation rate from side effects
in elderly patients has approached 25% in some series.74,75

The emergence of side effects and discontinuation rate
from the medication appear related to the rate of dose
titration. Starting doses of 6.25mg clozapine are recom-
mended for elderly patients with slow titration rates (e.g.,
increase by 6.25mg q 3–7 days). The doses needed for psy-
chosis associated with dementia appear to be lower than
that required for psychotic mood disorders, which are
lower than the doses required for primary psychotic dis-
orders.76 The monitoring requirements for clozapine
prevent its use as a first-line agent.

Risperidone

Risperdone is a 5-HTA receptor antagonist in addition to
D2 blocker. It has low histaminic, alpha-1-, and alpha-2-
adrenergic effects. This altered mechanism of action may
explain its wider therapeutic index compared with con-
ventional antipsychotic agents. Although there are many
case reports, open trials, and chart reviews on the effects
of risperidone in the elderly,77 there are only a few con-
trolled double-blind studies with risperidone for agitation
and psychosis in the elderly persons with dementia. In
one 12-week study of 625 patients with dementia (73%
Alzheimer, 15% vascular, and 12% mixed), risperidone



at 0.5, 1.0, and 2mg each day was compared with
placebo.78 The dose of 1mg per day was optimal for the
treatment of psychosis and aggression in patients with
dementia and behavioral disturbance. The most common
side effects from risperidone included extrapyramidal
side effects (EPS), peripheral edema, and somnolence.
Hypotension has also been observed in the elderly.
Although there was a dose response for therapeutic effi-
cacy with risperidone (2mg/day > 1mg/day > 0.5mg/day),
the higher dose (2mg/day) was associated with elevated
dropout rates (42% versus 27% for placebo) from side
effects such as EPS and falls.

In a pooled analysis of phase 3 data using risperidone 
in approximately 1000 demented elderly patients, EPS
occurred in 9% of placebo-treated patients, 14% of
risperidone-treated patients, and 24% of haloperidol-
treated patients.79 The same group found risperidone to
be effective (and superior to haloperidol) in a 13-week
trial of 344 patients with behavioral disturbance associ-
ated with dementia. The dosage of 1 mg/day was optimal
in reducing the severity and frequency of aggression.80

Taken together, the evidence for using risperidone for
behavioral changes associated with dementia suggests an
initial dosage of 0.25 to 0.5 mg per day titrated to 1 mg
per day. The half-life of 20 h allows for once daily dosing.
Risperidone is available in tablets, oral solution, and
orally disintegrating tablets, which may facilitate admin-
istration to select elderly persons with dementia.

Olanzapine

Olanzapine is an antagonist of dopamine and serotonin
and has affinity for histaminic, alpha-1-adrenergic, and
M-1 muscarinic receptors.81 The incidence of parkinson-
ian side effects is less than 10%. Olanzapine is efficacious
in treating both positive symptoms (hallucinations and
delusions) and negative symptoms (amotivation, with-
drawal, apathy) of schizophrenia. There are limited con-
trolled data in elderly patients with delirium, affective
disorder with psychosis, or psychosis associated with
Parkinson’s disease. The most common side effects asso-
ciated with olanzapine are somnolence, dizziness, weight
gain, and agitation. Other common side effects are 
constipation, rhinitis, dry mouth, and dyspepsia.

Approximately 10% of patients treated with olan-
zapine have increases in their ALT and GGT that are 
dose related and reverse after drug discontinuation.
Dysarthria and decreased ADLs have been reported 
in a case series of four elderly patients who received 5 to 
10mg olanzapine.Their conditions improved after olanza-
pine was stopped.82 Dosing adjustments are not required
for renal impairment or based solely on age. It appears 
that the combination of factors that decrease clearance 
of the drug, such as age, cigarette smoking, and gender,
are necessary before a dosing reduction. Weight gain is a

significant problem associated with the use of olanzapine.
Patients with a low body mass index are more likely to 
gain weight than those with high pretreatment body mass
index.83 One case series reported a mean gain of 10 kg 
in 7 months.84 Increased blood sugar levels and trigly-
ceride levels have also been associated with olanzapine.
Olanzapine is 93% protein bound, primarily to alpha-l-
glycoprotein and albumin.Time to peak concentration is 6
hours and the elimination half-life is 52 h in those over 
age 65 years. Careful monitoring is recommended in con-
junction with drugs that prolong the QT interval. There
have been no cases of agranulocytosis with olanzapine,
although long-term use of this agent is limited.

Olanzapine has the potential to interact with other
medications. For example, carbamezepine, rifampin,
and omeprazole increase the clearance of olanzapine,
necessitating dosage adjustments. Ciprofloxacin inhibits
the metabolism of olanzapine, increasing the risk of 
toxicity when the two drugs are coadministered. When
olanzapine is added to haloperidol (perhaps in the
context of a planned substitution of agents), there
appears to be an increased risk of parkinsonism,85 pos-
sibly due to inhibition of cytochrome P-450-2D6 or
increased D2 blockade. Clozapine and olanzapine have
not been directly compared in controlled clinical trials in
the elderly. One recent study compared olanzapine (5, 10
or 15 mg) to placebo for agitation in AD.86 Olanzapine
was superior in measures of delusions, hallucinations and
agitation as measured by the neuropsychiatric inventory
(NPI). There was no significant difference in vital signs
between the groups.

Quetiapine

Quetiapine, an atypical antipsychotic that is structurally
similar to clozapine and olanzapine, has demonstrated
efficacy for the positive and negative symptoms of schiz-
ophrenia. The agent has high affinity for serotenergic
(5HT-2) and moderate affinity for dopaminergic (D2)
receptors, purportedly related to its relatively low poten-
tial for parkinsonism. Clinical trials have reported no dif-
ference in EPS severity between patients treated with
quetiapine or placebo. The agent also has affinity for
alpha-1-adrenergic and alpha-2-adrenergic and H1 hista-
minic receptors but not muscarinic receptors. The most
common side effects observed with quetiapine are dizzi-
ness, somnolence, constipation, postural hypotension, dry
mouth, dyspepsia, and headache. Additional side effects
include agitation, insomnia, tachycardia, and peripheral
edema. The elimination half-life of quetiapine is 6 h,
necessitating dosing two to three times per day. The peak
concentration occurs 1.5 h after administration, and food
increases absorption. The drug is 83% protein bound and
hepatically metabolized with several active metabolites.
Antipsychotic efficacy has been demonstrated in a dose
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range of 150 to 750mg per day, and clinical trials for schiz-
ophrenia have shown effectiveness in dosages of 300 to
400mg with a maximum dosage of 750mg per day. Renal
impairment does not necessitate dosage adjustment. In
contrast, patients with hepatic impairment require a
decrease in dosage.

Transient serum transaminasemia may require dis-
continuation of the agent. The levels normalize after
medication discontinuation, and there are no reports of
irreversible hepatic damage associated with quetiapine.
Patients over age 65 have diminished clearance of queti-
apine, and a reduction in dosage may be necessary.
Patients who have predisposition to hypotension should
have a slower titration schedule to a lower target dose.
Leukopenia but not agranulocytosis has been reported
with quetiapine. Weight gain of greater than 7% above
baseline has occurred in one-quarter of patients.87 A 
possible association between quetiapine and cataract 
formation necessitates ophthalmologic examination at
initiation of therapy, shortly therafter, and at 6 months.

Potential drug–drug interactions with erythromycin,
fluconazole, phenytoin, and ketoconazole (increased que-
tiapine levels by P-450 3A4 inhibition) justify a reduction
in quetiapine dosing. Close monitoring of international
normalized ratio (INR) is required in patients taking
warfarin with quetiapine. There are no published 
clinical trials specific to elderly patients comparing 
quetiapine to placebo. The response to quetiapine in 
published clinical trials has been variable; up to one-third
of patients have dropped out from studies because of 
lack of efficacy, and sustained efficacy has been called 
into question.88–90 Case reports support the use of queti-
apine for psychosis associated with Parkinson’s disease

without worsening motor symptoms,43 perhaps suggesting
a therapeutic niche.

For agent comparisons, see Table 80.4.

Symptom Treatment in Addition to the
Usual Management

Several additional approaches complement pharma-
cotherapy in the treatment of psychosis in later life. All
medical conditions have the potential to aggravate psy-
chosis in a direct or indirect manner. Focus on stabilizing
and maintaining patient overall health with preventive
screenings, thorough histories, and examinations should
have a positive effect on reducing the severity and dura-
tion of psychosis in late life.

Treatments for medical problems pose another pos-
sible contributing factor. For example, a flare-up of a
chronic condition or a new acute medical condition may
lead to changes in the medication profile of a patient.
The medications list should be frequently reviewed and
the clinician should ask, “Are any of these medications
nonessential?” An affirmation will lead to a medication
adjustment that may substantially reduce the psychosis 
or even prevent its initiation.

Pragmatic nonpharmacologic approaches for psychosis
may include cognitive behavioral approaches to minimize
the effect of the psychosis on the patient’s interpersonal
relationships. For example, a patient may be “coached”
to not spontaneously offer the content of a delusional
system to others or use the technique of “thought stop-
ping” to temporarily eliminate an internal psychotic

Table 80.4. Comparison of antipsychotic agents used in the elderly.

D2 5HT2a Effect of
Drug name receptor receptor Anticholinergic food on
(chemical class) antagonism antagonism effects Orthostasis Sedation Parkinsonism absorption

Clozapine Low High Very high High Very high Rare None
(dibenzodiazepine)

Risperidone High High Low Moderate Low Low None
(benzisoxazole)

Olanzapine High High Low Moderate Moderate Very None
(thienbenzodiazepine) low

Quetiapine Mode High Very low Moderate Moderate Rare Increases
dibenzothiazepine rate

Haloperidol High None Low Low Moderate High Decreases
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Hepatic Protein Dose/day Weight
metabolism binding T1–

2
(h) Dosing (mg) gain Cost/day Other

Extensive 97% 8–12 Twice 50–900 High 500 mg Agranulocytosis;
daily $22 brand decreased 

$14 generic dose in 
elderly

Extensive 88% 20–30 Once or 0.25–6 Low 2mg Decreased dose
P-450 twice $3 brand in elderly;

daily prolactin
increase

Weak P-450 93% 31 Once 5–20 Significant 10mg Decreased dose
daily $8.50 brand in elderly

Extensive 83% 7 Twice 100– Moderate 600mg Decreased dose
P-450 daily 800 $13 brand in elderly

Extensive 90% 21 Once or 0.5–8 Low 3mg Decreased dose
P-450 twice 18 cents in elderly;

daily (generic) prolactin
increase

stimuli. Other general health maintenance measures 
such as optimal nutrition and exercise regimens may also
have benefit, although the evidence base is very limited.
Education about late-life psychosis may improve patient
adherence to prescribed treatment regimens and offer
needed support to overwhelmed caregivers who are at
increased risk of excess morbidity and mortality.
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implications for health insurance coverage and often 
for health service arrangements. The significance of age
65 arises, in turn, from Medicare’s roots in the Social
Security system, from which it arose and to which it
remains organically connected. The identification of 65 as
“normal” retirement age arose, in turn, from the histori-
cal accident of its use in Germany’s social insurance
scheme implemented in the late nineteenth century, the
progenitor of other national social insurance programs.
Medicare Hospital Insurance, generally known as Part A,
parallels Old Age and Survivors Insurance (what is
generally called Social Security) in that it is a compulsory,
universal social insurance program, financed by payroll
taxes on all wage and salary earners (and a parallel 
tax on the self-employed), and paying benefits to anyone
with a work history or, under differing circumstances
depending on the particular program, their dependents
or survivors (in the case of Medicare, that includes
spouses or widows over age 65 and disabled minor chil-
dren). Medicare also contains Part B, or Supplemental
Medical Insurance, which legally is a purely voluntary
insurance program, one-quarter of which is financed by
monthly premiums paid by beneficiaries, the balance by
general federal revenues. Medicare’s connection to Social
Security is also reflected in its coverage of roughly 5
million nonelderly disabled persons, who qualify because
they receive Social Security Disability Income (SSDI)
benefits and have passed the 2-year waiting period
between SSDI eligibility and Medicare coverage.

What Medicare Covers—and Does 
Not Cover

As is widely recognized, Medicare provides health insur-
ance for those services covered in a typical private health
insurance package at the time Medicare was enacted 
in 1965. Due to fiscal constraint, those benefits have not

Although they account for less than 13% of the popula-
tion of the United States, persons 65 and older incur
almost 40% of this nation’s total health expenditures,
because the burden of illness increases as people age and,
on average, older Americans have better access to needed
health services than any other age group. The overall
levels of health care spending in the United States are so
high, and the U.S. population so large, that this also means
more money is spent on health care of older people in
the United States than is spent on the health care of the
entire population of any other nation in the world.1 Yet
the $400 billion we are now spending annually on health
services for older Americans still falls far short of pro-
viding older people with all the services they need and
has clearly not produced a system of care that is entirely
satisfactory either to patients or to physicians.

Older Americans are the only class of citizens of this
country with an entitlement to universal health insur-
ance, through Medicare. For all its virtues and undeniable
successes, however, Medicare has some significant short-
comings, both as a health insurance mechanism and as 
a major source of financing for the health care delivery
system. Thus, any examination of payment for health
services for the elderly in America must address what
Medicare does and how it does it, what it has accom-
plished, what it does not do, and the mechanisms that fill
in some, but certainly not all, of the gaps. This chapter
follows that sequence.

Medicare: Background Considerations

A logical place to begin a discussion of Medicare in a
textbook on geriatrics is to acknowledge that an individ-
ual’s 65th birthday generally tends to be without any
particular clinical significance, although it has major
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been significantly improved since, although understand-
ing of the medical needs of the elderly, patterns of
medical care, the organization of the health system, and
private insurance have all changed dramatically in that
same period. Thus, although Medicare provides reason-
ably extensive coverage of acute inpatient hospitaliza-
tion, for example, it provides essentially no coverage at
all for most dental services, correction of refractive error,
or hearing aids (Fig. 81.1). The fact that Medicare does
not, with a few exceptions, cover outpatient prescription
drugs is a problem of such magnitude in itself that it is
discussed separately.

Because of these and other limitations on Medicare
coverage, because there are such substantial deductibles
and copayments, and because—like most private health
insurance policies of the 1960s but hardly any today—
there is no cap or limit on the total out-of-pocket
expenses of beneficiaries, Medicare currently covers,
on average, barely half the total medical care costs of its
beneficiaries. Thus, essentially every Medicare benefici-
ary who can seeks some additional or supplemental form
of insurance (Fig. 81.2).

Medicare beneficiaries can obtain supplemental cover-
age in one of four ways. The most fortunate have sup-

Figure 81.1. Medicare benefits.
(Source: HCFA. Medicare and
You 2000, beneficiary handbook
available on www.medicare.gov.)
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Figure 81.2. Type of supplemental health insurance held by Medicare beneficiaries, 1998. (Source: HCFA. Medicare 2000: 35
Years of Improving Americans’ Health and Security, July 2000.)

plemental insurance provided as a retirement benefit by
a former employer; in 1997, about a third of beneficiaries
had such coverage, but that proportion is dwindling
rapidly, as employers seek to cut back on retiree health
benefits. Another 27% purchases individual supple-
mental or “Medigap” policies, the provisions of which are
summarized in Figure 81.3. Although the characteristics
of the Medigap market differ dramatically from one state
to another, premiums for Medigap plans have been rising
sharply in most of the nation in the past decade.

About 15% of Medicare beneficiaries have sufficiently
low incomes to qualify for either full or partial coverage
under Medicaid, the state-administered, federal–state
health insurance program for the poor. About the 
same proportion of beneficiaries is enrolled in Medicare
managed care plans, which are permitted considerable
freedom in establishing their own premiums, copayments,
and deductibles, but which universally have lower 
out-of-pocket expenses than “traditional” fee-for-service
Medicare. Approximately 12% of beneficiaries, or some
4.5 million individuals, are left with Medicare coverage
only. Those “Medicare-only” beneficiaries are highly
concentrated in the income range just above Medicaid
eligibility and tend to have the highest out-of-pocket
costs even though their incomes are relatively limited.

In general, the costs of supplemental insurance, in addi-
tion to the costs of all those services that are covered
neither by Medicare nor by supplemental policies,
leaves a significant burden of out-of-pocket expense. The
median elderly household spends slightly more than 20%
of its income on out-of-pocket health expenses, and even

the most affluent beneficiaries, those in the upper 4% of
the income distribution, spend roughly the same propor-
tion of their income on out-of-pocket health costs as the
median nonelderly family (Fig. 81.4).

Effects of Medicare

The dramatic improvements in life expectancy, health
status, and quality of life among elderly Americans in the
past three decades are the result of multiple, interactive
factors. Improvements in medical knowledge and tech-
nology, in the training and expertise of physicians and
other health professionals, and in incomes, education, and
nutrition among both the elderly and nonelderly have all
played a part. But Medicare has played an independent
role as well. Before the enactment of Medicare, persons
over the age of 65 actually used fewer hospital and physi-
cian services than younger people, despite their greater
burden of illness; now, of course, they use substantially
more. People 65 and over are now much more likely 
to have a usual source of medical care—and much less
likely to have to rely on clinics or emergency rooms—
than other age groups in the population.2 Also, many
medical advances that have helped transform the prac-
tice of medical care for the elderly, such as joint replace-
ment, angioplasty, and the use of lasers in ophthalmic
surgery, required significant financial investments by hos-
pitals and physicians that were in turn financed, at least
in part, by the availability of Medicare reimbursements
for the services.
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Figure 81.3. Ten standardized Medigap plans. (Source: HCFA.
Guide to Health Insurance for People with Medicare, avail-
able on www.medicare.gov.) *Plans F and J also have a high
deductible option. **Basic benefits include payment of the Part

A coinsurance, coverage for 365 additional days during life-
time after Medicare benefits end, payment of Part B coinsur-
ance (generally 20% of Medicare-approved expenses), and cov-
erage of the first three pints of blood.

Figure 81.4. Elderly health spending as a percentage of income, 1998. (Source: HCFA. Medicare 2000: 35 Years of Improving
Americans’ Health and Security, July 2000.)

One of the more interesting attempts to identify the
causes of improved health among America’s elderly was
that of Manton and Vaupel, who noted that the United
States had historically done quite poorly on international
comparisons of life expectancy, determined from birth or
early adulthood, but seemed to catch up as people aged.
Using data from five countries with excellent longevity

statistics, they then found that, measured from age 80, the
United States had the longest life expectancy. They attrib-
uted this finding to greater relative and absolute access
to medical care for older Americans than their counter-
parts in other countries, a phenomenon they attributed in
part to Medicare policies.3



Medicare and Providers

Medicare is not only a critical force in the life of its
beneficiaries, providing them with their major vehicle of
access to medical care, it is also a critical force in the
professional life of most providers of medical care in the
United States. It is the single largest source of revenue
for most American hospitals, home care agencies, clinical
laboratories, durable medical equipment suppliers, and
practitioners in many medical specialties, including of
course, internal medicine and geriatrics, and a significant
source of revenue for other physicians, many nursing
homes, and other health care organizations as well.
Medicare’s facility and operational standards, data and
reporting requirements, and quality-of-care measures are
pervasive not only because of Medicare’s importance in
itself but because other insurers and public agencies
often rely on or defer to them.

Because so much money is involved, and because it 
is believed that provider behavior and beneficiary access
to care are affected not only by the absolute level of
payment but also by what is paid for and how it is paid,
the mechanisms of Medicare payment receive consider-
able attention from providers themselves, policy makers,
academics, and policy analysts. Medicare’s principal
payment systems are summarized in Figure 81.5.

The mores of politics essentially require every provider
group to insist that its level of payment is woefully in-
adequate. There is probably no platonically correct level
in any event, but where data are available, they permit
drawing the following conclusions. Since the Prospective
Payment System was adopted in 1993, on average general
hospitals have been paid more than their costs for
treating Medicare patients, although private insurers
frequently paid an even larger premium over costs;4

before the Balanced Budget Act of 1997, most skilled
nursing facilities and home care agencies prospered
under Medicare payment arrangements; many have lost
money since, although their finances appeared to have
stabilized by calendar year 2000;5 specialty psychiatric
and rehabilitation facilities have also done reasonably
well; and the provision of clinical laboratory and durable
medical equipment services to Medicare has been an
extremely profitable business.As for physicians, Medicare
has traditionally paid less than private insurers, but the
ratio of Medicare payments to average private payments
rose rather dramatically during the latter half of the
1990s, more because private payers squeezed their pay-
ments than because of Medicare increases. The Physician
Fee Schedule was implemented for Medicare in 1992,
with the principal objective of shifting a substantial share
of Medicare physician payments away from surgery and
procedure-intensive specialty care toward more general-
ist,“cognitive” services. There has been some reallocation
of physician spending as a result, but perhaps less than

family practitioners, general internists, and geriatricians
might have hoped, at least in part because of the inade-
quacies of the coding/categorization system for Medicare
evaluation and management services and the political
skills of procedure-oriented specialists.6 Roughly half of
all the physician services for which Medicare pays fall
into the fivefold classification of “Evaluation and Man-
agement,” yet that system fails to adequately capture or
describe the full range of noninterventional physician
services.7

Medicare Managed Care

In the 1990s, when the growth of managed care arrange-
ments dominated the private health insurance sector 
in the United States, much attention was paid to the rel-
atively smaller role managed care plans continued to
occupy in the Medicare program. In fact, health main-
tenance organizations (HMOs) had been included in
Medicare since the program’s inception, as traditional
prepaid group practices (the term HMO was not even
invented until the early 1970s) such as Kaiser-
Permanente and Group Health of Puget Sound. These
programs were permitted to retain enrollees who had
been members before retirement and were paid on a
cost-reimbursement method, at a time when cost reim-
bursement was the dominant mode of payment for all
Medicare providers. Beginning in 1985, Medicare began
to pay HMOs on a full-risk basis; that is, a flat capitated
monthly rate was established by formula for every 
county in the United States by a formula that, in princi-
ple, established the equivalent of 95% of per beneficiary
costs in the conventional fee-for-service program. HMOs
that were able to provide the basic Medicare benefit
package at lower cost were given the option of returning
the excess to the government (an option that was 
never exercised), establishing a stabilization fund, or
providing additional benefits—the option that was most
widely chosen. Beneficiaries retained the option of
enrolling or disenrolling from HMOs at will, thus making
it necessary for the plans to offer significant additional
benefits to get beneficiaries to forsake free choice of
providers and agree to having their access to care
‘‘managed.”

Medicare enrollments in HMOs grew from roughly 1
million, at the time risk contracting was introduced, to
more than 6 million by 1997, although that growth was
characterized by peaks and valleys rather than a steady
increment. Medicare managed care was highly concen-
trated in a few areas of the country, notably the West
Coast, which has always had higher levels of managed
care enrollments since the creation of Kaiser-Permanente
during World War II, and south Florida, which has long
been characterized by extremely high fee-for-service
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PART B 

Figure 81.5. Medicare payment systems. (Sources: Medpac
June 2000 Report to Congress; Ways and Means 1998; Green
Book; Medicare Explained 1999; and conversations with HCFA
staff.) 1 In 1998, Medicare payment to cost ratios for inpatient
and outpatient hospital services was 102.6%. Private payers
payment to cost ratio was 113.6% for hospital services in 1998.

PART A

(Source: Medpac Report to Congress, June 2000.) 2 Until their
PPS implementation dates, rehabilitation and psychiatric hos-
pitals are paid on a reasonable cost basis within TEFRA limits.
3 Until implementation of PPS in October 2000, home health
agencies receive payment under a cost-based reimbursement
system, referred to as the interim payment system.



costs. Extensive study of Medicare managed care plans
during this period revealed that they did indeed use fewer
days of inpatient hospitalization and more office visits
than were typical in fee-for-service arrangements, and
that they provided an overall quality of care comparable
or in some cases superior to that prevailing in the fee-
for-service community in the same areas, but that they
probably undersupplied services to the sickest and most
chronically ill enrollees.8 Surveys of beneficiaries showed
that the overwhelming proportion of Medicare managed
care beneficiaries were highly satisfied with their plans—
not a surprising finding when one remembers that
dissatisfied beneficiaries were always free to disenroll 
at will—but the great majority of those not enrolled in
HMOs did not want to be—hardly a surprising finding
either.9

For a growing share of for-profit HMOs, Medicare
managed care proved a profitable venture because,
although payment was set at 95% of the average costs for
fee-for-service enrollees, the HMOs almost invariably
enrolled relatively healthier beneficiaries. Some of this
risk selection resulted from carefully designed marketing
strategies of the HMOs (so-called “cherry-picking”), but
most of the phenomenon was attributable to the fact that
beneficiaries with the greatest burden of chronic illness
were more likely to have established relationships 
with particular physicians or hospitals who may not have
participated in particular HMOs, while restrictions of
freedom of provider choice were most acceptable to 
beneficiaries without established physician relationships,
especially those who had recently relocated to retirement
areas in Florida, Arizona, or California.10

The Balanced Budget Act of 1997 sought to achieve a
substantial expansion of Medicare managed care enroll-
ment by creating a new Medicare Part C for capitated
plans (renamed “Medicare + Choice”), expanding the
types of managed care plans that would be eligible to
enroll beneficiaries and receive capitated payments, and
establishing an annual open enrollment period with
extensive concomitant beneficiary education. At the
same time, however, the U.S. Congress fiddled with the
payment formula for Medicare + Choice plans to elimi-
nate some of the windfalls from risk selection, to reduce
some of the geographic inequities that arose from dis-
crepancies in fee-for-service costs across communities,
and to provide incentives for plans to enter more rural
communities. The net result was a significant constraint
on increases in payment rates in most metropolitan areas
that already had considerable Medicare managed care
enrollment. Combined with difficult times for the HMO
industry in its private business, rapidly rising pharmaceu-
tical costs, and a continuing inability among the plans to
effectively manage utilization, this led to a substantial
contraction, rather than expansion, of Medicare managed
care (Fig. 81.6).

Medicare: Long-Term Financing Issues

During the 1990s, the long-term financing of Medicare
became a major political issue. There were several
reasons: preoccupation of political leadership with
federal budget deficits at a time when Medicare
accounted for roughly 10% of the total budget and was
the most rapidly growing component; growing recogni-
tion of the longer-term implications for Medicare and
Social Security financing of the aging of the “baby boom”
generation, reinforced by a well-organized and well-
financed campaign to convince policy elites and the
general public of the existence of a serious impending
“entitlements crisis” that required an immediate scaling-
back of the national commitment to income support and
health insurance programs; and the very rapid rate of
increase in Medicare costs in the first 6 years of the 1990s.
Most concretely, and most immediately, the Hospital
Insurance Trust Fund appeared to be about to run out of
money. In the spring of 1997, it was projected that the
Fund would be insolvent by 2001 unless major policy
changes were undertaken.11

The Balanced Budget Act of 1997 reduced future
Medicare expenditures by more than $200 billion
(although at the time it was enacted it was projected to
save only half that much) and created a National Bipar-
tisan Commission on the Future of Medicare to address
the long-term financing problems and report back to the
Congress. In the period immediately following enactment
of the Balanced Budget Act, Medicare expenditures actu-
ally fell for the first prolonged period in the program’s
history. These reductions caused considerable turmoil
and financial stress for many nursing homes, teaching
hospitals, and especially home health agencies.12 How-
ever, the savings achieved by the Balanced Budget Act
and other administrative initiatives, and, more impor-
tantly, the enormous economic boom of the late 1990s to
which the Balanced Budget Act is believed to have con-
tributed, have combined to dramatically improve the
long-term financial prospects of Medicare. By the spring
of 2000, the Hospital Insurance Trust Fund was projected
to remain solvent for another 25 years, and the financial
well-being of the program continued to improve
throughout the year.13

Thanks in small part to the very rapidity with which
Medicare’s financial circumstances changed after the
Balanced Budget Act was enacted, and in much larger
part to serious ideological and philosophical divisions
among its members, the National Bipartisan Commission
was unable to reach any agreement and issued no report.
The recommendations of its cochairmen, however, have
subsequently become the basis for further discussions of
Medicare “reform” in the early years of the twenty-first
century. That “reform,” supported by many conservatives
who favor a smaller role for government progress, would
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transform Medicare from a defined-benefit, government-
operated insurance program to one in which the govern-
ment annually made a defined contribution toward
purchase of a private health plan, with the size of that
contribution determined by a bidding process. If private
plans offered prices lower than Medicare’s current costs,
premiums for “traditional” Medicare would increase.
Under such a system, the government’s contribution 
to Medicare coverage for any given beneficiary would 
be determined not by the costs of the services that ben-
eficiary actually consumed, but by some fraction of the
average price bid by private insurance plans. Beneficia-
ries would either have to opt to enroll in low-cost plans,
which would likely have very restrictive provider
networks or utilization limitations, or pay higher out-of-
pocket premiums to maintain their current coverage.
There are many practical and conceptual, as well as philo-
sophical, objections to such a scheme, but in the current
political environment its adoption remains a possibility.14

What Medicare Does Not Cover:
Prescription Drugs

When Medicare was enacted in 1965, outpatient pre-
scription drugs played a much smaller role in medical
therapeutics than they do today, and they were much less
expensive. As a result, most private insurance plans
offered limited, if any, coverage for pharmacy, and the
failure to include a pharmacy benefit in Medicare was
hardly noted. By now, however, the absence of prescrip-
tion drug coverage in Medicare has become a real crisis.
Total spending on prescription drugs for Medicare
beneficiaries now averages roughly $1000 per year.15

Two-thirds of beneficiaries have at least some insurance
coverage for prescription drugs through employer-
sponsored or individual Medicare supplemental policies,
through Medicaid, or through HMO enrollment, but few
of those policies cover the full cost of pharmaceuticals,

Figure 81.6. Medicare risk contracts, 1990–2000. (Source:
Zarabozo C. “Is the sun setting over Medicare managed care?”
presentation at Institute for Medicare Practice, Medicare
Seminar, February 2000. Note: Number of contracts from
December of that year, except in 2000, when June numbers are
used. Medicare managed care enrollment, 1990–2000.) (Source:

Zarabozo C. “Is the sun setting over Medicare managed care?”
presentation at Institute for Medicare Practice, Medicare
Seminar, February 2000. Note: Enrollment numbers are for
December of the preceding year, except in 1999, when January
1999 data are used.)



and thus more than 40% of those expenditures come
directly out of pocket. Perhaps more importantly, there
is very strong evidence that, although beneficiaries 
who lack insurance coverage for prescription drugs have
poorer health status than those with coverage, they
obtain significantly fewer prescriptions—almost 25%
fewer. Absence of coverage is thus a significant barrier to
access to needed pharmaceuticals, especially among low-
and moderate-income beneficiaries (Fig. 81.7).

As of this writing, proposals to provide prescription
drug coverage to Medicare beneficiaries are the subject
of heated political discussion, but it is not clear what
policies will emerge from that process.

What Medicare Does Not Cover:
Long-Term Care

As significant as the problem of prescription drug cover-
age is for many Medicare beneficiaries, the single largest
share of out-of-pocket expenditures is attributable not to
drugs but to long-term care. Medicare does provide some
coverage for skilled nursing facility services, and rather
more expansive coverage for home health care, but both
were clearly intended to apply only to limited, short-term,
postacute episodes, and although a considerable loosen-
ing in the definitions of the home health benefit in the
1990s permitted its application to a growing share of real
long-term cases, that loosening was largely ended by the
Balanced Budget Act (Fig. 81.8).

At any given time, about 4% of all Americans 65 and
older reside in nursing homes, but Medicare pays less
than 10% of the total costs of nursing home care. Some
relatively affluent patients, or those with affluent families,
pay for nursing home services entirely from private
resources, but for the great majority of nursing home
patients, Medicaid is the primary source of financing.
Medicaid currently pays for just under half of all national
nursing home expenses, but that figure is misleading, for
two reasons. First, Medicaid, which by law is always a
payor of last resort, pays nursing homes only the differ-
ence between the approved Medicaid rate for nursing
home care and the beneficiary’s contribution, generally
defined as the person’s entire income less $32.50 per
month for a “personal needs” allowance. The beneficiary
contribution, which generally consists of a monthly Social
Security check, is considered “private” expenditure in 
the National Health Accounts. Second, many long-stay
nursing home residents attain Medicaid eligibility only
after having exhausted their private resources in the 
first part of their nursing home stay; nursing homes are
thus free to charge particularly high prices to “private”
patients, with the perverse effect that that accelerates
their spending down to Medicaid eligibility.

Since policy analysts first recognized,some 20 years ago,
that Medicaid, which was originally thought of primarily 
as health insurance for low-income children and their
mothers, was spending the lion’s share of its money on
nursing home care for frail seniors, many of whom had
become poor only as a result of their need for long-term
care, there has been widespread recognition that some-
thing should be done to rationalize the financing of long-
term care services, especially as the population continues
to age and the number of people in their late seventies and
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Figure 81.7. Distribution of Medicare beneficiaries by drug
coverage status and source of coverage, 1996. (Source: Davis
M, Poisal J, Chulis G, Zarabozo C, Cooper B. Prescription drug
coverage, utilization, and spending among Medicare benefi-
ciaries. Health Affairs. 1999;18(1)231–243, with permission.)

Figure 81.8. Long-Term Care Financing, 1998. (Source: Graves
TN, Kassner E, Mullen F, Coleman B. Long term care fact sheet.
Washington, DC: AARP Public Policy Institute; 2000.)
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eighties living alone—the population most at risk for
needing long-term care services—continued inexorably to
increase. But, although there has been a considerable shift
in patterns of formal long-term care services away from
institutions and toward community-based care,neither the
division of responsibility for financing those services nor
the intellectual framework within which one could fully
reconstitute those financing patterns has changed very
much. Solving the problem of financing long-term care
thus remains very much a long-term problem.

Medicare’s Safety Net

Although Medicaid pays for the greatest share of nursing
home costs for the elderly, its role in assisting other
Medicare beneficiaries should not be overlooked. Of the
6 million people who are dually eligible for Medicare and
Medicaid, perhaps a quarter are receiving formal long-
term care services. For the rest, Medicaid is an essential
supplemental insurer, covering not only the copayments
and deductibles for Medicare, but also those services for
which Medicare does not pay at all, including outpatient
prescription drugs, dental, vision, and hearing services
and medically necessary transportation. Because of the
way most states maintain their Medicaid data, it is almost
impossible to tell how spending on behalf of dually eligi-
ble beneficiaries is allocated between long-term care and
acute services, but given the interrelationships among
age, poverty, and ill health, it is reasonable to assume that
the community-dwelling dual eligibles are relatively high
users of acute care services—as are individuals in the
long-term care system.

The rules for achieving Medicaid eligibility are bewil-
deringly complex and vary considerably from one state
to another. The relevant point is that, although almost 
all individuals legally entitled to Medicare have either
enrolled or consciously chosen not to, many individuals,
including many Medicare beneficiaries, who are legally
entitled to Medicaid benefits are not enrolled. Reasons
for failure to utilize Medicaid benefits include lack of
awareness, the rigors of the enrollment process, and dif-
ficulties meeting documentation and other requirements
associated with enrollment or because state eligibility
officials, themselves confused, fail to enroll individuals
who in fact are eligibile. Medicaid is thus a very effective
safety net for those it catches, but many still fall through
the holes.

Conclusions

America’s elderly are the beneficiaries of enormous
public expenditures for their health care, which has
produced, on average, a level of access to modern, high-

technology care unparalleled in the world. At the same
time, elderly persons in the United States remain more at
risk for crippling out-of-pocket medical expenses or 
the inability to obtain access to needed care for financial
reasons than their counterparts in other industrial
nations. The United States spends so much on health care
for its elderly because its services are so expensive, not
because its public programs are especially generous in
design or philosophy.

Within the next 30 years, the number of persons 65 and
older in the United States, who are thereby eligible for
Medicare, will double. Assuming that health care costs
continue to grow more rapidly than general inflation, that
means that the real costs of supporting the Medicare
program, even as currently defined, may triple. During
the same time, the costs of health services that Medicare
does not cover, such as outpatient prescription drugs,
can be expected to increase even more rapidly than other
health care costs. One is reminded of the old joke con-
cerning the review of a bad restaurant: there are only two
problems—the food is lousy and the portions are too
small. For Medicare, the benefit package is woefully
inadequate, but maintaining only those benefits will be
increasingly expensive in the years to come.

On the other hand, all those people 65 and over are
going to be here 30 years from now, regardless of how
Medicare is constituted or whether it exists at all. One
can assume, at least for purposes of discussion, that ours
will continue to be a society that is generous and socially
concerned enough to be unwilling to deny needed health
services to elderly people who could benefit from them.
Someone, in other words, is going to have to pay. The only
real question is who.

Policy debates about the long-term direction and con-
figuration of Medicare touch on many putative subjects.
and take many different forms, but the central underly-
ing question is how responsibility for the costs of medical
care for the elderly are to be shared. If one believes that
the elderly are already bearing an excessive share of their
medical costs (especially when compared to younger.
more affluent groups in society), then one set of future
directions for Medicare is implied. However, that does
not appear to be a view that currently controls the com-
manding heights of the American political debate. What-
ever the outcome, the future of Medicare is ultimately
and essentially a political question, and the outcome will
be politically determined.
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82
Justice and the Allocation of Health 
Care Resources
Nancy S. Jecker

asks, “According to what criteria are scarce health care
resources currently distributed?” Next, it explores pro-
posals for more justly distributing health care resources.
The chapter closes by relating decisions about allocating
health care to the more general goal of establishing a just
society.

De Facto Rationing

Health care rationing refers to the denial of beneficial
health care under conditions of fiscal or resource scarcity.
Although it is often assumed that rationing is a problem
looming in the future, in fact, in the United States, health
care is already rationed in many unplanned and informal
ways.

Poor and Uninsured Populations

First and foremost, rationing of care occurs for patients
who are poor or uninsured. Thus, patients who lack 
access to mainstream providers often receive health care
through an emergency department.7 There, physicians
may be encouraged, for purely economic reasons, either
to treat those who have an undesirable reimbursement
status as outpatients or to transfer such patients to public
hospitals. These policies and other factors place patients
without health insurance at greater risk for suffering
medical injury due to delayed diagnosis or treatment or
otherwise substandard medical care.8 Such factors may
also help to explain why the poor and poorly educated
die at higher rates than those with higher incomes or
better education.9,10 Unplanned rationing also takes place
when long waits at emergency departments cause persons
in need of urgent care to leave without receiving care.11–14

In a recent survey of 277 public and private hospitals,
38% reported that overcrowding sometimes required
holding admitted patients in the emergency department
for 24 h or longer until beds in appropriate care units

There is growing concern in the United States, and in
many other developed nations, that health care expendi-
tures are too high and are growing too rapidly. Between
1950 and 1990, U.S. health expenditures grew 3% per
annum, faster than expenditures for other goods and
services. Economists forecast that if health spending in
the United States continues to outpace other areas of the
economy at this rate, by 2030 health care will consume
almost one-third of the gross national product.1

One of several factors responsible for increasing health
care costs is the changing demographics of populations in
most developed countries. Since 1900, the proportion of
older people relative to younger people has increased,
and demographers predict that this trend will continue
well into the twenty-first century. An aging population
significantly affects health care costs because elderly indi-
viduals, as a group, consume health care at higher levels
than other age groups. In the United States, persons 65
and over account for approximately 12% of the popula-
tion, but they use one-third of the nation’s total personal
health care expenditures (exclusive of research costs).2 If
present levels of disability remain stable, future spending
increases will occur primarily in the areas of chronic, sup-
portive care needed by frail and disabled elderly persons.3

Although it is sometimes assumed that the high cost of
caring for the elderly is due to an “excessive” use of high-
technology services at the end of life, recent studies cast
doubt on this assumption.4

As efforts to reduce health care expenditures are
implemented, the impact on patients and physicians is
becoming more apparent. Increasingly, physicians must
attempt to balance the twin goals of providing the best
possible care for patients while simultaneously limiting
the use of costly tests and procedures.5,6 Rationing, often
thought to be an inevitable feature of future reforms, is
being discussed with growing frequency.

This chapter addresses the general problem of justice
in the allocation of scarce health care resources. It looks
first at the question of current health care allocation and
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became available. Among responding hospitals, 40%
acknowledge diverting ambulances to other hospitals for
reasons of overcrowding.15

Geographic Variations in Utilization of Health
Care Resources

In addition to de facto rationing based on ability to pay
for care, unplanned rationing also may occur on the basis
of geographic location. Wennberg demonstrates substan-
tial geographic variations in utilization of health care
resources, primarily related to differences in the capacity
of the local health care system and the practice style of
local physicians.16 For example, capacity influences the
intensity of terminal care for Medicare enrollees, with
residents of areas with high per capita supplies of acute
care beds more likely to die as inpatients in hospitals and
more likely to be admitted to intensive care units during
their last 6 months of life.17 Although it is commonly
assumed that geographic variations occur as a result of
physicians failing to conform their practice to standards
of scientific medicine, this assumption is not borne out.
Geographic variations are equally present in communi-
ties served primarily by academic medical centers. For
example, populations living in Boston and New Haven,
served by some of the nation’s most distinguished
teaching hospitals, utilize strikingly different per capita
amounts of hospital care, despite remarkable similarities
in demographic features and other factors that predict
the need for care.18 For several decades, the per capita
amount of care provided to residents of Boston has been
about 60% higher than the per capita amount provided
to residents of New Haven. These differences are driven
by Boston’s relatively greater per capita supplies of hos-
pital beds. These findings reinforce the notion that capac-
ity, not medical science, drives the rate of hospitalization.

The phenomenon of geographical variation does not
necessarily demonstrate that health care is rationed to
patients who reside in geographic areas where medical
resources and personnel are less abundant. This dis-
parity occurs because “rationing” does not simply mean
reduced access; instead, it implies reduced access to
beneficial treatments. There is no evidence to suggest,
however, that more intensive medical treatments always
yield benefits for patients. As Wennberg noted, “There is
no scientific evidence that more is always better. There
are few studies of the outcomes of hospitalization 
versus less intensive ways of treating patients with the
same disease profiles; and those that have been done
show no advantage from more intensive care.”19 For
example, outcomes in terms of life expectancy are no
different for populations living in Boston and New
Haven, despite Boston’s greater hospital capacity and
despite the fact that Bostonians are more likely to die in
the hospital.

What can we conclude about the ethical implications
of geographic variability? Certainly, geographic variation
makes evident that the distribution of health care occurs
in a morally arbitrary and unplanned fashion. The flow of
resources often takes place in an unconscious rather than
a deliberate and thoughtful manner. Not only do indi-
vidual patients tend to be unaware of the influence of
geographic location, but the influence of supply on uti-
lization occurs without clinicians’ explicit knowledge of
the relative level of available resources. For example, cli-
nicians serving populations in hospital referral regions
where the supply of acute care hospital resources is rel-
atively low do not appear to be aware of constraints on
their practice of medicine.20

In addition, geographic variation highlights the impor-
tance of creating a more explicit, publicly accountable
approach to health care allocation because, to the extent
that health care allocation occurs in an unplanned
fashion, whatever rationing this entails will not be applied
consistently. De facto rationing raises serious questions
of fairness because it fails to treat patients who are sim-
ilarly situated in a similar fashion. Therefore, whatever
benefits and burdens medical services confer are distrib-
uted on the basis of a morally arbitrary fact—where
persons happen to live. A more deliberate system can
better approximate the ideal of fairness by attempting to
specify morally relevant differences between persons and
make these the basis for rationing. For example, the
quality, length, or likelihood of medical benefit a patient
is expected to receive represents more sound criteria 
for rationing than do morally arbitrary factors, such 
as whether a patient happens to live in Boston or New
Haven. No one would suggest that Bostonians are
morally more deserving of medical services by virtue of
living in Boston.

Other Examples

Other examples of unplanned rationing include slowing
reimbursement and use of health care resources by
means of bureaucracies that impede, inconvenience, and
confuse providers and patients. The impact of bureau-
cracy is evident, for example, in statistics revealing that
59.7% of Medicaid or welfare denials result from prob-
lems with paperwork or documentation.21

Rationing also may be an unplanned outcome of the
culture of modern medicine, which trains physicians to
cure disease and prolong life while downplaying the
significance of care-oriented, low-technology therapies
aimed at providing comfort and improving the quality of
patients’ lives.22 For example, evidence suggests that
adequate palliative care is frequently unavailable for
dying patients,23 infants24 and children,25,26 burn patients,27

cancer patients,28 postoperative patients, and elderly
patients.29 To the extent that physicians lack the knowl-



edge or skill to offer palliative care services, rationing
occurs by default rather than by a deliberate decision 
for which any individuals are held accountable.30,31

Within palliative care, more costly, high-technology
modalities of pain management are sometimes favored
over low-technology modalities, such as oral medication,
without differences in patient outcomes.32,33 Access to 
palliative care is also restricted for patients who are not
terminally ill because needed services have traditionally
been reserved for end-of-life care rather than made 
available to patients and families throughout the illness
trajectory.34

To the extent that society at large devalues the lives of
ethnic minorities, women, the elderly, or other groups,
there is every reason to think that this will be reflected,
perhaps unconsciously, in health care decisions. Thus, age-
based rationing of health care may occur when patient
age is discretely factored into decisions to admit patients
to the hospital, provide intensive care, terminate therapy,
or initiate vigorous treatment.35

Discrimination based on group membership can also
occur as the result of inattention to the differential effects
that policies have for different segments of society. For
example, although age-based rationing appears gender
neutral, it would, in fact, have a disproportionate effect
on women because more women than men fill the 
ranks of older age groups.36 Likewise, although the job-
based insurance system is not explicitly gender based,
it more negatively affects women as a group because
women are more likely than men to work on a part-
time, part-year, or temporary basis, or in nonunion or
low-wage jobs—job categories that offer health care ben-
efits less frequently.37 Women who work outside the paid
labor force, whether caring for children or tending to dis-
abled elderly relatives, are also disadvantaged under a
workplace insurance system. Although many women
receive workplace health insurance through spouses, this
factor can lead to economic dependence and places
women at risk of losing coverage through divorce or 
widowhood.

Likewise, limited awareness of the effects of policies 
on racial groups may contribute to racial differences 
in health insurance coverage,38 infant mortality,39,40 life
expectancy,41 access and outcome in organ transplanta-
tion,42–44 use of revascularization procedures after coro-
nary angiography,45 survival following cardiac arrest,46–48

inadequate emergency department analgesia,49 and drug
therapy for human immunodeficiency virus (HIV)
disease.50

In summary, although rationing of health care is rarely
put forward and defended in a public manner, rationing
of health services nonetheless occurs. Unplanned and
informal rationing often reflects morally arbitrary crite-
ria, such as geographic location, or medically irrelevant
factors, such as the ability to pay.

Proposals for Explicit Health 
Care Rationing

The problem with the de facto rationing described here
is that it does not even aspire to meet ethical standards.
Thus, implicit rationing is typically not thought through,
not applied consistently, not accountable to the public,
not decided democratically, and not insulated from arbi-
trary and unfair manipulation. In light of these concerns,
most would prefer a planned and public system of allo-
cating health care over the present approach. While
critics cast doubt on the idea that explicit rationing con-
stitutes proper public policy,51 most agree about the value
of openly debating health care policies and reaching
agreement about fundamental principles of justice in
health care. In North America, Europe, and other devel-
oped countries, public opinion has been solicited regard-
ing rationing of health care and the need to set limits in
health coverage. These efforts enable public opinion 
to become visible and play a role in health policy 
deliberations.52,53

The Oregon Proposal

Various proposals for explicit rationing of health care
have been defended as ethically sound. Perhaps the most
well known is Oregon’s plan to deny Medicaid reim-
bursement for certain categories of medical services.54

Oregon’s plan was the outgrowth of the 1989 Oregon
Basic Health Services Act, a central goal of which was 
to extend Medicaid to all Oregonians falling below the
federal poverty level. The means proposed to pay for this
included restricting medical services to current Medicaid
eligibles. The Oregon Health Services Commission 
was responsible for determining the relative priority of
medical services. In the Commission’s initial plan, a com-
puter generated a list of diseases rated by a formula
taking into account the cost of treatment, length of
benefit, and quality of well-being after treatment. How
far down the list treatments were covered would depend
on the availability of funds in each biennium. At some
point along the list, a line would be drawn and diseases
and injuries that fell below it would not be covered.

After coming under intense criticism, the Commission
formed an Alternative Methodology Subcommittee to
develop an alternative approach to prioritizing services.55

The revised approach excluded cost as a significant factor
in prioritizing services; instead, it considered the per-
ceived benefit of various treatment categories to individ-
uals and society, as well as their perceived necessity. The
revised plan emphasized preventive care and treatable,
life-threatening conditions that affect many, rather than
conditions that are minor or are fatal and incurable. For
example, organ transplants were moved from the bottom
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to near the middle of the priority list, and familiar ail-
ments, such as pneumonia, were placed near the top.56

Oregon’s proposal explicitly incorporates rationing,
most notably rationing based on the likelihood, quality,
or length of medical benefit that a patient will receive
from treatment, and rationing based on the imminence of
a patient’s death. A number of ethical arguments have
been adduced in support of each proposal. Rationing
based on medical benefit is defended on utilitarian
grounds, by arguing that services that generate the great-
est amount of benefit merit the highest priority. Accord-
ing to this approach, payoff to patients, and to people
generally, is the measure of justice in health care alloca-
tion. Medical benefit is also defended on nonutilitarian
grounds. For example, it is argued that if people were to
devise a just distribution scheme without knowing how
such a scheme would affect them, or what their health
care needs would be, they would prefer a distribution that
assigned people the greatest entitlement to resources
when they would have the greatest chance of actually
benefiting.57

Various ethical reasons can also be advanced in
support of rationing based on the imminence of a
patient’s death. Such an approach arguably has the
advantage of saving the greatest number of lives. Alter-
natively, the justification for applying this criterion may
rest on the belief that a patient whose death is imminent
is in greater need of health care and that health care
should be given first to those with the greatest need.58

Critics of both a medical benefit and an imminent
death criterion express the concern that these approaches
may have adverse effects on elderly persons.59 As older
persons, on average, have a lower life expectancy than
younger persons, rationing that takes into account the
duration of medical benefit will disproportionately affect
older persons. Likewise, to the extent that advanced age
correlates with poorer outcomes for medical procedures,
rationing based on medical benefit will adversely affect
the elderly as a group. Regarding the criterion of immi-
nent death, the elderly are at greater risk of being denied
treatment if, as a group, they are found to be at increased
risk of mortality for various medical interventions. Thus,
although medical benefit and imminent death are age
blind, they may be found to have adverse effects on the
geriatric population.

Age-Based Rationing

Age is also put forward as an explicit basis for allocating
limited health care resources. Perhaps the most pro-
minent proponent of age-based rationing is Daniel 
Callahan, who argues that “government has a duty, based
on our collective social obligation, to help people live out
a natural life span, but not actively to help extend life
beyond that point.”60 According to this approach, public-

funded life-extending care should not be available to
older persons. Instead, government should pay only for
medical services intended to improve the quality of life
of elderly persons.

Ethical arguments favoring age-based rationing often
appeal to society’s duty to younger age groups. For
example, it is argued that unless age-based limits to
health care are set, we will cheat our children and future
generations out of adequate health care or other essen-
tial goods, such as education.61,62

Alternatively, age-based rationing is defended by
arguing that although it initially appears to favor one
group of people over another, in fact it affects all persons
equally over time.63 This reasoning applies because, over
time, each person ages. Therefore, over time, all persons
experience both the advantage of greater access when
they are young and the disadvantages of reduced access
during old age.

Age-based rationing is also justified on utilitarian
grounds, by arguing that investing health care dollars 
in younger persons represents, on average, a better re-
turn on investment because the young generally have a
greater number of years ahead to live. Another utilitar-
ian defense of age-based rationing points out that a great
financial gain could be obtained by limiting health care
to the elderly because the elderly use a disproportionate
share of health care dollars. According to one estimate,
more than 50% of patients hospitalized for myocardial
infarction are over age 65.65 If treatment for this condi-
tion were rationed on the basis of age, a major reduction
in health care expenditures would be achieved.

Opponents of age-based rationing hold that a just dis-
tribution of health care requires meeting the essential
needs of all persons, irrespective of age.65 Thus, if older
persons have, on average, a greater need for health care
resources, then they are entitled to receive a greater share
of such resources. Alternatively, opponents claim that the
allocation of health care should depend more on the
quality of benefit that medical interventions can produce
than on the number of years a patient lives.66

In addition, critics of age-based limits maintain that
society has special duties to older persons that forbid
placing age-based limits on medical care. Such duties may
stem from the belief that older persons are more deeply
embedded within the fabric of social life. According to
this position, “The more personally interwoven a person
becomes with others through time, the greater the
damage done to the social fabric when that person is torn
away by death.”67 Alternatively, special duties may spring
from the contributions that older persons as a group 
have made to the creation of social goods, such as science,
technology, medicine, and culture.68 Proper recognition 
of these contributions requires ensuring that the elderly
themselves reap the benefit that these social goods 
offer.



Finally, as already noted, age limits on health care
adversely affect women because the population of older
adults includes more women than men.69 Among the pop-
ulation aged 65 and over, there are only 68 men per 100
women. The disparity in the numbers of men and women
is greatest within the oldest age groups. Thus, for the
group aged 85 and over, there are a mere 45 men per 
100 women.70 Denying lifesaving medical care to older
women also harms women disproportionately, as women
have more future years to live. At age 65, a woman can
anticipate living about 18 more years, whereas a man at
this age can expect only 14 more years. Women who reach
age 75 can look forward to 12 more years of life; by
contrast, men at this age will live an average of 9 more
years.71

National Health Insurance

Age-based rationing focuses on a personal quality of
individuals and uses this as a basis for distinguishing
between persons, whereas other approaches emphasize
similarities rather than differences between persons.
For example, those who advocate applying a principle 
of equality to the distribution of health care insist 
that, morally speaking, it is not possible to discriminate
between individuals and assign people different rights to
health care. Instead, whenever anyone enjoys access to a
health care service, justice requires making that service
equally available to everyone with similar health care
needs.72

The more precise interpretation of an egalitarian
principle depends upon how the concept of “need” is
elaborated.73 Thus, to say that resources must be equally
available to everyone who needs them may mean that
people should have equal access to every service from
which they stand to benefit. Understood in this sense,
a principle of equality applies to all areas of health 
care. Alternatively, if “need” refers only to services that
provide especially important benefits, then the principle
of equality applies only to “basic” or “essential” services.
On the latter interpretation, although nonessential serv-
ices may be unequally distributed, services that provide
very important benefits to people must be equally 
accessible.

The goal of making basic health care equally available
to everyone, irrespective of factors such as a person’s
income or geographic location, was one of the central
aims of the Canadian health care system. The Canadian
health care system is a publicly funded system based on
the philosophy that health is a right, not a commodity.74

Thus, in Canada, universal access to provincial health
insurance solves the problem of the uninsured by pre-
venting it from occurring. The 1984 Canada Health Act
was the first to explicitly state the principles that have
become the cornerstone of the Canadian health care

system: accessibility, portability, comprehensiveness,
universality, and public administration. Because the
Canadian Constitution specifies that health care cover-
age will be a matter of provincial jurisdiction, to be imple-
mented by individual provinces, these five principles have
served as the federal government’s criteria for judging
the eligibility of provincial health plans to receive federal
funding. In Ontario, for example, the criterion of univer-
sality is met by provincial regulation establishing that all
who “make their home and are ordinarily present in
Ontario are eligible for coverage,” so long as they reside
in the province for 3 months.75

Like the United States, Canada’s health care system is
facing increasing demands that stretch the limits of the
public sector. The federal government has reduced its
financial contribution, leaving the Canadian provinces
that administer health insurance plans in financial crises.
These economic limits will challenge the principles of
universality and comprehensiveness that form the cor-
nerstone of the Canadian approach to justice in health
care. Whether Canada’s system of universal coverage can
withstand future challenges will depend, in large part, on
the strength of its ethical and social foundations. Specif-
ically, the ability to meet future challenges will require
restating and reaffirming the reasons for commitment to
a principle of equality in health care. It will also call upon
Canadians to prioritize competing values, such as univer-
sality and comprehensiveness. For example, if limiting
benefits and rationing health services is necessary to
place the goal of universality on surer footing, are such
limits ethically and socially acceptable?

In Canada, support for a principle of equality in health
care is generally articulated by emphasizing altruistic 
and humanitarian concern for others.76 First, government
shoulders the social and ethical responsibility to secure
the general social welfare. Thus, Canadian policymakers
tend to take for granted that government is responsible
to protect the most vulnerable members of the society,
even when doing so imposes a cost on other citizens. As
expressed by the federal Advisory Committee on Health
Insurance, universal access recognizes “the need for the
mutual insurance of all members against the more serious
dangers, a compulsory insurance so that the more secure
cannot stand aside and leave the risks to be loaded on the
shoulders of the less secure.”77

Second, the ethical principle of humanitarianism, or
care and concern for fellow citizens, is evident in the
historical development of Canada’s system of universal
health insurance. Reflecting this ethical premise, the
Royal Commission on Health Service identifies the
factors that support public, as opposed to purely private,
interest in health care as including, “A deepening of our
humanitarian concern for our fellows,” together with, “A
recognition of the well-being of members of the popula-
tion and that the well-being of a proportion of the
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population at any given time is seriously curtailed
because of mental or physical disease.”78

Generally speaking, support for applying a principle of
equality to the distribution of basic health care comes
from a variety of sources. First, it can be said that basic
health care services provide a very special and important
kind of benefit.79 Unlike other benefits, the preservation
of life and health (and the resources necessary to achieve
this) is a prerequisite for whatever else a person wants to
do in life. Therefore, even if inequalities are ethically tol-
erable in other areas, they should not be within health
care.

Furthermore, although we may consider ourselves as
exerting control over many important aspects of our lives,
we often lack control over our health and need for health
services.80 For instance, whether one inherits a gene pre-
disposing the person to breast or ovarian cancer, or a
gene for Huntington’s disease, is the result of the “natural
lottery” rather than the result of individual decisions.
Likewise, the fact that an individual is born with fetal
alcohol syndrome, is injured in a flood, or experiences
kidney failure from contaminated meat is not the result
of that individual’s conscious choices. To the extent that
disease is genetically based, or is influenced by choices
others make, or occurs as the result of natural disaster,
there is no basis for holding people “accountable” for
having diseases. In these kinds of cases, allocating health
care on the basis of merit lacks ethical underpinning,
and a system of treating people equally gains ethical sup-
port. Even if merit-based allocation is suitable in other
spheres, such as distributing the benefits and burdens
associated with offices and positions in a society, it often
does not fit the circumstances leading to ill health and the
need for health care services.

It is also argued that the value of equal respect re-
quires applying a principle of equality to basic services.
Gutmann, for example, maintains that inequality of
access to basic health care conveys to people that they
are not equally worthy human beings.81 It is analogous,
she argues, to tolerating inequalities in other fundamen-
tal areas, such as the right to vote or access to police pro-
tection, which are essential to liberty and security. One
reason that showing equal respect for persons is impor-
tant is that it has a profound effect on people’s capacity
to develop and maintain self-respect. Self-respect, in turn,
determines an individual’s sense of their own worth; it
affects their self-confidence and ability to carry out the
important goals they set for themselves.

Summary and Conclusions

In summary, this chapter addressed the problem of how
to allocate scarce health care resources between differ-
ent individuals and groups in society. It demonstrated

that competing conceptions of justice lead to very differ-
ent distributive approaches. Moreover, the problem of
health care rationing is hardly a problem that looms 
in the future. Instead, rationing occurs as a pervasive
feature of present health care systems.

Creating a more just health care system will require
societies to engage in open debates about the rationing
of health care services. At a deeper level, the choice soci-
eties face must be founded on a more fundamental vision
of a just society.82 To what extent does a just society
emphasize equality between persons? To what extent
must it stress the value of individual freedom? How does
a just society balance the value of health with other
values, such as the environment or education? These
questions lie at the very heart of contemporary health
care debates.
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83
Medical Treatment and the Physician’s 
Legal Duties
Marshall B. Kapp

matically at age 40.3 This chapter outlines a few of the
most salient legal issues arising within the physician–
older patient relationship.

Medical Malpractice

The quality of medical practice is regulated through
several means. Important forms of regulation include
professional licensure and disciplinary requirements,
oversight by Peer Review Organizations (PROs)4 and
other public and private (e.g., Joint Commission on
Accreditation of Healthcare Organizations) agencies
that audit the quality of care provided to Medicare 
beneficiaries and others, mandatory reporting of certain
adverse actions against physicians to the National Prac-
titioner Data Bank (NPDB),5 extensive federal and state
statutes and regulations governing nursing facilities and
home health agencies, and in extreme cases (e.g., when
gross neglect is charged), criminal prosecution. Physi-
cians ordinarily are particularly apprehensive about civil
medical malpractice tort lawsuits brought by individual
patients seeking monetary damages for allegedly negli-
gent care, even though older patients tend to sue their
physicians less often than their younger counterparts and
with less success.

Much attention has been paid recently to the prevalent
phenomenon of medical errors.6 There have been calls 
for mandatory reporting of serious errors to a govern-
ment agency, but fears have been expressed by physicians
about the potential ramifications of such reporting in
terms of generating an increased rate of malpractice 
lawsuits.7

Another relatively recent development with possible
litigation-related implications is the expanding enroll-
ment of Medicare beneficiaries in various forms of
managed care organizations (MCOs). This enrollment
has been encouraged by the Medicare + Choice
(Medicare Part C) program created by the Balanced

Older patients enter into relationships with physicians
and other members of the health care team to obtain
medical care. These relationships can be characterized 
as both contractual (i.e., based on a mutual exchange of
explicit or implicit promises) and fiduciary (i.e., based on
the trust the dependent patient must invest in relying 
on the more knowledgeable and powerful health care
provider). Within either of these frameworks, the result-
ing relationships implicate a variety of legally enforce-
able obligations on the part of the physician.

Thus, some familiarity with treatment-related legal
requirements and associated potential liabilities is essen-
tial to the practicing geriatrician. Additionally, geriatri-
cians often have the opportunity, and sometimes may be
required, to contribute medical expertise to the resolu-
tion of legal issues, as in cases where a physician’s 
affidavit or testimony is the central piece of evidence
regarding mental competence in a contested guardian-
ship or will probate proceeding.

Many legal issues affecting geriatric practice are basi-
cally generic. For instance, physicians must be aware of
the legal doctrines of informed consent and confidential-
ity regardless of their patients’ age.1 There is nothing
inherently distinctive about older patients from a legal
perspective. Many generic legal issues, however, take on
unique twists or special urgency when applied to older
patients. This difference may be related to a particular
older person’s physical or mental decline, impaired
sensory perception, well-developed life history and set of
values, outliving of concerned family members or pres-
ence of intermeddling family members, and increased risk
of institutionalization. Further, there exists a subset of
medically related issues that pertain exclusively to elderly
patients, because in some situations legislators have 
consciously made chronologic age by itself a relevant 
criterion for some specific purpose. For example, achiev-
ing age 65 by itself qualifies one for Social Security retire-
ment benefits,2 and a person gains protection under the
Age Discrimination in Employment Act (ADEA) auto-
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Budget Act (BBA) of 1997.8 Much political discussion
has taken place regarding the right of individuals who
obtain medical coverage as a fringe benefit of present or
prior employment to personally sue their MCO as well
as, or instead of, their own physician for alleged negli-
gence;9 the future of lawsuits brought by Medicare 
beneficiaries against MCOs for negligence in denying
payment for services is, at present, uncertain but bears
close watching.

Informed Consent

The fundamental ethical principle of autonomy or 
self-determination is embodied in the legal doctrine of
informed consent. There are three essential elements that
must be present for a patient’s choices about treatment
to be considered legally valid.

First, the patient’s participation in the decision-making
process and the ultimate decision must be voluntary. The
usual definition of voluntariness in the context of consent
is that the person giving or withholding consent must be
so situated as to be able to exercise free power of choice
without the intervention of any element of force, fraud,
deceit, duress, overreaching, or other ulterior form of
constraint or coercion. It means simply that the person
must be free to reject participation in the proposed inter-
vention. The physician must do all possible to minimize
any intimidation that might unfavorably affect the 
quality of the patient–physician relationship, and the
patient–institution or patient–agency relationship when
applicable, and to make sure that advice and recommen-
dations are conveyed in as nonpressured and empathetic
a manner as possible.

The second bedrock requirement for valid consent 
is that the patient’s agreement be sufficiently informed.
The informed consent doctrine commands that the health
care provider, before undertaking an intervention, must
disclose certain information to the person who is the
subject of the proposed intervention (or that person’s
authorized surrogate; see following).

The disclosure standard enforced in a slight majority
of American jurisdictions is referred to as the “profes-
sional,” “reasonable physician,” or “community” stan-
dard. Under this test, the adequacy of disclosure is judged
against the amount and type of information that a rea-
sonable, prudent physician would have disclosed under
similar circumstances.

A substantial minority of states have adopted a more
expansive standard of information disclosure: the 
“reasonable patient” or “material risk” standard. This
standard dictates that the physician communicate the
information that a “reasonable patient” in the same 
situation would need and want to make a voluntary 
and knowledgeable decision. Under this approach, the

patient must be told about all material risks, that is, those
factors that might make a difference to a reasonable,
average patient under comparable circumstances.

The patient’s age may affect what information is mate-
rial to that person’s decision-making calculations. For
instance, a likely side effect that will not manifest itself
for another 20 years may not be very important to an
older person. However, the probability that a particular
intervention will be accompanied by a great amount of
physical pain or discomfort may make quite a difference
to an old, frail individual. Physicians always should take
into account the physical and mental effects of aging,
among numerous other factors, when deciding what
information regarding an intervention might be material
to the specific person and how to communicate that infor-
mation most usefully.

Within these standards of disclosure,the following infor-
mational items have usually been enumerated as essential
components of the ideal informed consent process: (1)
diagnosis; (2) the general natural and purpose of the 
proposed intervention; (3) the reasonably foreseeable
risks, consequences, and perils of the intervention; (4) 
the probability of success; (5) reasonable alternatives; (6)
the result anticipated if nothing is done; (7) limitations 
on the professional or health care facility; and (8) advice
(i.e., the physician’s recommendation).

The third essential element of legally effective consent
is that the patient must be mentally able to engage in a
rational decision-making process. The topic of evaluating
a patient’s decisional capacity is discussed in Chapter 84.
When the patient lacks sufficient present cognitive and
emotional capacity to make medical choices, a proxy 
or surrogate decision maker must be involved (see 
following).

The Research Context

The issue of participation by older persons, particularly
those residing long term within nursing facilities, in bio-
medical and behavioral research protocols is a growing
ethical (see Chapter 86) and legal concern. Legal ques-
tions are especially vexing when the problem being 
clinically investigated is mental impairment and the 
proposed human subjects are institutionalized as well as
cognitively and emotionally compromised. The policy
and practice challenge is to protect impaired elderly
persons from exploitation and avoidable harm, while
facilitating the conduct of important, high-quality
research on problems (such as dementia) that affect older
persons disproportionately.

Most biomedical and behavioral research conducted 
in the United States is regulated under federal law that
seeks to protect the rights and well-being of potential
human subjects.10 The Office of Protection from Research



Risks (OPRR) within the Department of Health and
Human Services (DHHS) has—and has exercised—the
authority to suspend an institution’s human subjects
research activities for noncompliance with applicable
regulations.

At present, there are no particular legal restrictions
unique to older research subjects; thus, participation by
the elderly in research protocols is governed by the same
law that applies to subjects of all ages. For incapacitated
persons, consent for research participation may be
obtained legally from those individuals who are empow-
ered to make other decisions on the older person’s behalf;
federal regulations refer to the use of a “legally author-
ized representative” for consent to research activities.11

However, a 1998 report by the National Bioethics
Advisory Commission (NBAC) contained a number of
recommendations for specially protecting potential
human research subjects (of all ages) who have impaired
capacity to personally consent to their own research par-
ticipation.12,13 Among other items, NBAC recommended:

• Institutional Review Board (IRB) membership should
include at least two persons familiar with mental 
disorders

• A special standing panel of DHHS should be created
to handle especially troubling research protocols

• Research using mentally impaired subjects should be
disapproved if people without such impairments could
be used

• For protocols involving greater than minimal risk, there
should be an independent assessment of a potential
subject’s capacity, and the protocol must detail the
assessment process

These recommendations will likely set the agenda for
policy discussion in this arena for the foreseeable future.

The endeavor of conducting legally defensible geriatric
research, particularly with demented, institutionalized
subjects, presents a variety of challenges concerning site
and subject selection, capacity evaluations, comprehen-
sion and retention of relevant information, choice and
authority of proxy decision makers, and minimization of
coercive influences. Nonetheless, the geriatric research
enterprise is an essential one, and the legal challenges
must be met appropriately.

Surrogate Decision Making

As noted, proxy decision making concerning an older
person’s participation in a research protocol sometimes
is necessary when the person lacks sufficient capacity to
make their own decisions rationally. Similarly, physicians
involved in the diagnosis and treatment of older patients
frequently must confront substitute decision makers
responsible for intervening on behalf of patients whose

cognitive or emotional deficits are so severe that they
prevent the patient from personally making and commu-
nicating autonomous choices.14 The topic of surrogate
decision making by third parties acting for the incapaci-
tated patient is a complex and legally inexact one.

There are several alternative ways to delegate legally
what would ordinarily be the patient’s authority to make
decisions for the proxy or surrogate to exercise that
power on behalf of the incapacitated patient. These del-
egation mechanisms may be characterized as follows:
(1) delegation of authority beforehand by the patient,
through methods of advance planning; (2) delegation of
authority by operation of statute, regulation, or broad
judicial precedent; (3) informal delegation of authority by
custom; and (4) delegation of authority by a court order
in the specific case.

The two most important current devices for advance
health care planning are the living will (in some 
jurisdictions called a “declaration”) and the durable 
power of attorney for health care.15 The Patient Self-
Determination Act (PSDA) passed by Congress as part 
of the Omnibus Budget Reconciliation Act (OBRA) of
1990,16 in the aftermath of the United States Supreme
Court’s decision in Cruzan v. Director, Missouri Depart-
ment of Health,17 imposes a number of requirements on
hospitals, nursing homes, health maintenance organiza-
tions, preferred provider organizations, hospices, and
home health agencies that participate in the Medicare and
Medicaid programs. Among these are mandates that the
provider create and distribute to new patients or their sur-
rogates a written policy on advance directives, consistent
with applicable state law; the provider inquire at the time
of admission or enrollment whether the patient has previ-
ously executed an advance directive; and, if no advance
directive has been executed previously and the patient 
currently retains sufficient decisional capacity, the
provider inquire whether the patient wishes to execute
such a directive now.18,19

In some circumstances, particular facets of decision-
making authority may devolve or pass from the patient
to someone else by operation of a statute, regulation, or
judicial precedent. One well-known example of this form
of substitute decision making is the representative payee
concept that is utilized to manage regular government
benefit payments, including pension and disability checks
from the Departments of Veterans Affairs and Defense,
Railroad Retirement Board, and Civil Service; Old Age,
Survivors, and Disability Insurance benefit payments
under Title 2 of the Social Security Act; and Supplemen-
tal Security Income benefit payments to the aged, blind,
or disabled under Title 16 of the Social Security Act.

As another example of this type of power delegation
is found in the federal Medicare-Medicaid requirements
for nursing facilities. These regulations provide that, for
a facility resident who is (1) adjudicated incompetent in
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accordance with state law or (2) found by the physician
to be medically incapable of understanding his or her
rights, the right to make decisions devolves to the resi-
dent’s guardian, next of kin, sponsoring agencies, or 
representative payee.

It is in the area of decision making about care of the
critically ill patient that statutory, regulatory, and judicial
guidance about substitute decision making is clearest.
Twenty-seven states and the District of Columbia had
enacted legislation generally lumped under the rubric
“family consent” or “default” statutes.20 These statutes set
forth legal authority empowering designated relatives,
and sometimes others, to make particular kinds of
medical decisions on behalf of incapacitated persons who
have not executed a living will or durable power of 
attorney. In addition, courts in many jurisdictions have
formally recognized the family’s authority to exercise an
incapacitated person’s rights on his or her behalf and, just
as importantly, most of these judicial decisions explicitly
establish legal precedent for families to act in future cases
without the need for prior court authorization in indi-
vidual cases.

As a general matter, in the absence of a specific statute,
regulation, or court order delegating authority to a sub-
stitute decision maker, or a court order finding an indi-
vidual mentally incompetent and appointing another
named person to act as guardian or conservator, neither
the family as a whole nor any of its individual members
(nor nonrelatives, for that matter) has any automatic
legal authority to make decisions on behalf of patients
who cannot speak for themselves. Nevertheless, it has
long been a widely known and implicitly accepted
medical custom or convention to rely on families as deci-
sion makers for incompetent persons, even in the absence
of express legal power. Even when there is no explicit
judicial or legislative authorization in one’s own state, the
legal risk for a physician or health care institution for a
good faith treatment decision made in conjunction with
an incompetent patient’s family is very slight. In fact, the
few courts that have been presented with the question in
the context of litigation have virtually unanimously rati-
fied the family’s authority.

In some cases, however, informal substitute decision
making—that is, the extralegal “muddling through”
process that governs a great deal of medical, and espe-
cially geriatric, practice—by the physician and family
members may not work satisfactorily. The family
members may disagree among themselves. They may
make decisions that seem to be at odds with the earlier
expressed or implied preferences of the patient or that
clearly appear not to be in the patient’s best interests
(e.g., a family’s financially or psychologically driven
selfish choices). The family may request a course of
conduct that seriously contradicts the physician’s or facil-
ity’s own sense of ethical integrity.

When such situations occur, judicial appointment of a
guardian or conservator empowered to make decisions
on behalf of an incompetent ward may be practically 
and legally advisable.21 However, because guardianship
usually entails an extensive deprivation of the individ-
ual’s basic rights, may be imposed in the absence of mean-
ingful procedural safeguards, and involves substantial
financial, time, and emotional costs, the “least restrictive
alternative” doctrine dictates that it be pursued only as 
a last resort when less formal mechanisms of substitute
decision making have failed or are unavailable.

Additionally, when guardianship is sought, considera-
tion should be paid to the possibility of strictly limiting
such guardianship in terms of both duration and extent
of transferred powers. Because courts possess the author-
ity to impose such limitations, under either specific state
“partial or limited guardianship” statutes or the courts’
inherent equity powers, physicians who deal with substi-
tute decision makers who purport to be the patient’s legal
guardian should request to see a copy of the official court
order creating the guardianship, to verify the existence
and extent of the guardian’s authority.

Institutional Ethics Committees

Standards of the Joint Commission on Accreditation of
Healthcare Organizations (JCAHO) require that hospi-
tals have “a mechanism” in place for resolving ethical 
disputes. One such mechanism is the institutional ethics
committee (IEC), variants of which have now been estab-
lished in many hospitals, as well as nursing homes,22 hos-
pices, and home health agencies. The IEC is an internal
interdisciplinary body that helps an institution or agency
and its professional staff to make difficult treatment deci-
sions in an ethically acceptable manner.

Institutional ethics committees differ among institu-
tions and agencies in terms of precise size, composition,
structure, procedures, and organizational placement. IEC
functions may include policy drafting, staff and public
education, and/or case consultation on a concurrent or
retrospective basis. Consultation with an IEC probably
exerts a legal prophylactic effect, in terms of reducing
unnecessary guardianship petitions, deterring possible
lawsuits against the institution or agency and its staff, and
making it easier to defend against the very rare malprac-
tice cases that might be filed in this context.

“Do Not” Orders

“Do Not” orders from the attending physician to other
members of the health care team are predicated on
prospectively made decisions to withdraw or withhold
certain types of medical interventions from specified



patients. Most attention has been devoted, especially in
the acute hospital environment, to “do not resuscitate”
(DNR) orders (also called “No Codes”), or instructions
by the physician to refrain from attempts at cardiopul-
monary resuscitation (CPR) in the event of a cardiac
arrest. However, other kinds of “do not” orders also are
important, particularly in the long-term care environ-
ment. Among these are “do not hospitalize” and “do not
intubate” orders.

Legally, deciding about implementing “do not” orders
should be handled according to the same substantive
principles and procedural guidelines that apply to other
treatment decisions. In fact, by allowing and encouraging
certain decisions to be made prospectively, before a crisis
develops, “do not” orders probably reduce any potential
legal risk and certainly should curtail legal anxiety.

The legal status of “do not” orders when the patient is
mentally competent is unambiguous. It parallels the 
situation of medical intervention generally, including in-
tervention that would be life prolonging or even lifesav-
ing. In other words, a competent adult patient has the
constitutional, common law, and (in many states) statu-
tory right to voluntarily and knowingly refuse basic (e.g.,
CPR) or advanced cardiac life support or any of its spe-
cific components, hospitalization, or any other form of
medical intervention and to demand a precisely written
“do not” order. Courts have not ordered competent
elderly patients to endure medical interventions over
their stated objections. The wishes of close family
members should be considered by the physician (assum-
ing the competent patient has expressly or by implication
authorized family participation in their medical care), but
should never be permitted to override the decision of a
competent patient.

Under the PSDA, acute and long-term settings should
have a written policy statement regarding the institu-
tional or agency philosophy and any relevant technologic
and staffing limitations concerning various “do not” situ-
ations. A copy of this statement should be presented to
every decisionally capable patient or an incapacitated
patient’s most likely substitute decision maker at or
before the time of admission. Extensive, regular staff
education should be carried out concerning the
provider’s policies. Physicians customarily should discuss
treatment preferences and objectives openly and hon-
estly with patients who are capable of participating in
such decisions. As a matter of course, physicians should
document the results of these discussions; such docu-
mentation might provide useful evidence later on of 
the patient’s wishes and the good faith quality of the 
decision-making process.

When a capable patient has made a “do not” decision,
he or she must be able to reevaluate and reconsider that
decision continually in light of any change in physical or
mental condition that materially affects (i.e., that might

really make a difference in) the possible benefits and
burdens of different treatment alternatives. A “do not”
decision can be revoked or modified at any time. It is part
of the physician’s duty to continually update the patient
with new information pertinent to “do not” decisions.

For the mentally incapacitated patient, clarification 
of respective rights and responsibilities may be available
from the patient’s previously executed advance directive
or from the expressions of a legislatively or judicially 
designated proxy. Even in the absence of a valid advance
directive or explicitly legally authorized proxy, “do not”
orders are still permissible for incapacitated patients
according to the same general legal principles governing
other kinds of decisions about life-sustaining medical
treatment, that is, balancing—from the perspective of the
patient—the likely benefits and burdens of the particular
intervention. The only pertinent distinction between “do
not” orders and other decisions to limit the use of life-
prolonging medical interventions lies in the prospective
nature of the former.

In an effort to clarify this area further, a number of
state legislatures have passed specific legislation on this
subject. JCAHO standards also address “do not” orders
explicitly. Moreover, at least 42 states have in place pro-
tocols for writing and implementing Do Not Resuscitate
orders pertaining to out-of-hospital situations.23,24

The physician’s and health care institution’s responsi-
bility to adopt, educate about, and communicate con-
cerning a clear policy on “do not” orders applies with full
force when presently incapacitated patients are involved.
When a patient is not presently capable of participating
fully in decision making, the communication and negoti-
ation about potential “do not” management strategies
must encompass available, interested family members.
The family has the same legal authority to make “do not”
decisions for an incapacitated relative as to make other
types of medical decisions. Even in the absence of spe-
cific legal authorization, in this sphere as elsewhere it is
the medical custom or convention to involve families 
in “do not” decisions. From a practical risk management
perspective, extensive interaction with family members
concerning such decisions is a prudent, protective 
practice.

Conversely, whether or not the family possesses the
legal authority to veto a physician’s proposed “do not”
decision has emerged as a controversial issue, as part of
the larger “futile treatment” debate.25,26 Proceeding with
entry and implementation of a “do not” order in the face
of family opposition entails, from a practical standpoint,
a certain risk of legal challenge after the fact. However,
the realistic risk of being held liable for this conduct is
small when the “do not” order was appropriate in terms
of expressed patient wishes, the clinical prognosis, and the
imbalance between the likely benefits and burdens of the
intervention for the patient.
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A communication and negotiation process that is
marked by compassion, clarity, and patience should
resolve family–physician disagreement peacefully in
most situations. When serious disagreement between
physician and family or among family members them-
selves does surface and persist, consultation with an IEC
may be advisable; a judicial declaratory judgment and
injunction may be sought, but should be considered only
as a last resort.27

During the communications process, the family should
be informed that the continuing propriety of a “do not”
order will be reevaluated regularly and that it can be
rescinded or modified if prognosis or other factors 
materially change. As would be true for any clinical
action predicated on an inaccurate factual basis, a physi-
cian or health care institution might be found legally
liable for basing a “do not” order on an incorrect 
evaluation of the patient’s condition and prognosis.

The attending physician should make appropriate use
of available professional consultations with relevant 
clinical specialists, while retaining ultimate medical
control and responsibility for the patient. The insight of
nurses and other team members who are familiar with the
patient also should be sought out and considered.

The wishes of the patient (if ascertainable), the family,
and significant others should all be recorded. The judg-
ments of involved health care professionals, as well as the
reasoning underlying those judgments, should be docu-
mented completely and candidly, as well as any attempts
to change the mind of the patient or family. Honesty and
accuracy in record keeping is the best defense for the
physician and health care facility against any subsequent
allegations of negligence or malevolent intent. Failure to
put decisions and orders in writing not only exposes 
the physician to greater legal risk but also engenders pos-
sible inappropriate responses by other team members
based on the mixed and confused signals that they are
given.

Once a “do not” order has been entered into a medical
record, it should remain a permanent part of that docu-
ment. If it is later modified or rescinded, the modification
or rescission also should be noted in the record.

Along with documentation, there is the need for 
communication among appropriate health care team
members and institutions once a “do not” order has been
written. A decision to refrain from certain interventions
needs to be made known to those responsible for carry-
ing out the order because, in the absence of such an order,
the health care team normally is obligated to treat the
patient with the full medical arsenal available. Commu-
nication is chiefly an organizational responsibility, and
each hospital, nursing home, and home health agency
should have a provision in its written policies detailing its
procedures for assuring that all pertinent members of the
health care team are informed accurately and promptly

of “do not” orders or other treatment limitations con-
cerning particular patients. Regular interdisciplinary case
reviews on various institutional units are one means of
communication that should be considered. Special 
markings on the outside of the medical chart, discreetly
but clearly signifying particular treatment restrictions, are
also a valuable communicative tool.

Even when a long-term care facility resident needs to
be, and with the resident’s or surrogate’s permission is,
transferred to an acute care hospital for treatment of a
specific remediable problem (such as acute infection),
other treatment limitations may remain appropriate
because of the person’s other, underlying, nonremediable
deficits. In those circumstances, the transferring facility
should have a clear, effective, ongoing mechanism in
place for communicating “do not” orders directly to hos-
pital personnel. Especially because hospital medical staff
(and even more particularly house staff) may have strong
preconceptions about resuscitation and other aggressive
therapy for older persons who reside in long-term care
facilities, it is the facility’s duty to transmit to the receiv-
ing hospital, at or before the time of the transfer, as much
background as feasible concerning preferences, values,
and instructions that should guide treatment for that
person. The transfer agreement between the long-term
care facility and any other health care facility should
contain a written provision addressing the communica-
tion of this sort of information.

Finally, decisions to limit specific elements of treatment
should not signify total disregard or the “writing off” of
an older person. Physicians in the past often have been
intimidated from providing sufficient pain relief to criti-
cally ill patients because they feared criminal prosecution
or professional disciplinary action for the overprescrip-
tion of controlled substances. In the past decade, a
number of legal initiatives have been aimed at changing
this climate of apprehension to encourage the more
appropriate prescribing of pain medications,28 includ-
ing the enactment in many states of “Intractable Pain
Statutes.” Indeed, it is widely recognized today that
neglect of continuing palliative care, including effective
pain management, could alienate patient and family and
expose the physician and health care facility to lawsuits
charging abandonment, neglect, or even abuse. Alleviat-
ing suffering is a basic goal of medical care and a part of
the standard of care legally and ethically owed by health
care professionals, even when “cure” of underlying
disease is no longer possible. Management goals should
consist of the following: remaining in physical and emo-
tional contact with the dying person; relieving terminal
symptoms (such as pain, confusion, anxiety, or restless-
ness); providing nourishment and hydration so long as
they are palliative; skin care, bowel and bladder care, and
personal grooming; and supporting the family through
the period of dying, death, and bereavement. High-dose



narcotic agents and sedatives can be used despite the pos-
sible risk of suppressed cerebral function and respiratory
depression (there is controversy about how real this 
risk actually is), because the therapeutic intention is to
control the symptoms of human suffering, not to precip-
itate an earlier death.

One disturbing development in 1999 was the introduc-
tion in Congress of the Pain Relief Promotion Act
(PRPA) (the Hyde–Nickels bill). The bill was designed to
override Oregon’s physician-assisted suicide law (dis-
cussed next), by making it a violation of the federal Con-
trolled Substances Act to administer opioids or other
drugs to hasten a patient’s death. However, the most
likely effect—unintended but foreseeable—of this bill 
if it were passed and signed into law would be to “chill”
responsible pain management by discouraging, for rea-
sons of apprehension about criminal prosecution, all phy-
sicians from adequately treating the suffering of their
dying patients.29,30

Physician-Assisted Suicide

Current U.S. law is unambiguous in its condemnation,
particularly through state homicide statutes, of health
care providers engaging in active (voluntary, positive)
euthanasia (i.e., actively and intentionally doing some-
thing such as administering a lethal injection to hasten
the death of a patient). In addition, almost all states
explicitly legislatively condemn physician-assisted suicide
(i.e., actively helping a patient to purposely take his or
her own life), through either a specific statute on the
subject or judicial interpretations of their general homi-
cide statutes.

In 1997, the U.S. Supreme Court unanimously upheld
the validity of state laws making it criminal for physicians
or other health care professionals to assist a patient to
commit suicide. In these decisions, the Court rejected the
notion of any federal constitutional right to physician-
assisted sucide.31,32

Although the federal Constitution does not require it,
the door is open legally for particular states to choose, as
a matter of their own respective public policies and pol-
itics, to decriminalize physician-assisted suicide or even
active euthanasia. Thus far, Oregon is the only state that
has accepted this invitation.33–35

Adult Protective Services

Every state has assembled an array of programs under
the general rubric of adult protective services (APS). The
traditional definition of this concept is a system of pre-
ventive, supportive, and surrogate services provided to
adults living in the community, enabling them to maxi-

mize independence and to avoid abuse and exploitation.
APS are characterized by two elements that can be mixed
in several different ways: the coordinated delivery of
services to adults at risk and the actual or potential
authority to provide substitute decision making concern-
ing these services.

The services feature consists of an assortment of
health, housing, and social services, such as homemaker,
house repair, friendly visits, and meals. Ideally, these 
services are coordinated by a caseworker who is respon-
sible for assessing an older individual’s needs and bring-
ing together the available responses. Many state APS
statutes mandate that social service agencies undertake
both casework coordination and delivery of services.

The second component of an APS system is authority
to intervene on behalf of the client. Ordinarily, the client
(if capable of making autonomous decisions), with the
encouragement of the physician will consent to a pro-
posed service plan. Alternatively, the decisionally capable
client may delegate decision-making authority to some-
one else through a durable power of attorney instrument.
However, if the client refuses offered assistance but some
form(s) of intervention appears necessary, the legal sys-
tem may be invoked to authorize appointment of a sur-
rogate decision maker over the person’s objections.

In some states, APS offices rely, in the case of recalci-
trant individuals, on the traditional methods of legal
intervention in the lives of elderly persons, namely, in-
voluntary commitment and guardianship. Legislation has
been enacted in several jurisdictions, however, that
creates special procedures to obtain court orders for pro-
tective services, for placing the client in an institution, for
emergency orders when there is imminent danger to the
client’s health or safety, or for orders authorizing entry
into an uncooperative client’s home. These special pro-
cedures may be in addition to, or in place of, the existing
guardianship apparatus and usually bypass the proce-
dural protections that have been gradually built into
extant guardianship laws.

Court orders obtained under an APS statute often are
time limited; upon expiration, the APS agency must
pursue standard guardianship to continue imposing 
services over the client’s objection. However, during its
duration, a court order authorizing APS intervention may
be very broad. If the court does not limit it, for example,
a protective services order may result in the placement
of a person in a hospital, nursing home,36 assisted living
complex, boarding home, hospice, or mental institution.
As a matter of standard practice, physicians should ascer-
tain carefully the exact nature and scope of a protective
services order before accepting as legally effective the
purported informed consent of a public or private social
service agency offered on behalf of a patient-client.

Those states that have created new court processes 
to authorize unconsented-to intervention, on either an
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emergency or a longer-term basis, also have established
standards for identifying candidates for protective ser-
vices or protective placement. Most of these states follow
the same general statutory pattern. First, certain behav-
ioral disabilities are enumerated, such as the inability 
to care for oneself adequately or to protect oneself from
abuse and exploitation by others. Next, a number of
causes for this incapacity are listed, most of which involve
impairment of mental functioning. “Infirmities of aging,”
“senility,” and “advanced age” were terms often used in
earlier statutes to denote impairment in older persons,
but such statutory language is rare today. In a very few
states, physical impairment alone is considered a suffi-
cient basis for intervention when the condition is likely
to lead to self-neglect or victimization by others, even
when there is no evidence of mental incompetence;
most of these provisions have been invalidated by the
courts on constitutional grounds or amended by state 
legislatures.

In the context of APS, physicians frequently are called
on to contribute their expertise and skills in (1) identify-
ing candidates for services; (2) providing evidence if
guardianship or commitment litigation takes place; (3)
exploring voluntary alternatives; and (4) planning and
placement. Physicians often are in a unique, central posi-
tion to identify initially those individuals who meet the
eligibility criteria for, and could significantly benefit from,
the intervention of an APS program. Notifying a desig-
nated APS agency of the existence and identity of such
patients is incumbent on the physician in the more than
40 states with mandatory reporting statutes for suspected
adult abuse and neglect (including self-neglect). In states
without mandatory reporting laws, physicians making
good faith voluntary reports to APS are immune from
any liability connected with that reporting.37

Just as written reports and live courtroom testimony
are sought from physicians in routine guardianship cases,
so too is this form of evidence highly valued in special
protective services proceedings. The deference paid to
physician opinion may be even greater in the latter situ-
ation, where less stringent eligibility criteria and proce-
dural formalities often empower the presiding judge with
even broader discretion in making findings and fashion-
ing remedies.

As noted, it frequently is best for APS interventions to
be accepted voluntarily by older persons who need help
to maximize self-control over their lives. The physician
has a duty to counsel decisionally capable patients about
available long-term care alternatives—both institutional
and home- and community based—and their relative
advantages and disadvantages, or at least to direct
patients to appropriate information sources.

Finally, the physician’s potential contribution to service
planning and placement activities for the nonindepen-
dent elderly patient should not be forgotten. The ultimate

goal is not simply to obtain protective services, whether
on a voluntary or involuntary basis. Rather, the key is to
assure the quality and appropriateness of the services
actually provided for the older individual involved. Iden-
tification, referral, and evidence presentation should 
not be the end of physician involvement. Social service
agencies are not merely a convenient place to deposit
unwanted elders, and it is just as possible for an older
person with limited personal resources to be “dumped”
harmfully into the community as into a nursing home or
public mental institution.

Older individuals are entitled to receive reasonable
continuity of care from their physicians. If an older
person changes placement (e.g., moves from a private
home to an assisted living complex or a nursing facility),
the principle of nonabandonment legally obligates the
physician to facilitate continuity of medical care either by
continuing to treat the patient personally or by making a
referral to another competent, willing physician whose
services are acceptable to the older person.

Confidentiality

In the course of performing their professional activities,
physicians every day learn very personal, intimate infor-
mation about their older patients. This knowledge of 
personal patient information imposes certain duties 
of confidentiality on the physician. Fulfilling these duties
can, in specific factual situations, raise substantial legal
questions.

As a general legal precept, physicians have the duty 
to hold in confidence all personal patient information
entrusted to them. This obligation has been enforced
through civil damage suits based on both statutory (leg-
islative) and common (judge-made) law and embodied in
virtually all state professional practice acts and imple-
menting regulations. Some states have enacted statutes
that provide monetary damages for physician breach of
confidentiality even if the patient is unable to prove any
tangible injury. State medical practice acts provide that
violation of the duty of confidentiality is a potential
ground for revoking, denying, or suspending a physician’s
license to practice medicine. Detailed federal regula-
tions38 are being developed to safeguard the privacy of
medical records, based on a mandate in the Health Insur-
ance Portability and Accountability Act of 1996.39 The
patient’s reasonable expectation of privacy extends to all
members of the health care team.

The difficulty in applying this general legal principle 
to concrete situations involving older patients is that the
physician’s duty to maintain as confidential the dis-
closures and medical records of the patient is not an
absolute, inflexible obligation. The fact that a duty is not
absolute does not mean it is not important. However,



when a duty is only prima facie, or presumptively appli-
cable, one must consider whether there are relevant
factors present that justify or even compel overriding that
prima facie obligation in a particular case.

The first exception to the usual rule of confidentiality
is that a patient may waive, or give up, the right to confi-
dentiality if this is done in a voluntary, competent, and
informed manner. This is accomplished daily in the health
care area to make information available to third-party
payers such as the Health Care Financing Administration
that operates Medicare40 and Medicaid, quality-of-care
evaluators and auditors such as JCAHO inspectors or
reviewers from the state’s Peer Review Organization
(PRO), and other public and private entities including
long-term care ombudsmen and the patient’s legal rep-
resentatives. The physician has an obligation to cooper-
ate fully in the patient-requested release and transfer of
medical information. The patient’s waiver of confiden-
tiality and request for release of information should be
honored only if it has been documented thoroughly in
writing. Further, the identity and legitimate authority of
the record seeker should be verified satisfactorily.

Second, when the rights of innocent third parties are
jeopardized, the general requirement of confidentiality
may yield. For instance, the expressed threat of a dan-
gerous psychiatric patient to kill a specific victim, coupled
with the patient’s apparent present ability (not hard to
imagine even for an elderly person in today’s climate of
easy handgun availability) and intent to make good on
the threat, arguably should be reported to the intended
victim and to law enforcement officials.41

Questions about confidentiality versus disclosure will
arise increasingly in the context of automobile driving 
by older persons.42 Once the patient has developed age-
related neurodegenerative illness and sensory impair-
ments, the decision to stop driving may develop into an
area of tension between patient and physician if informal
and noncoercive attempts at persuasion fail to bring
about voluntary abstention from the roads.43 Physicians
must be knowledgeable about relevant mandatory
reporting requirements regarding unfitness for driving;
the law on this point varies among the states.44 Only a 
few jurisdictions presently have statutes that expressly
mandate physicians to report impaired drivers to public
authorities.45 Even in the absence of a mandatory report-
ing statute, some physicians have been held civilly liable
when they should have foreseen a patient’s dangerous
driving but did nothing to prevent it and the patient 
then harmed an innocent third party in a motor vehicle
accident.46 Further, physicians should inform driving-
impaired patients of the patients’ own legal responsibil-
ity to notify the state concerning their impairment.

Third, the patient’s expectation of confidentiality must
yield when the physician is mandated by state law to
report to specified public health authorities the existence

of certain enumerated conditions reasonably suspected 
in a patient. The physician should be familiar with the
content of mandatory reporting statutes and regulations
in force in their own jurisdiction. Such requirements may
be based on the state’s inherent police power to protect
the health, safety, and welfare of society as a whole. This
rationale would support, for example, reporting require-
ments concerning infectious diseases or vital statistics
(e.g., birth and death). Alternatively, reporting of certain
conditions may be obligatory under the state’s parens
patriae (“father of the country”) power to protect those
individuals who are unable to care for their own needs.
Mandatory reporting of elder abuse or neglect would be
justified on this ground (see Chapter 73).

Finally, the physician may be compelled to reveal 
otherwise confidential patient information by the force of
legal process, that is, by a judge’s issuance of a court order
requiring such release. This order is a possibility in any
type of lawsuit in which the patient’s physical or mental
condition is in dispute.

The Health Insurance Portability and Accountability
Act (HIPAA) of 199647 stipulated that if Congress did not
enact comprehensive requirements regarding standards
with respect to privacy of individually identifiable health
information by August 1999, DHHS should issue regula-
tions on this subject. On November 3, 1999, DHHS 
published proposed comprehensive rules setting federal
standards in this sphere48 after the close of the public
comment period on February 17, 2000, DHHS had an
opportunity to modify the regulations before they would
be issued in final, binding form. Once adopted, the federal
rules will supersede state medical records confidentiality
laws, unless a state law is more stringent in its protections
of patient privacy than the federal requirements.

The right of privacy may be particularly important to
today’s older individuals who, as part of a cohort predat-
ing computers and modern mass communication tech-
nologies, often assign an even higher value to personal
privacy than do members of subsequent generations.
The right of privacy too often is compromised in treating
older patients, particularly those with cognitive or emo-
tional deficits.

An older person who has significant mental capacity
may, nonetheless, through appearance or demeanor leave
the impression that it is appropriate to discuss his or her
clinical problems and management with relatives or
friends. Every safeguard should be employed to adhere
to the ordinary standards of confidentiality unless there
is express, or at least unambiguously implied, permission
from the patient to do otherwise or the mental condition
of the patient is so disabling as to dictate involving rela-
tives or friends within the decision-making circle. Par-
ticularly in situations of marginal or questionable patient
capacity, the physician should be scrupulous in making
sure that the patient has no objection to family or friend
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involvement. When the family or others with appropri-
ate authority are involved, confidential communications
about the patient should be carefully handled to avoid
unauthorized disclosure beyond those with a right and a
need to have access to the information.

Conclusion

In some respects, as older patients as a group tend to
bring disproportionately few malpractice claims against
their physicians, legal liability concerns are less of a factor
in geriatrics than in many other branches of medicine. In
many ways, however, the elderly offer physicians a set of
complex and unique legal challenges. This chapter has
outlined some of the more salient legal considerations
confronting and guiding physicians who care for older
patients, in the hope of raising awareness of these issues
in a way that will be beneficial both to physicians and to
the older individuals who depend on them.
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decision-making capacity and to discuss options of care,
including palliative care.

Collectively, these points illustrate that the ability to
assess decision-making capacity is not simply a matter of
reluctantly accommodating the dictates of law into the
practice of medicine. It is actually part of the competent
and ethical practice of geriatric medicine. A physician
who can efficiently practice the skills of assessing how 
a patient makes a decision has effective skills to foster
communication with a patient and to identify clinically
significant impairments in a patient’s cognition and
emotion. In this way, the physician fulfills the roles of 
the “doctor” as teacher and healer. The purpose of this
chapter is to summarize the importance of determining
decision-making capacity and to explain the standards 
for assessing it and judging competency. Following this
introductory material, the chapter discusses particularly
challenging situations and proposes mechanisms for
physicians to improve the quality of their skills.

The Concepts of Competency and
Decision-Making Capacity

The terms competency and decision-making capacity are
often used interchangably, or they are distinguished on
the basis of the person’s profession. A common and
technically correct distinction is that a judge determines
whether a person is competent while a physician deter-
mines whether the person has decision-making capacity.
Clinical practice, however, illustrates that this distinction
collapses. The consequences of a physician’s judgment
that a patient lacks decision-making capacity are that the
patient is not competent to make the decision.8 Regard-
less of who is assessing a person’s ability to make a choice,
however, the terms competency and decision-making
capacity do have meaningful differences.

The difference between “decision-making capacity”
and “competence” is that the former describes a person’s

An older person’s decision-making capacity determines
their ability to direct his or her care. They can choose
whether to receive a test or a treatment, and even direct
others to make choices for them. If the patient lacks
decision-making capacity, however, they may not be able
to exercise their autonomous choices. Other people may
need to decide for them.

Decision-making capacity and the related concept of
competency have received extensive conceptual devel-
opment in bioethics and the law.1,2 This development has
occurred largely because decision-making capacity is one
of the essential components of the theory of informed
consent. This theory is a robust guide for difficult deci-
sions such as determining whether a person should be
hospitalized against their will, have a surrogate assume
authority over their own care, or even be enrolled in
potentially risky research. Unfortunately, clinical medi-
cine has been slow to adopt this theory into the day-to-
day practice of medical decision making.3

Two clinical conditions emphasize the need for geria-
tricians to understand these concepts and to know how
to apply them in clinical practice. First, elderly people are
more likely than younger adults to experience illnesses
that impair their ability to make decisions.4–6 These ill-
nesses include neurodegenerative dementias, psychiatric
illnesses, delirium, and impairments in hearing and vision.
In fact, the initial diagnostic clue that a patient has one
of these potentially treatable medical problems may be
the discovery of the ethically challenging problem that 
a patient has difficulty making a decision. Second, an
appreciable number of elderly people refuse life-
sustaining treatment that their health care providers
recommend. Although refusing treatment may be a
reasonable clue that a patient has impaired decision-
making capacity, disagreement with a physician’s rec-
ommendation is not the sole grounds for finding a patient
incompetent.7 A physician who is skilled at assessing 
decision-making capacity will find this clinical cir-
cumstance an ideal opportunity to assess the patient’s
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abilities to make a decision. It is assessed according to 
a number of standards, described next. In contrast, com-
petency describes the judgment that a person’s decision-
making capacity is adequate to make a particular
decision. The former is a condition of a person, whereas
the latter is a judgment that integrates information which
describes a person’s capacities and the context and con-
sequences of the decision.9

Competency and decision-making capacity are distinct
concepts. It is entirely possible that a physician could
determine that a person lacks decision-making capacity
but is competent to make a decision, as might happen fre-
quently if physicians took the time to examine, in detail,
their patients’ choices. For example, a patient who agrees
to take hypertension treatment may fail to understand
certain facts about that treatment. (“The pills work
because they reduce stress.”) But, although this misun-
derstanding represents impaired decision-making capac-
ity, it has harms that are essentially nil. Hence, given the
context and consequences, any reasonable practitioner
(or judge) would conclude that the person is competent
to take the medication. A less common scenario is the
patient who has decision-making capacity but is not
competent, as would occur in the case of a legal criterion
that establishes who is competent. For example, a very
bright 12-year-old may fulfill the standards of decision-
making capacity but, as a child, as a matter of law, is not
competent.

The Importance of Assessing 
Decision-Making Capacity

The essential attributes that a person needs to make 
a decision are cognitive skills and a set of values that
allow the person to categorize and weigh the impor-
tance of information. A number of medical diseases and
geriatric syndromes can impair these attributes. These
diseases include neurodegenerative dementias such as
Alzheimer’s disease and frontotemporal dementia, psy-
chiatric diseases such as major depression and anxiety,
and medical illnesses that precipitate the common clini-
cal syndrome of delirium.

Data document notable prevalence of incompetency
and impairments in decision-making capacity among
patients with some of these disorders. Among patients
with Alzheimer’s disease who have a Mini-Mental Status
Examination score between 12 and 30, the inability to
understand information needed to make a decision about
medical care is extremely common (nearly 90%). Nearly
half these patients may retain the ability to appreciate
information, however.10 Moreover, a patient’s compe-
tency will vary depending upon the decision at hand. In
one study, 20% of Alzheimer’s disease patients were com-
petent to complete an advance directive.11 Psychiatric ill-
nesses can also affect decision-making capacity and lead

to incompetency. A study that compared the competency
of hospitalized patients with depression and schizophre-
nia found that the prevalence of incompetency varied
from 52% of the patients with schizophrenia to 24% of
the patients with depression.12 Finally, patients without
clinically significant impairments in cognition or affect
can be incompetent. For example, 12% of hospitalized
patients with angina were not competent to make a treat-
ment choice,12 and among studies of cognitively normal,
community-dwelling elderly, 22% were not competent 
to complete an advance directive11 and 7% to consent to
treatment of a hip fracture.13

Three key conclusions can be drawn from these 
data. First, not all patients with diagnoses that classically
affect cognition have impaired decision-making capacity.
Second, an affective disorder such as depression can
affect decision-making capacity. Finally, some patients
with a diagnosis that typically affects cognition may have
impaired decision-making capacity. For the clinician, this
means that the model of using risk factors to generate
pretest probabilities of a diagnosis can be adapted into
the practice of assessing decision-making capacity. A
patient with an illness such as major depression or mild
dementia is more likely to have impaired decision-
making capacity than one who does not.

The importance of assessing a patient’s decision-making
capacity rests in the need to balance two simultaneous
ethical commitments to adult patients—to respect an adult
person’s autonomy and to promote that person’s health
and well-being. When a person has decision-making ca-
pacity, their autonomy is generally honored and decision
making occurs in light of medical recommendations and
patient values and preferences. In short, a patient gives an
informed consent. Patient well-being is assured because a
patient who understands a clinical situation and partici-
pates in decision making is more likely than the physician
to know what is best for their well-being. For example,
when a patient refuses a life-sustaining treatment because
they give greater weight to quality of life than to the
potential quantity of life, this personal choice reflects their
assessment of the trade-offs between quality and quantity
of life. However, a patient who cannot think through 
such trade-offs lacks decision-making capacity and may
not be competent. If the patient is not competent, respect-
ing that patient’s choice as autonomous is both an ethical
and medical error. In this situation, the physician’s duty is
to seek the decision of others, in particular, family or a
surrogate, to make the decision.

In summary, it is important to assess decision-making
capacity because it serves as a means to balance a phy-
sician’s simultaneous commitments to respecting a
patient’s autonomy and promoting their well-being.14

Having assessed a patient’s decision-making capacity, a
physician then judges whether the patient is competent
to make the decision.



The Standards for Assessing 
Decision-Making Capacity

At least one of five standards constitutes decision-making
capacity.15 These standards were developed in law and
bioethics, and they are intuitively sensible elements of
how a rational person ought to make a decision. They
provide the foundation for the judgment of a patient’s
competence. The physician assesses the patient’s per-
formance on each standard and then uses the results of
these assessments to decide whether a patient’s decision-
making capacity is inadequate to make the decision.

The five standards of decision-making capacity are
listed in Table 84.1. The first is the ability to communicate
a choice, which describes a patient’s ability to consistently
state a choice (“I do not want the surgery.”). Unlike the
other standards, this standard makes no claim upon the
patient’s reasons. In a sense, it is the simplest standard. A
physician assesses this by asking the patient “What would
you like to do?” Much of the day-to-day practice of clini-
cal medicine relies upon this standard or even a weaker
version of it, namely, a patient’s nonverbal acquiescence
to an intervention such as checking their blood pressure.
Diseases that can impair a patient’s ability to fulfill this
standard include communication disorders and extreme
states of anxiety that cause a patient to rapidly change
choices.

The second standard is the ability to make a reason-
able choice. Like the first, this standard is quite simple
but unlike the first it introduces content to the choice. The
content is the “reasonableness” of the choice in which
reasonableness is not necessarily defined by the patient’s
values but the values a “reasonable person” has; this is
obviously a blunt standard to apply. For example, a physi-
cian who relies solely upon this standard would likely 
find that an otherwise healthy patient who refuses a low-
risk and likely beneficial intervention such as surgery for
a noninvasive breast cancer would have impaired deci-
sion-making capacity. Hence, adherence to this standard
alone risks a paternalistic practice of medical decision
making. Diseases that can impair a patient’s ability to
fulfill this standard include those that cause delusions 
and marked deficits in judgment such as dementia and
schizophrenia.

Standards three through five are more substantive than
the first two because they require the physician to assess

the patient’s functional cognition. The third standard,
appreciation, describes a patient’s ability to recognize
that, regardless of her choice, the facts of the decision
apply to her. These facts include the diagnosis (“I know
you said I have cancer and that’s what this is.”) and the
options for treatment (“I can leave it alone or have the
surgery.”). This standard requires that the patient recog-
nize the relevance of the facts regardless of how the
patient values those facts. Diseases that cause delusions
or disassociation are likely to impair a patient’s ability to
fulfill this standard.

The fourth standard of decision-making capacity is rea-
soning. The ability to reason describes a patient’s ability
to generate consequences and compare them. (“If I have
the surgery, I will have given up on my faith in my ability
to heal myself. If I do not have the surgery, I’ll take a
chance the cancer could spread.”) To fulfill this standard
a patient has to recognize the different options, generate
the consequences of each, and compare them. The ability
to achieve this standard is impaired by conditions that
reduce executive function, which means the ability to
attend to and compare more than one concept. Diseases
that impair attention such as delirium and frontal demen-
tia can impair a patient’s ability to fulfill this standard.

The fifth standard of decision-making capacity is
understanding, the patient’s ability to paraphrase back
the meaning of the information that the physician dis-
closed to her. (“A surgery will involve cutting into my
skin, removal of my gallbladder, and a 3-week period of
recovery.”) To fulfill this standard a patient has to “say
back” or paraphrase the information the physician dis-
closed. In doing this, the patient demonstrates that they
grasp the meaning of the information. Obviously, the
more facts the physician discloses, the more difficult it
becomes for the patient to achieve understanding.
Indeed, a physician could set the fact content so complex
that even a colleague would “fail.” Clearly, a judgment 
is required as to what facts are essential for making the
decision. Understanding is most dependent on a patient’s
memory and language. Hence, diseases that impair
memory and language such as Alzheimer’s disease and
aphasias can significantly impair a patient’s ability to
fulfill this standard.

In theory, the five standards exist along a continuum
from the simplest (communicating a choice) to the
hardest (understanding). One study of patients with
Alzheimer’s disease suggests that this is in fact true.10

However, patients with depression and schizophrenia
have a different pattern of complexity.12 The significance
of this is that the physician cannot simply rely upon the
“hardest standard” as a screen for decision-making
capacity. Instead, a physician can consider these stan-
dards as generally falling into two categories: the first 
two standards are simpler and the last three are more
stringent.
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Table 84.1. The standards for assessing decision-making
capacity.

The ability to make a choice
The ability to make a reasonable choice
The ability to appreciate
The ability to reason
The ability to understand
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How to Assess Decision-Making Capacity

The standards of decision-making capacity provide struc-
ture to the physician’s assessment. The physician uses the
results of the assessment to decide what degree of per-
formance on which of the standards is adequate to decide
that a patient has decision-making capacity. A physician
needs to have set routines to assess the standards and to
use the results of the assessment. General rules to assess
decision-making capacity are to use open-ended ques-
tions that allow the patient to think aloud, to use silent
pauses rather than a battery of questions, and to sit face-
to-face with a patient rather than at an unequal posture
such as standing at the foot of the patient’s bed.

To begin an assessment it is sensible to inform the
patient of the purpose of the questions that will follow.
A useful opening script might be as follows. “I’d like to
take some time to go over the options of treating your
breast cancer. One of my roles as doctor is as teacher.
I’m a doctor of medicine, so my responsibility is to teach
you about your health and options for taking care of it.”
To then focus on the issue of assessing decision-making
capacity a physician might say, “I’d like to go over the
decision you face. Can we talk about what you see as your
medical problems and the options for taking care of
them?”

Table 84.2 describes scripted lines to demonstrate how
to assess each of the standards. Assessing the abilities to
make a choice and a reasonable choice are relatively
straightforward. Little skill is needed to assess these stan-
dards beyond giving the patient the opportunity to actu-
ally make a choice. As simple as this is, in the conduct of
a busy office practice, a physician can forget to ask the
patient the simple questions listed in Table 84.2.

A key point in the assessment of appreciation is to have
the patient separate their choice from their appreciation
of its direct relevance to their situation, which is not an
immediately obvious task to most patients. Hence (see
Table 84.2), a physician asks the patient to separate the
choice from appreciation of the options. Open-ended
probes can be useful to allow a patient to clarify an an
swer. A physician assesses reasoning by asking the pa-
tient to compare options and generate consequences of
options. To assess the ability to understand, the physician
should ask the patient to say in their own words the infor-
mation the physician has disclosed. In the case of complex
information, it is sensible to disclose just parts of the in-
formation at a time. It is generally not useful to disclose
information and then ask a person “Do you understand?”
Most people avoid admitting their misunderstanding.

The assessment of decision-making capacity occurs
throughout the daily practice of medicine. When a patient
participates in the decision, does not evince any cognitive
impairment or affective disorders, and agrees to a rec-
ommended treatment that has benefits and minimal risk
compared with alternative treatments, it is reasonable for
the physician to presume that the patient has decision-
making capacity. This scenario describes much of outpa-
tient practice. Conversely, when a patient is comatose,
delirious, severely demented, or severely psychotic, it is
reasonable for the physician to either observe that the
patient does not have the capacity to make decisions or
decide that further simple questions are needed to assess
decision-making capacity.

However, between these two points there is an enor-
mous middle ground. The principal question for a physi-
cian is what circumstances or clinical data should suggest
an evaluation of a patient’s decision-making capacity.
Physicians should question a patient’s decision-making
capacity when the patient’s cognition or affect appears
out of the ordinary,16 such as described in Table 84.3.

These conditions fall into several categories: cognitive
impairment, behavioral abnormalities, affective disor-
ders, “unreasonable” or unusual choices, and a choice 
that is antithetical to previously held values and prefer-
ences.2,17,18 These conditions do not signify the lack of
decision-making capacity or incompetency, but they do
signify clues that there may be impairments in decision-
making capacity and even incompetence. For example,
a Mini-Mental State score that suggests cognitive im-
pairment does not of itself describe impaired decision-
making capacity, and a physician who uses it to do so
would produce both false-positive and false-negative
assessments of decisional capacity.7,19 Similarly, problems
with behavioral functions may indicate problems that
interfere with decisional capacity, yet the link between
these two constructs has not been validated.20 After one
of these triggering cues, the physician needs to consider
whether to assess the patient’s decision-making capacity.

Table 84.2. How to assesses decision-making capacity.

The ability to make a choice:
“So those are the options. What would you like to do?”

The ability to make a reasonable choice:
Same as ability to make a choice. Physician judges whether the

decision is “reasonable.”

The ability to appreciate:
Appreciate illness: “Can you tell me in your own words what you

see as your problem?”
Appreciate treatments: “Can you tell me in your own words what

you see as your options for your problem?”

The ability to reason:
Comparative reasoning: “Regardless of whether you want to try

surgery or medicine, how would taking the medicine be different
from having the surgery?”

Consequential reasoning: “Regardless of whether you want to try
surgery or medicine, how would having the surgery affect your
daily life? What about the medicine?”

The ability to understand:
“Can you tell me in your own words what I told you about the

reasons for and against having the stress test?”



How to Make the Judgment of Incompetence

All adult patients are competent until proven otherwise.
The burden of proof that the patient is not competent
rests upon the physician. The general approach to assess-
ing whether a patient lacks decision-making capacity 
and is not competent is to use a sliding scale concept of
competency assessment.21 The concept describes the
physician’s judgment about the adequacy of a patient’s
decision-making capacity in the context of the conse-
quences of the various alternatives. The physician must
categorize the consequences of the various alternatives.
Then, given these potential consequences, the physician
judges whether the patient has adequate decision-making
capacity to make the decision.

With treatments that are relatively safe and likely to
provide large benefits, it is reasonable to set a simple
standard for assessing the decision-making capacity of 
a patient who agrees with this treatment. For example,
agreement to receive antibiotics for an acute and
reversible bacterial infection may be sufficient evidence
of capacity to make a competent choice. However, the

refusal of this treatment would warrant a close assess-
ment of the patient’s appreciation, reasoning, and under-
standing. Assessing these higher standards is not meant
to challenge the patient’s decision, but to assure the
patient and the physician that the patient’s choice
respects their values. In general, a high standard should
be applied when a patient refuses a high-benefit and low-
risk intervention or needs to make a decision about an
intervention with high risks.

As in all medical judgments, physicians can make false-
positive or false-negative errors. A false-positive error
describes judging that a patient is incompetent when, in
fact, they are competent. In contrast, a false-negative
error describes judging that a patient is competent when,
in fact, the person is incompetent. These errors have
unique consequences. A false-positive error causes the
patient to experience a loss of autonomy, respect, and
dignity that can lead to feelings of frustration and loss 
of control to the degree that a patient feels imprisoned.
Second, this type of error threatens trust in the doctor.
Third, family members and physicians who are making
the decisions for the patient are often inclined to
“overtreat” when compared to the preferences of
patients.22,23 This tendency increases the likelihood of
iatrogenic complications and unnecessary health care
costs. Fourth, it is possible that surrogate decision makers
may choose to undertreat the patient. This attitude also
may augment the patient’s feelings of loss of respect and
may result in significant harm, especially if the treatment
under consideration is life sustaining and the patient dies
as a result. Fifth, this error may result in unnecessary
court proceedings and costly delays in treatment.

In contrast, a false-negative error undermines the prin-
ciple of beneficence. This type of error increases the risk
of an incoherent treatment policy. For example, patients
with decisional capacity usually make medical choices
that conform with personal values about the goals of their
health care. When patients who have lost decisional
capacity are still making decisions, this coherence is
seriously threatened. Finally, false-negative errors
undermine the desired societal protections afforded by
surrogate decision makers.

To minimize these kinds of errors, physicians should
appreciate the value of instruments that measure the
patient’s ability to perform each of the standards. These
instruments can aid the assessment of decision-making
capacity and the judgment of competency. In general,
these instruments rely upon scoring a patient’s answers
to questions. There are two possible standards to describe
what is a normal score: matching scores to the independ-
ent judgment of a clinician who is expert in assessing
competency24–27 or setting a cutoff score based on some
degree of deviation from the scores of cognitively normal
persons10,12 or the scores of the subject population.28

Instruments exist to assist in assessing a patient’s ability
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Table 84.3. Clues that may warrant an evaluation of 
decision-making capacity.

Cognition and neurobehavioral functions
Mini-Mental State examination score suggesting marked cognitive

impairment
Disorientation
Change in preferences each time patient is approached
Attention deficits (e.g., somnolence)
Disability with language
Impaired short-term memory
Impaired reasoning
Impaired recognition

Acute change in functional status
Diminished independence in activities of daily living
Functional decline in social activities
Acute change in behavior

Psychologic modifiers of cognition and reasoning
Untreated depression
Distorted patient assessment of self, world, and future
Anxiety
Delusions
Paranoia
False beliefs

Unreasonable or unusual choices
Wanting high-burden (e.g., side effects, risks)/low-benefit treatment

when available, alternative treatments seem to have better
profiles

Refusing high-benefit/low-burden treatment when available,
alternative treatments seem to have worse profiles

Inability to express a reason for such a choice
Shift in values or preferences
Expressing a preference for or against treatment that conflicts with

long-standing values or previously expressed preferences
Family members communicate that the patient is not evincing a

choice that makes sense according to the patient’s history
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to execute an advance directive,11,24,28 enroll in research,29

refuse emergent medical care,25 and consent to hospital-
ization30 or to treatment of a medical illness.10,27 Although
the value of these instruments has not been demon-
strated in day-to-day clinical practice, research suggests
that an instrument as simple as operationalized defini-
tions of the standards for assessing decision-making
capacity can produce moderate interrater agreement.31

Clinicians will find these instruments particularly useful
in the care of patients who face a common decision such
as a geriatrician who cares for nursing home patients who
need to execute an advance directive.

The value of instruments is that they can structure an
assessment and limit the variability between physicians.
In this way, patients are assured a fair assessment, which
is particularly important because physicians have poor
interrater reliability when they assess a patient’s compe-
tency.32 Another potential advantage of instruments is
that the range of scores on the instrument can be corre-
lated with scores on a brief and standardized measure of
cognition. Knowing this relationship, a patient’s score on
a measure of cognition allows the physician to estimate
the likelihood that the patient is competent. A score that
falls below a cutoff signals the need to scrutinize the
patient’s decision-making capacity.

A final advantage of scales is that they formalize the
concept of “marginal competence.” The term describes
the patient whose performance is impaired but not so
much as to be obviously incompetent. In psychometric
terms, this is the patient who lies just a few points above
the cutoff of incompetence. The clinical significance of
this concept is that it identifies a patent who may have
limited capacity to make some decisions or who needs
particular attention during follow-up care. It also iden-
tifies a patient who needs alternative or additional
approaches to imparting information and trying to ensure
comprehension.

What About When . . . ?

Case 1: Fluctuating Mental Status

History

A physician enters a 76-year-old female patient’s room
before morning rounds to obtain informed consent for a
diagnostic procedure. The physician finds the patient to
be somewhat confused. Her Mini-Mental State examina-
tion score is 24.

Considerations

The patient’s subtle confusion is both a clinical and
ethical clue of a potential problem. The patient may have
a delirium and may lack decision-making capacity. The

Mini-Mental State score suggests cognitive impairment,
but it is an insensitive measure of decisional capacity. An
interview is required to assess both the patient’s decision-
making capacity and the cause of the confusion. If the
physician judges that the patient lacks decision-making
capacity and is not competent at this time, the nonemer-
gency procedure should be deferred. It would be prema-
ture to proceed by obtaining proxy consent.

Case 2: Decisional Capacity for Executing an
Advance Directive

History

An older person desires an advance directive. Another
physician has communicated that the purpose of a direc-
tive is to avoid overtreatment and abuses by the health
care “system” near the end of life. The patient states 
that she wants a directive to avoid any unnecessary
treatment.

Considerations

Decisional capacity to choose a treatment is not the same
as capacity to complete an advance directive.33 Choosing
a treatment involves a real and immediate decision in the
present time. Choosing treatment in a directive is more
complicated. Patients need to understand and appreciate
that the choices articulated in a directive will be used in
the future when they are no longer capable of partici-
pating in decision making, that some choices involve
medical treatments and designating a proxy, and that
their choices may change over time, and if they do, the
patient should change their directive. The patient should
also be able to reason through the consequences of dif-
ferent treatments and health states.

Case 3: Patient Refusal of Psychiatric
Consultation for Evaluation of Competency

History

An older man who resides in a nursing home is refusing
oral antibiotics for a lower extremity cellulitis. In prelim-
inary discussions with the physician, he refuses to discuss
his problem or the reasons for the treatment. The patient
refuses to see a psychiatrist for an evaluation of his 
competency.

Considerations

Refusal of a minimal risk and beneficial treatment signals
a need to examine decision-making capacity. The reasons
for the refusal should be explored. The patient may
express legitimate concerns that have nothing to do 



with decision-making capacity. The reasons may extend
beyond the nature of the specific decision and pertain to
mistrust or loss of autonomy and control in the nursing
home. The patient should be informed that the use of a
second opinion minimizes the risk of errors in judgment.
This communication should not convey a threat; instead,
it is information about options. If the patient continues
to refuse the assessment, the physician should recalibrate
the usual balance between competency and incompe-
tency. Instead of the default case of favoring competency,
the physician should set them in equilibrium and seek
substantial evidence of decision-making capacity from
sources such as caregivers.

Case 4: Depression and Treatment Refusal

History

An 88-year-old female patient involved in a home care
program has long-standing depression. Multiple treat-
ment trials have not provided appreciable benefit. She is
refusing admission to the hospital for intravenous anti-
biotics for cellulitis of her lower extremity.

Considerations

The blanket use of a psychiatric diagnosis to determine
impaired decision-making capacity is not appropriate.
The physician must determine whether the diagnosis 
is directly affecting the patient’s decision making. For
example, if the patient does not have any hope, feels
worthless, or cannot envision a better future, then this
likely would modify their ability to rationally weigh the
benefits and burdens of a recommended treatment.
It would further suggest that the depression is affecting
the patient’s decision making and be grounds for the
determination of incompetency. On the other hand, if 
the depression is not severe or due to its chronicity 
has become an authentic part of the patient’s person-
ality, then decision-making capacity might not be
compromised.34,35

Case 5: Requesting Cardiopulmonary
Resuscitation Despite Terminal Illness

History

An older patient with disseminated breast cancer has
failed the previous course of chemotherapy. Her physi-
cian decides that it would be sensible for the patient 
to have a “Do Not Resuscitate Order” on the chart.
The physician asks the patient whether she would want
them to try to restart her heart after it stops. Much to the
physician’s surprise, the patient states that she wants
cardiopulmonary resuscitation (CPR). The physician
wonders whether the patient is competent.

Considerations

Many patients consider CPR to be more effective than it
is. In the physician–patient interview to assess decision-
making capacity, the physician should review the patient’s
understanding of the likelihood of successful cardiopul-
monary resuscitation in their circumstances. If the patient
continues to desire CPR despite the likelihood of its
failure, the basis for their preference should be explored.
Reliance upon hope is not evidence of impaired decision-
making capacity.

How Should Physicians Assure Quality
Improvement?

The determination of a patient’s decision-making ca-
pacity is a linchpin to the practice of quality medi-
cine because it promotes patient self-determination and
attempts to ensure beneficent outcomes. In general,
physician skills and responsibilities have not been sub-
jected to formal quality assurance. However, studies
suggest that physicians’ knowledge and skills in assessing
decision-making capacity and competency may be highly
subjective and arbitrary.36 Thus, physicians need mecha-
nisms to develop their knowledge and skills to determine
decision-making capacity and competency.37

Physicians and physicians in training have several
mechanisms to ensure the quality of their skills to assess
decision-making capacity. Education should focus on
knowledge of the standards for assessing decision-making
capacity and the skills to assess the standards and the
patient’s cognitive abilities and affect. Physician training
of these skills should involve faculty mentoring and role
modeling and expert critique from physicians such as
psychiatrists. Routine clinical encounters with patients
can serve as an opportunity to refresh skills in assessing
decision-making capacity. Periodically, a physician should
take the time to assess an evidently competent patient’s
decision using the methods outlined in Table 84.2.

After a physician determines that a patient has 
impaired decision-making capacity, if the clinical cir-
cumstances are nonemergent and the decision can be
deferred, opportunities exist to improve a patient’s
decision-making capacity. Stopping or changing medica-
tions, repeating the assessment, or providing decision aids
may improve the patient’s decision-making capacity.38

This process of managing decisional incapacity offers
opportunities for quality assurance monitoring.

At the level of the hospital or nursing home, qual-
ity determinations of decision-making capacity can be
ensured by clear policies that define who is responsible
for these determinations, how it should be done, where
the data should be documented, who should be involved
if the determination is ambiguous, and how to resolve
conflicting impressions by any of the stakeholders
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(patient, family, surrogate, physician). Policies should
stress the attending physician’s responsibility and partic-
ipation because the determination is grounded, in part,
on understanding the patient’s situation, prognosis, and
psychologic issues. Policies also can support witnessing
the information provided in the process of informed
consent.

The mistaken judgment that a patient is competent
may occur when a physician discloses limited informa-
tion. Audits can promote quality assurance by reviewing
similar cases and situations and identifying and evalu-
ating lack of consistency. Random audits also can ask
patients about their understanding of a current or recent
treatment. Little attention is given to assessing decisional
capacity when a patient or family is not objecting to a
recommendation. In other words, there may be unrec-
ognized problems with determination of decisional
incapacity in circumstances when all stakeholders in the
decision are in agreement.39 When this type of audit 
was used in a psychiatric hospital, half the respondents
who assented to treatment appeared to have impaired
decision-making capacity.40 Audits that characterize 
problems determining decision-making capacity can
serve as catalysts for educational activities.

Summary

Decision-making capacity is a central determinant of 
an older person’s ability to direct their own care. When a
patient has decision-making capacity, patient autonomy
and self-determination are generally honored. Decision
making occurs in light of medical recommendations,
patient preferences, and professional standards. When a
patient lacks decision-making capacity, however, the sub-
stituted judgment and best interests of the patient are
brought to bear.41 The risks of physical and ethical harms
to the patient are substantial if a patient receives treat-
ment without competent consent. In between these
situations are patients who have difficulties making 
a decision but are likely competent. For these patients,
assessing decision-making capacity structures the prac-
tice of effective communication and will likely reduce
encounters with “difficult” or “demanding” patients.

All physicians in clinical practice should be comfort-
able with assessing decision-making capacity. The physi-
cian needs to remember three important considerations:
(1) the purpose of assessing decision-making capacity
and competency is to resolve the tension between respect
for the patient’s self-determination and the promotion
and protection of their well-being; (2) decision-making
capacity and competency both refer to a patient’s ability
to make a specific decision; and (3) the patient is pre-
sumed to be competent unless something triggers a ques-
tion of impaired decision-making capacity.

When a decision involves choices between inter-
ventions that are relatively safe and likely provide large
benefits, it is reasonable to accept a low standard of
decisional capacity, such as the mere evidence of a choice.
However, refusal of these interventions or a decision that
involves greater than minimal risks or only marginal ben-
efits should require a higher standard, such as requiring
the patient to demonstrate understanding, appreciation,
and reasoning. In general, this process will serve the
interests of both the patient and physician because it
fosters effective communication.

The need for a combination of clinical judgment and
common sense in the determination of decision-making
capacity raises the possibility of wide variations in 
clinical practice. Educational programs, role modeling,
use of second opinions, provision of advisory feedback
from ethics committees, and other quality assurance
mechanisms should be implemented to minimize this
occurrence.
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Ethical and Policy Issues in End-of-Life Care
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as personal values of physicians.4 These principles com-
monly include beneficence, respect for persons, fidelity,
and justice. For purposes of this chapter, discussion of
issues in geriatric medicine and end-of-life care is focused
through the lenses provided by these principles.

Discussion and implementation of decisions surround-
ing end-of-life care are critical. Attempts to improve end-
of-life care often focus on enhancing the role of patients
(and when appropriate, family members) as partners in
the decision-making process and resolving conflicts that
interfere and may even prevent health care providers
from creating a good dying experience for patients and
their families.5 Using the principles of respect for persons,
beneficence, fidelity, and justice together with the sys-
tematic approach offered by clinical medical ethics, the
clinician can better address and resolve issues of ethical
importance in end-of-life care, including understanding
and appropriately managing ethical conundrums brought
forth by issues of patient autonomy, withholding and
withdrawing life-sustaining treatment, futility, do not
resuscitate (DNR) orders, and physician-assisted suicide.

Transition Decisions: From 
Life-Sustaining Treatment to 
Palliative Management

Decisions to forgo life-sustaining treatment occur under
a multitude of conditions. They can be provoked when it
is decided not to resuscitate a patient with advanced
dementia, to maintain a resident in a nursing home rather
than transfer them to the hospital for diagnostic or treat-
ment interventions, to replace chemotherapeutic treat-
ments focused on curing cancer with palliative radiation,
or not to administer antibiotics to a bedbound elder with
severe chronic obstructive pulmonary disorder (COPD).
In each case, the decision-making process must use a
benefit/burden analysis comparing the benefits of

Clinical medical ethics combines the disciplines of phi-
losophy, behavioral science, law, and medicine to resolve
moral issues and value conflicts in medicine. All physi-
cians face ethical dilemmas, but the practice of geriatric
medicine is particularly rich and ethically complex with
respect to end-of-life care. Elders often face chronic ill-
nesses for which treatments are costly or risky, have
uncertain outcomes, or are unable to offer meaningful
disease modification or prolongation of life.1 The ambi-
guity regarding beneficial outcomes colors decisions
about often difficult trade-offs between treatments that
may offer potentially significant reductions in quality of
life versus treatments that may not extend life but may
increase comfort and thus quality of life. Decisions to
change the focus of care from curative interventions to
more palliative care can produce anxiety for patients 
and family members. Additionally, many elders may have
conditions that profoundly impair communication and
cognition. The result is often uncertainty about who
should make health care decisions, what constitutes
informed consent, and how to ascertain what decision
should be made. Finally, in the broadest sense, care for
elders accounts for the largest segment of health care
spending, half of which comes from public programs,
leading to questions about the relative value of health
care compared with other goods available in the market
and the value of marginally effective or futile treatments
when survival is not likely to be long. Such issues pose
ethical questions about intergenerational resource trans-
fers and ultimately moral issues related to rationing of
medical resources.

Approaching these difficult ethical issues requires both
an awareness of how these concerns intersect the prac-
tice of geriatric medicine and a systematic approach to
examine the issues. Bioethics offers numerous systematic
approaches to ethical analysis of moral dilemmas, for
which examples and training can be found in numerous
texts.1–3 Many of these approaches use a set of basic prin-
ciples that undergird both attitudes of the public as well
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treatment options against potential burdens of the
treatment and potential side effects. Such decisions also
take place within a larger social context such that
benefit/burden analyses may differ for an older patient
compared with a younger patient because of personal
fears about aging and disability or stereotypes of aging.6

Some authors claim that advanced age may give persons
a different perspective on what remains of life and the
so-called closing biography—suggesting greater accept-
ance of mortality. Yet, providers cannot assume this
stance simply because of patient age and must approach
each patient individually. Within that analysis, the
decision-making team of patient, family, and clinical
professionals must consider how to respect the patient’s
autonomy within their cultural context, support the
family, and, to the extent possible, relieve the burden
while also recognizing that some treatment courses may
be futile.

Respecting Patient Autonomy

Because freedom is so central to our philosophy as a
nation, it follows that autonomy is an integral part of
medicine in the United States. Mechanisms to respect
patient autonomy run throughout the health care
endeavor, from patient education materials regarding
particular treatments or diseases, to physician training in
how to communicate with patients, to forms for informed
consent and advance directives. These tools aim to create
an environment in which it is possible for the clinician to
ascertain the beliefs, perspectives, and concerns of the
patient so as to focus health care decisions in a manner
that enhances patient autonomy. Autonomy may also
conflict with beneficence, as for example, when a patient
refuses a proposed treatment despite the physician’s best
recommendation. Further, in this multicultural nation,
not all individuals or families expect to express their
autonomy in medical decisions in the manner most typi-
cally expected in legal contexts, especially when making
the emotionally and technically fraught decisions at the
end of life.

Advance Directives

The practical difficulties and ethical dilemmas surround-
ing patient autonomy can be most obviously seen
through examination of advance directives. In the United
States, estimates of the percentage of persons who have
executed advance directives range from 4% to 20%.
Highly educated Caucasians are generally more receptive
than other groups to advance directives and tend to forgo
life-sustaining treatment at a higher greater rate. Those
who are poor and nonwhite, particularly Hispanics and

blacks, may feel apprehensive about treatment limitation
because they already feel that they have restricted access
to care, and thus are hesitant to give the health care
system an additional reason to withhold care.7 Further,
elders commonly do not complete an advance directive
because they feel they can rely on others, in particular,
their families, to make decisions for them, and, in fact,
expect family members to help make complex health care
decisions. Thus, for many elders, the particularly Western
view of autonomy that stems from the individual and is
expressed through a legal document does not apply to
their expression of autonomy.

For these elders, respect for persons may flow from a
broader family perspective that includes considerations
of family burdens of care or expectations that a particu-
lar family member (i.e., a son or daughter) is the appro-
priate decision maker.8 When an elder is cared for by
family at home or is a longtime nursing home resident,
specialized knowledge of the patient that comes from
being surrounded by family members and clinicians who
know the patient further helps to ensure that the patient’s
vision of autonomy is supported. In practice, however,
modern medical practice often involves myriad transi-
tions between settings, through which neither the know-
ledge of the patient nor explicit directives about the
patient’s end-of-life care preferences through advance
directives are transferred.

Inconsistencies in care between settings often result
from the patient’s inability to communicate, lack of uni-
formity in advance directives or advance directive poli-
cies, fear of liability on the part of the institution,
physician, and other health care providers, and absence
of an advance directive. Even when advance directives
exist and are accessible, they have limitations because the
language is often ambiguous or lacks specific directions
for the situation at hand. In unclear situations of patient
preferences, nursing home staff may transfer residents to
hospitals, and emergency medical technicians (EMTs)
may administer cardiopulmonary resuscitation (CPR),
although this may be contrary to patient wishes. A
number of strategies are available to combat the lack of
continuity of care and breaches of support for patient
autonomy. Physicians should encourage patients to des-
ignate a specific health care proxy or surrogate who,
depending on state law, can be empowered to speak for
the patient when the patient is unable to do so. Further,
improved communication between health care profes-
sionals and institutions is necessary. For example, hospi-
tal physicians and other clinicians should meet staff in
nursing homes that regularly admit patients to their
service. Doing so could provide contacts to which the cli-
nician could turn when context is missing regarding the
preferences or concerns of a particular patient or family
and thus provide alternatives means by which to clarify
patient’s wishes.



As another approach, Oregon developed the Physician
Orders for Life-Sustaining Treatment (POLST), a com-
prehensive, one-page order form to convey preferences
for life-sustaining treatments during patient transfer from
one care setting to another. The form specifies four cate-
gories of care, including (1) do not resuscitate (DNR)
orders, (2) comfort care, (3) antibiotic use, and (4) tube
feeding.9 Studies show use of the POLST leads to con-
sistent respect for patient preferences to limit life-
sustaining interventions.9,10 The POLST attempts to
overcome problems regarding lack of availability of
advance directives, failure to comply with the patient’s
DNR order because the patient’s wishes are not known,
and physician fear in signing DNR orders because care
may be compromised or cannot be implemented without
translation into a physician’s order.

A high degree of respect for patient wishes is implied
in the POLST. Several features contribute to the form’s
effectiveness and consistency, including its statewide
standardization, the pink color that makes it hard to
ignore, easily locatable and clearly stated orders, accept-
able and understandable language about the orders, and
language specific to comfort care for pain and suffering.
Specifically, the POLST, unlike an advance directive,
limits specific treatments according to patient wishes and
concurrently implements the preferences by putting them
into the form of physician orders. The POLST offers a
promising way to ensure patient end-of-life treatment
preferences are respected.

In addition to the POLST, several state legislatures are
considering policies allowing EMTs to accept DNR (do
not resuscitate) orders of patients being transferred to
hospitals, hospitals are honoring advance registration 
of DNR orders to ensure compliance of out-of hospital
DNR orders (i.e., those written in nursing homes), and
advocates are supporting wallet cards, bracelets, or other
forms of DNR order identification to increase compli-
ance with patient wishes.

Withholding or Withdrawing 
Life-Sustaining Treatment

Although patient preferences as expressed in advance
directives may provide an outline of how to approach a
patient’s care, at some point, decisions about treatment
plans include hard choices of more than simply adding
comfort care but also whether to withhold or withdraw
life-sustaining interventions. Patients have a right to
refuse treatment even if it is life sustaining.4 Withholding
life support is defined as not providing a patient with
medical interventions, such as CPR—the procedure most
frequently withheld. Withdrawing life support is defined
as removing previously initiated medical interventions,
such as mechanical ventilation—the procedure most fre-

quently withdrawn.11 In the clinical setting, definitional
distinctions between withholding and withdrawing are
often made. In some cases, it may seem morally and con-
ceptually easier to withhold a particular procedure, such
as mechanical ventilation when the outcome of beginning
the procedure is less certain, than to withdraw treatment,
because although a treatment may not provide meaning-
ful outcomes, treatment withdrawal would result in
death. Moreover, the timing of decisions often makes the
distinctions between withdrawal and withholding seem
relevant. Withholding can occur relatively suddenly if the
patient goes into cardiac arrest. Withdrawing is often a
gradual process and may involve administering analgesics
and sedatives to the patient while removing a treatment.
In practice, withdrawing is documented more frequently
than withholding.11,12

Physicians often become morally, legally, and even psy-
chologically committed to a treatment’s completion, once
started,12 especially when the patient has been receiving
the intervention for a long time. Thus, intervention with-
drawal tends to occur more commonly for treatments
that are invasive, expensive, scarce, or lead to a quick
death once withdrawn, and tends to occur less often when
treatments have been in place for a period of time or for
the management of iatrogenic complications.13 Physicians
may be “committed” to the ventilation or dialysis support
that they initiated, even though the treatment fails to
clearly benefit the patient. Treatment continuation may
even cause patients to receive unwanted treatments
despite their ethical and legal rights or that of their sur-
rogates to refuse life-prolonging interventions. Health
care professionals, including physicians and nurses, often
lack training with regard to the clinical aspects of with-
drawing intensive life-sustaining treatment, such as palli-
ation of dyspnea. Such skills are necessary to provide
effective end-of-life care.

Despite the common use of the terms in practice, the
definitional distinction between withholding and with-
drawing lacks logical validity and moral relevance. All
treatment decisions contain some of the elements of a
withhold or withdrawal decision—the morally and legally
relevant distinction between treatment decisions is that,
irrespective of whether a life-sustaining treatment was
withheld or withdrawn, the outcome is the patient’s
death. The patient’s right to remove or not initiate life-
sustaining treatments has both a moral and a legal
grounding.

Legal Protections for 
Patient Autonomy

The legal basis for respecting patient decisions at the end
of life stems from a variety of sources—most famously
from two cases that involved the withdrawal of life
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support. Karen Ann Quinlan and Nancy Cruzan were
young women in persistent vegetative states whose
families wished to have their life support removed. In
Quinlan, the New Jersey Supreme Court recognized the
right to withdraw medical interventions from an incom-
petent patient in accordance with the family’s belief that
the patient would have wanted treatment withdrawn.12,14

In Cruzan, the U.S. Supreme Court affirmed the right to
withdraw artificial life-sustaining treatments once the
incompetent patient’s wishes are known with relative
confidence.12,14 Many similar cases involve elderly people
who lacked capacity because of dementia and in which
the family sought to limit life-sustaining interventions.
With very few exceptions, the cases all were upheld so
long as the decision to limit treatment was consistent with
the patient’s values. Philosophically, because the state has
an interest in protecting and ensuring the continued life
of its citizens, these cases validate the state’s legal inter-
est and right in interpreting an individual’s preference,
including those who are incompetent, to forgo life-
sustaining treatment.12

Artificial Nutrition and Hydration

Within the context of decisions to withdraw or withhold
care, decisions regarding forgoing artificial nutrition and
hydration often raise special concerns. Legally, intra-
venous lines or tubes are considered medical procedures
and thus are subject to the same benefit to burden analy-
sis as any other technical intervention, such as dialysis or
mechanical ventilation; surrogates and patients have the
right to refuse them as with any medical treatments.15 At
the same time, providing food and water is felt by some
to be a moral duty and an essential form of supportive
care.16 The idea of food and water is also emotionally
comforting to a family in their caring for a dying patient.4

Decisions to forgo nutrition and hydration typically com-
monly concern patients with moderate to severe loss of
cognitive function due to Alzheimer’s disease or demen-
tia, strokes resulting in loss of ability to swallow, end-
stage diseases (e.g., metastatic cancer), end-stage organ
failure, and treatment complications (e.g., infection, aspi-
ration pneumonia).4 Such situations, in which a family
already carries a heavy emotional burden, are only made
worse by the emotional feelings often connected to food
and water.

However, the eating process is a human contact quite
different from intravenous, gastrostomy, or jejunostomy
feedings. Continued intervention may result in fluid
overload and significant discomfort whereas death after
withdrawal may be more comfortable. Therefore,
understanding and evaluating the reasons offered to
forgo artificial hydration and nutrition and thus withhold
or withdraw life-sustaining treatment are essential to pro-

viding effective end-of-life care. Clinicians, patients and
family members must consider when artificial nutrition
and hydration may prolong dying and patient suffer-
ing, acknowledge that these treatments may lead to poor
quality of life, and thus make the more humane choice 
to allow the patient to die.

Do Not Resuscitate Orders

DNR (do not resuscitate) orders are recommended for
most terminally ill patients17 and so require consideration
in end-of-life care. People of very advanced age or with
multiple advanced chronic illnesses who suffer an unwit-
nessed, out-of-hospital, cardiac arrest have restorative
success approaching zero. Even for witnessed arrests,
a return to earlier functioning is unlikely, making the
success rate of CPR administered in nursing homes 0%
to 5%.9 A DNR orders clinicians to not pursue efforts to
restore cardiac function if the heart stops beating or lungs
stop functioning.17 For patients with primary lung disease,
patients may also elect to forgo intubation and mechan-
ical ventilation because it is painful and unlikely to lead
to a return to an acceptable quality of life. For these
patients, cardiac arrest may be reversed with a quick
attempt at resuscitation, such as defibrillation, but the
patient may want a DNI (do not intubate) order. For
patients with very end stage disease, a DNR/DNI order
covers both.

The DNR order does not exclude or prohibit use of
other medically suitable interventions. As with other
medical decisions to forgo life-sustaining treatment,
deciding whether to administer CPR requires evaluation
of the ethical considerations such as the potential likeli-
hood of clinical benefit and the patient’s preferences.
Unlike most medical treatments, however, a presumption
in favor of sustaining life exists legally, ethically, and med-
ically, making CPR the correct course of treatment unless
a DNR order is in place, or unless the treatment is refused
or deemed medically futile. Unlike many treatments,
CPR does not require a physician’s order but does
require a contrary order in the form of a DNR order to
withhold it. It is the only medical treatment of this sort,
because success depends on immediate response.1

Because current policy dictates CPR be attempted for
every patient in cardiac arrest who does not have a DNR
order, CPR raises unique challenges with regard to deci-
sions to forgo life-sustaining treatments. First, a CPR
decision is conditional, depending on whether cardiac
arrest actually occurs within a health care setting.
Further, the success of CPR depends on factors such as
how quickly it is administered after cardiac arrest, the
skill of the resuscitation providers, access to a cardiac
monitor, the patient’s general health and well-being, and
the underlying medical conditions. Although CPR may



restore life with effective circulation after a cardiac arrest
in some patients, CPR is often unsuccessful in patients
with advanced disease and contravenes the concept of a
gentle or dignified death.

With DNR orders, as for other medical interventions,
informed choices are required and must be based on clear
information about the benefits, risks, and alternatives
available to the patient. In practice, many elders have
mistaken perceptions of the effectiveness of CPR as well
as mistaken understandings of the procedure based on
television or popular media. Some studies have shown
that when elders are fully informed about the low prob-
ability of restorative success and the actual steps that
occur in CPR, such as chest compression and the poten-
tial for cracked ribs in frail elders, they opt for DNR
status over CPR.18 Yet, clinicians often fail to compre-
hensively discuss CPR.18 Fully informed communication
about end-of-life care options must include comprehen-
sive discussion of CPR, other medical interventions, and
palliative care options. Recommendations about CPR
should be clear and definitive so the patient or surrogate,
their families, and other health care providers (such as
nursing home nurse aides) understand the decision and
have the opportunity to ask questions. To the extent pos-
sible, a DNR decision should be made with the support
and assistance of the geriatric care team as well as family
members to stave off potential conflicts at the last
moment. The DNR order must reflect the patient’s pref-
erences, values, and beliefs and be careful not to impose
the physician’s value judgments or the surrogate’s wishes.
Finally, consulting with social workers, spiritual guidance
counselors, or ethics committees can support sound and
just decisions and ensures that the patient’s wishes are
respected.19

Futility

Decisions to withhold or withdraw care may be prompted
not only by desires to focus on quality of life but also 
by recognition that some treatments may be futile. Con-
siderations of treatment futility may be more common 
in geriatrics because older people have limited life
expectancies.20 In terms of justice, ethicists argue that
physicians have a responsibility to avoid harm to patients
that may result from providing futile treatment, as well
as larger social concerns that providing futile treatments
limits the availability of scarce resources for use by others
for whom treatments would be effective. If futility were
a straightforward empirical assessment, many end-of-life
decisions could be easier. Many authors have thus exam-
ined the concept and proposed decision criteria. Unfor-
tunately, although some futility judgments are justified,
applying the concept in practice may not be an appro-
priate tactic because futility judgments are often fraught

with “confusion, inconsistency and controversy.”1 Never-
theless, the concept is worthy of discussion because the
term and the concerns about futile treatments often
inform considerations about end-of-life care in the
elderly.

Strict and Loose Definitions of Futility

Strict definitions of futility, which could be applied to
fairly and uniformly guide decisions to withhold or with-
draw life-sustaining treatments, are based on objective
criteria and the medical expertise of physicians.1 Lo pro-
posed three strict criteria, which include the following. (1)
The treatment lacks a pathophysiologic basis—no ethical
or legal justifications can be offered to continue treat-
ment when there is no physiologic benefit for the patient.
(2) Despite maximal treatment, cardiac arrest occurs—
when optimal therapy fails, treatment is medically futile
to continue. For example, CPR is ineffective when it
would fail to effectively restore circulation to a patient 
in cardiopulmonary arrest. (3) When the treatment has
already failed for the patient, it is deemed futile and lacks
a medical, ethical, or legal reason to continue repeating
failed interventions. For example, the patient does not
respond to CPR and remains asystolic even 30 min after
CPR was initiated.

Lo also offered four looser definitions for futility that
could be applied to end-of-life care for elders. (1) A small
probability of success exists with the treatment.1 The diffi-
culty is determining an appropriate cutoff point (i.e.,
1% versus 5%) for futility in this probabilistic approach.
Even if a quantitative threshold is stated, disagreement
between patients and their surrogates may result because
no single probability can be applied to define an unac-
ceptable risk in every potential set of circumstances. In
addition, although a probability may be small, it still may
be considered worthwhile. The concern then becomes
how to measure a small probability of survival, especially
as data regarding effectiveness of clinical interventions in
elders and especially the oldest-old are often unavailable.

(2) Physicians do not believe the treatment will suc-
ceed in achieving any desired goals.1 This determination
raises controversial value judgments. Patients or family
members may desire treatment to achieve nonmedical,
short-term goals, such as allowing family from far dis-
tances to see the patient before death. In such circum-
stances, physicians may have a moral duty to act with
compassion and sustain life despite the lack of a legal
duty to do so. Experts generally agree that patients
should be informed in a comforting matter if even a small
chance of success exists because of the need to support
fully autonomous decision making on the part of patients
or health care proxies. This definition of futility, however,
can be used to guide treatment choices for patients when
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palliative care becomes the most humane treatment
approach.6

(3) The patient’s quality of life is not acceptable.1 Treat-
ments may be termed futile when patients, family
members, or clinicians judge the patient’s quality of life
unacceptable, such as when the patient is permanently
unconscious and will never regain cognitive functioning.
However, use of this definition by physicians exclusively
to guide end-of-life decision making runs the risk of
paternalistically imposing the physician’s values upon
patients. Advocates for the disabled and other vulnera-
ble populations, such as the elderly, oppose the quality of
life criterion suggestions as being discriminatory and
disguised value judgments about the value of the lives of
those less able bodied. Moreover, competent elderly
patients, having learned to cope with chronic illness and
find ways to enjoy life, tend to more highly regard their
own quality of life than their family does. Patients with
Alzheimer’s disease who are incompetent and cannot
communicate, but who do not appear to be suffering,
create complex quality of life judgments for their family
and physician.1

(4) The expected efforts and resources required out-
weigh prospective benefits.1 The issue is whether the
benefits to the patient are worth the costs to society as a
whole. This consideration recognizes arguments about
rationing in which cost rather than benefit becomes 
the deciding factor and in which treating patients with
poor prognoses of survival may deny treatment to other
patients with better prognoses.21 Use of this criterion may
appear to have an objective basis, but moral implications
implicit in the definition make it a poor definition to use
for final determination of when treatments should or
should not be applied for particular patients.

The difficulties inherent in each and every one of the
strict and loose definitions and the disagreement among
physicians that persist in its application to patient care
means that futility, at this time, is only one of many points
to consider in making decisions for patients at the end of
life. The principle of beneficence speaks to the physician’s
obligation to do what is best for the patient. Beneficent
care requires attention to technical expertise as well as
compassionate care, and allows for greater leniency in the
physician’s response to patient or surrogate requests for
interventions decided to be futile, especially when death
is imminent. In geriatrics, adequate knowledge of clinical
medicine and biomedical science is as important as a
caring approach to the patient.

In practice, physicians who are concerned that they are
being asked to support futile treatment should focus on
ongoing communication, consultation with ethics com-
mittees, and second opinions from colleagues to help
minimize potential mistakes in futility judgments, keep
value judgments in check, and simultaneously protect the
professional and moral integrity of physicians and patient

autonomy. Keeping the patient informed and discussing
the intervention’s futility with the patient or surrogate 
is an important ethical and legal obligation and the 
best approach. Such discussions are usually beneficial to
patients or surrogates and reinforce the principles of 
care, including respect for patients. Most patients or sur-
rogates will eventually support the physician’s judgment1

and appreciate unambiguous and compassionate com-
munications and recommendations.

Euthanasia and Physician-Assisted
Suicide

In the broadest sense, euthanasia, physician-assisted
suicide (PAS) and decisions to withhold or withdraw life-
sustaining treatment share common objectives such as
relief of pain and suffering and respect for patient auton-
omy. The importance of these issues in end-of-life care
for elders is highlighted by ethical, legal, political, and
societal trends that frame the debate, along with religious
and philosophical beliefs.22,23

Active euthanasia, also called mercy killing, causes
death and ends suffering by intentionally administering
medication directly to end the patient’s life.17 Euthanasia
is generally categorized in three ways: that is, voluntary
when a patient requests it, involuntary when a patient
expresses opposition, and nonvoluntary when a patient
has lost capacity and cannot make decisions or express
his or her wishes.1,23 Involuntary euthanasia, although
practiced in the form of lethal injections for death 
row inmates, is always immoral if considered as part of 
a health care plan. As respect for patient autonomy is
potentially the only acceptable justification for active
assistance in dying, nonvoluntary euthanasia is not an
acceptable practice.1

The fine distinction between euthanasia and physician-
assisted suicide involves the physician providing to the
patient a lethal dose of medication, on the patient’s
request, with the intent to allow the patient to end his or
her own life.17 The patient independently must perform
the final act. Physician assistance in dying may range
from providing the patient with information about
committing suicide to prescribing medication. Because
the patient must carry out the deed, concerns about com-
pelling a patient against his or her wishes and abusing the
powers associated with being a physician and the physi-
cian’s role are lessened, although still a potential consid-
eration. Still, being relieved of the moral responsibility
for the suicidal act does not relieve the physician of
further moral responsibility in physician-assisted suicide.
Each situation necessitates careful consideration of the
intent, motivation, justification, and results of the deci-
sion. Again, as with most end-of-life decisions, discus-
sion with the patient and his or her family is critical and



allows for more effective and meaningful palliative care
practices.1

In practice, a physician is not, however, assisting with
suicide if the physician is providing treatments to relieve
pain and suffering even if the patient’s death might be
hastened.17 In such circumstances, the underlying illness,
not the treatment provided or withheld, is the cause of
the patient’s death. The distinction between “killing” in
the sense of euthanasia or PAS versus “allowing to die”
in the sense of withholding or withdrawing care, or
providing high doses of narcotics or sedatives to relieve
pain but that also may result in patient death, is useful in
practice. However, many philosophers consider the
distinction problematic. These authors find the dis-
tinction between “killing” and “letting die” to not be a
sound basis for moral judgment. Second, the idea that 
the disease causes the patient’s death rather than 
the withholding/withdrawing of treatment may not be
tenable because death may not have occurred in the
absence of this factor. Third, assisted suicide and letting
die cannot be distinguished by the intent of the patient.
A patient who is refusing treatments and who has had
adequate informed consent also recognizes death as an
outcome and thus the distinction lacks moral weight.
Conversely, the U.S. Supreme Court has held that there
is a rational distinction between killing and letting die,24,25

and that those who ask their doctors to commit assisted
suicide and those who forgo treatment are not similarly
situated.26

Concerns about active euthanasia and assisted suicide
should not make physicians reluctant to relieve distress-
ful symptoms in terminally ill patients. Indeed, fears 
that terminal distress will not be adequately relieved
impel some people to seek active euthanasia and 
assisted suicide. Physicians should continue to partner
with patients and families to ensure that patients are fully
informed of consequences and feel more assured that
they will not be abandoned when the plan of care moves
from curative to palliative.

Physician-Assisted Suicide and Conflict
with the Physician’s Role

Physician-assisted suicide and euthanasia cause conflicts
for the physician’s healing role, because, traditionally, a
physician has a duty to preserve life.1 Arguments against
physician-assisted suicide emphasize the sanctity of 
life,1 debate the passive (e.g., withholding treatment)
versus active (e.g., physician-assisted suicide) killing dis-
tinction, discussed earlier, and examine the potentials 
for abuse, especially with vulnerable populations.1,25,27

Other authors argue that the physician’s professional
ethics and integrity may be jeopardized by performing
PAS.25,27 The trust in the physician–patient relationship

could be breached, and patients may forgo seeking a
physician’s care. Lack of diligence in ensuring that the
patient’s requests are voluntary and that the appropriate
patient receives physician-assisted suicide,1 as well as
inevitable mistakes,25 are additional concerns. Important,
but often inarticulated, are the religious beliefs of ethi-
cists and policymakers on this issue. Respect for religious
freedom requires allowing individual choice even if it
conflicts with one’s own values.

Justifying Physician-Assisted Suicide

Arguments in favor of physician-assisted suicide focus on
showing respect for individual autonomy,1 recognizing
the right of competent people to choose the course of
their life and death, the importance of comfort and relief
of suffering, and a justice argument for treating “like
cases alike.” If competent, terminally ill patients can
refuse treatment and thus hasten death, suicide becomes
the only option for patients when treatment refusal 
will not suffice to hasten death. Physician-assisted suicide
then serves as a compassionate alternative to unbear-
able suffering, because physical and emotional suffering
cannot always be relieved.1 Although society has a strong
interest in preserving life, that interest may diminish
when a person is terminally ill and has reached his or her
“closing biography,” has said good-bye to family, and
wishes to exit “on his or her own terms,” usually described
as death with dignity, Personal liberty is limited when
there is a complete prohibition on assisted death,
warranting the allowance of physician-assisted suicide 
in certain cases. In circumstances where suicide would
happen with or without assistance, PAS allows a more
humane and controlled method of end-of-life decision
making.1 Religious tolerance requires respect for per-
sonal objections to all killing, but religious tolerance 
also requires us to respect those whose beliefs support a
right to end their own lives, especially in the context of
intractable suffering and ultimately terminal illness. The
political debates in numerous states and in the U.S. Con-
gress demonstrate the depth of feeling on both sides.

Legal Issues and Physician-Assisted
Suicide

Voluntary euthanasia and physician-assisted suicide have
been openly condoned in the Netherlands for more than
10 years. Although critics argue that abuses occur, such
as euthanasia of disabled infants and elderly persons with
dementia, popular support in the Netherlands remains
high. In the United States, Oregon has legalized a very
limited form of PAS. The U.S. Supreme Court has unan-
imously ruled that no constitutional right to physician-
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assisted suicide exists. Statutes prohibiting physicians
from providing lethal medication for use by competent,
terminally ill patients do not violate the Due Process or
Equal Protection Clauses of the Constitution. The Court
found no fundamental liberty interest in committing
physician-assisted suicide, protected by the Due Process
Clause of the 14th Amendment.24,25,27 The Court also
implied a right to adequate palliative care and held state
laws constitutionally valid in distinguishing between pro-
hibiting intentional acts to hasten death and permitting
acts to relieve pain while unintentionally hastening death.
States considering legalization of PAS are required 
to ensure palliative care is adequate and effectively
implemented.24

Safeguards and Guidelines for
Performance of PAS

Consideration of legalized PAS must include guidelines
to balance a humane response to a patient’s individual
values with providing adequate protection to vulnerable
populations. Such guidelines must clarify that a tolerable
death and well-controlled pain and suffering should
result from comfort care.28 Thus, physician-assisted sui-
cide is only acceptable for terminally ill patients with
incurable conditions whose illnesses are accompanied by
severe pain and unrelenting suffering. Adequate pallia-
tive care must be provided. The patient’s decision must
be voluntary and informed, and asking for assistance in
dying must be a continuous, clear, and convincing request
to end suffering. The patient’s ability to make sound deci-
sions must be demonstrated, including identification and
treatment of depression. The doctor–patient relationship
should have been maintained over a period of time and
be meaningful to best understand the patient’s desire 
for physician-assisted suicide. More than one physician
should evaluate the patient to confirm that the choice is
voluntary, informed, and rationally reached. The concept
of such careful guidelines lies behind Oregon’s legalizing
a narrowly defined form of the practice.28

Physician-Assisted Suicide in Oregon

Physician-assisted suicide became an option for termi-
nally ill patients in Oregon with the passage of Oregon’s
Death with Dignity Act. A terminally ill person can
request a prescription to end his or her life if he or she
qualifies under the law’s requirements.29 Because care for
terminally ill patients is also considered the purview of
hospice care, however, conflicts between hospice care
philosophy and physician-assisted suicide continue to be
the subject of debate.30 In the first 2 years after the
Supreme Court upheld the law, 56 persons received pre-

scriptions for a lethal dose. Of those 56, 43 died of the
lethal dose, 11 died of the underlying disease, and 2
remained alive as of January 2000.31 Requesters were,
on average, in their early seventies, and cancer was the
most common illness. Patients expressed concern over
inadequate pain control, losing autonomy due to illness,
and losing control over bodily functions. The number of
requesters remains small and has not resulted in an over-
whelming rise in physician-assisted suicide, as initially
anticipated and feared. Moreover, in some local commu-
nities, fears that clinicians would be faced with requests
for PAS have prompted regional improvements in pain
management and other end-of-life care services.32

Physician-Assisted Suicide and 
the Elderly

As life expectancy grows, many older people face years
of isolation and decline. Some may want to assert a right
to a dignified death on their own terms, making PAS an
option. This phenomenon may be responsible for the
increase in suicide rates among elderly men in the United
States. On the other hand, abuses could occur in this
vulnerable population. Pressure could result, including
influencing elderly people to choose physician-assisted
suicide rather than more expensive palliative care
options. Families may choose physician-assisted suicide
to relieve caregiving burdens and even encourage physi-
cians to impose value judgments in quality of life on the
patient or surrogate.

In one study comparing attitudes of elderly outpatients
and their families toward PAS, family members held
more favorable attitudes toward PAS than patients in
cases of terminal illness (59.3% versus 39.9%), in cases
of chronic illness (25.3% versus 18.2%), and in cases 
of mental incompetence (55.6% versus 34.0%).33 More-
over, family members poorly predicted patient attitudes
toward PAS. Thus, focusing on the patient’s interests
rather than family preferences or a physician’s moral
judgments becomes an important direction and goal for
end-of-life care decisions.

Conclusion

The particular ethical quandaries posed by geriatric care
at the end of life require that physicians, patients, and
families candidly discuss and consider end-of-life care.
Decisions to withhold and or withdraw life-sustaining
treatment are grounded in respect for patient autonomy,
beneficence, and considerations of medical futility. Arti-
ficial nutrition and hydration and DNR orders pose par-
ticular concerns but can be managed by partnering with
patients in their care. Physician-assisted suicide may be a



final option for some patients in some states but should
be approached with awareness of important guidelines
for protecting patients against potential abuses. Even
without formal ethics training, the practitioner who cares
for elders daily manages personal dilemmas brought
about by the sensitive issues inherent in end-of-life 
care. By applying the principles of medical ethics to the
thoughtful care of older adults, geriatricians can set an
example in the care of patients with difficult ethical prob-
lems generally and in end-of-life care specifically.
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86
Ethical Challenges to Research in 
Geriatric Medicine
Greg A. Sachs and Harvey Jay Cohen

of the most egregious abuses of research subjects and
most ethically suspect research involved either non-
consenting or uninformed subjects. Table 86.1 lists some
of the most important of these troubling cases, as well as
many of the international and U.S. responses in terms of
guidelines and regulations for the ethical conduct of
research involving human subjects. It is worth noting that
the amount of activity in the last few years, especially with
respect to federal oversight and both proposed and actual
regulatory action, is greater than at any time since the
development of the U.S. research oversight structures in
the 1970s. We address many of these regulatory develop-
ments in the final sections of this chapter.

In the United States, much of the current institutional
review board (IRB) apparatus and attention to informed
consent and consent forms flows from federal regulations
that were adopted following the reports of the National
Commission for the Protection of Human Subjects of
Biomedical and Behavioral Research (the National
Commission).1 Although formulating standards relating
to informed consent was an important part of the work
of the National Commission, it is important to recognize
(as the National Commission did) that many other ethical
principles need to be addressed when evaluating
research.2 First, informed consent is not a primary level
ethics principle, per se. The fundamental principle that
gives rise to the attention on informed consent is the prin-
ciple of respect for persons. This principle, as stated by
the philosopher Immanuel Kant, requires treating people
as ends rather than as means to an end. To some extent,
researchers use their subjects as a means rather than an
end, as a means to obtain an answer to their research
question. Using people in this fashion becomes ethically
permissible only when the individuals are autonomous
(“capable of deliberation about personal goals and of
acting under the direction of such deliberation”) and they
give their competent, voluntary, informed, and compre-
hending consent or permission to be used in this fashion.
Another equally important ethical conviction found by

For many years, one of the main items on the agenda of
advocates for improved health care for older people has
been the promotion of research on the medical problems
that affect the elderly. Until the 1980s, it was quite
common for people over age 65 to be excluded from
clinical trials, even from studies of disease that dispro-
portionately affect the elderly, such as heart disease and
cancer. Many clinical problems of older people received
little or no research funding. Clearly, great strides have
been made in the past two decades. There is a National
Institute of Aging at the National Institutes of Health,
geriatric medicine fellowships train investigators in
research around the country, journals specializing in geri-
atric medicine and gerontology are flourishing, general
medical journals abound with articles related to the care
of the elderly, and clinical trials include older subjects,
many even focusing specifically on older adults. Yet,
as research involving older human subjects has gone
forward, many important ethical challenges to the
conduct of this research have either emerged or
resurfaced.

In this chapter, we discuss three main aspects of 
the ethical challenges to research in geriatrics. First, we
briefly review the principles of research ethics of the past
50 years as applied to human subjects of all ages. Second,
we highlight the ways in which geriatric research presents
special challenges. Third, we discuss the most recent de-
velopments and controversies in research ethics, many 
of which challenge the traditional model of research
ethics.

Historical Overview

Discussions of the ethics of research involving human
subjects for at least the first 40 years following World War
II were dominated by concerns about informed consent.
This attitude is not surprising, given that, starting with the
Nazi experiments on concentration camp prisoners, many
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the National Commission that flows from the principle 
of respect for persons is that individuals who have
diminished autonomy, whether their capacity for self-
determination is diminished by mental illness or by incar-
ceration in a prison, are in need of and should receive
special protection. Several of the National Commission’s
reports specifically address the needs of various vulnera-
ble populations, such as children and prisoners. Impor-
tantly, the National Commission and subsequent federal
regulations did not specifically address the needs of the
two vulnerable populations of most concern in geriatrics
research: subjects with dementia and subjects who reside
in long-term care facilities.

Two other fundamental ethical principles were identi-
fied by the National Commission as central to research:
beneficence and justice. Sometimes beneficence is
divided into two principles, nonmaleficence and benefi-
cence, the former meaning not inflicting harm on others
and the latter referring to the obligation to promote
good. Clearly, although investigators do not set out to
intentionally harm their subjects, some clinical trials
involve invasive testing, drugs, or new surgical procedures
that do carry the risk of harm to subjects. Thus, con-
sideration of whether a trial should be done (or for an
individual, whether or not they choose to consent to
participate), often involves a complex consideration of
potential benefits to participants, to others with the con-
dition under study, or to the state of scientific knowledge,
weighed against the trial’s risks or burdens. Clinicians, of
course, are familiar with these concepts in terms of both

the Hippocratic dictum “do no harm” and the general ori-
entation toward doing what will help one’s patients. The
National Commission discussed an additional obligation
for researchers to promote the public good when they
accept public support for their research endeavors.

Justice has to do with treating people fairly, giving 
each individual what is due or owed to him or her. In the
research arena, as discussed by the National Commission
and others since, the primary concern has been the fair
or equitable distribution of both the burdens and bene-
fits of research. There is a general concern about dis-
advantaged or vulnerable populations being used as
research subjects because of convenience or ease of
recruitment, resulting in these populations being sub-
jected to a disproportionate amount of the risks of
research. Many disadvantaged populations, particularly
those without regular access to health care, are simulta-
neously at risk of not gaining access to the fruits of the
research endeavor, such as new and expensive medica-
tions or the latest diagnostic testing and surgical pro-
cedures. Justice calls for the equitable distribution of
research burdens and benefits within the society. An
interesting development in this area in the 1990s that was
discussed in the third edition of this text was new federal
regulations mandating the inclusion of minorities and
women in clinical studies to overcome what has been
deemed inadequate representation in trials conducted
over the past few decades—quite different from the
approach that views these groups as vulnerable popula-
tions needing special protection from research risks or
from exploitation and overuse as subjects.

What Is Different About Research on
Older People?

This question is not a trivial one. If one believes that older
people are not inherently very different from younger
people, why should there be any special concerns,
recourse to different ethical principles, or need for special
regulations in considering the conduct of research involv-
ing older people? In fact, as part of an effort to overcome
ageist stereotypes, much has been written about success-
ful aging and the ways in which the vast majority of older
people are cognitively intact, functionally independent,
and active. Focusing for a moment on this view of aging
and older people, one would have to say that there really
should be no difference between research on younger
subjects and research on older subjects. For research on
older subjects, one still needs competent, voluntary,
informed, and comprehending consent for a subject 
to participate. One would still expect investigators to
minimize the risk to older subjects and maximize the
potential benefits. One would still look for an equitable

Table 86.1. Important events in ethics and regulation of
research: 1945–2000.

1945: Uncovering of details of Nazi war crimes, including
experimentation on prisoners

1949: Nuremberg Code on medical experimentation
1964: Helsinki Declaration of the World Medical Association on

biomedical research involving human subjects
1966: Henry Beecher New England Journal of Medicine paper on

“unethical or questionably ethical procedures” in the research
literature

1972: Story of the Tuskegee Syphilis Study breaks
1974: Federal regulations on research published (45 CFR 46);

National Commission for the Protection of Human Subjects of
Biomedical and Behavioral Research established

1978: Belmont Report (and other U.S. guidelines and regulations
emanating from the work of the National Commission)

1980: President’s Commission for the Study of Ethical Problems in
Medicine and Biomedical and Behavioral Research formed;
worked through 1983

1995: Advisory Committee on Human Radiation Experiments Final
Report; National Bioethics Advisory Commission (NBAC) created;
Presidential Tuskegee apology

1999: Research suspended at several institutions by FDA or Office of
Protection for Research Risks (OPRR); gene therapy trial death;
calls for new research ethics regulation, training and certification



distribution of the benefits and burdens of the research
involving older subjects. Although some potential older
subjects may be vulnerable and in need of special pro-
tection, most are not. Indeed, one would hope that IRB
consideration of studies involving older subjects would
focus on expectations of possible harm to subjects based
on knowledge of their circumstances and clinical or
physiologic condition, not age per se.

Lack of Research on Older People

On the other hand, there are matters relating to the
history of clinical investigation, the clinical realities of
geriatric medicine and research, and the presence of
special populations within the general older population
that we argue merit special attention and consideration.
The first of these, the history of clinical investigation
involving older people, is probably one of the most
obvious to clinicians eager to practice what has been
called evidence-based medicine, focusing on what the
research literature can tell us about the diagnosis, evalu-
ation, and treatment of diseases and clinical syndromes.
Quite simply put, there has been little information from
clinical trials on older people, especially the oldest-old
(those over age 85). It was quite common even in the
1960s and 1970s for large clinical trials on diseases
common in older people, such as diabetes mellitus or
hypertension, to exclude subjects over the age of 65.3 It
is only in the last several years that many larger clinical
trials have enrolled sufficient numbers of older subjects,
or, alternatively, that separate trials focusing specifically
on older people have been conducted, to be able to
answer whether results found in younger populations
generalize to older people.

Some of the more gratifying outcomes of many of these
trials are findings, as in the Systolic Hypertension in
Elderly Program (SHEP) study, demonstrating that older
subjects not only often benefit from the same interven-
tions tried in younger patients but that sometimes the
marginal benefit is greatest in the oldest.4 Another recent
example is the North American Symptomatic Carotid
Endarterectomy Trial (NASCET), a study of carotid
endarterectomy that demonstrated the greatest benefits
for many severities of carotid stenosis accrued to the
oldest subjects, including those over age 85.5 The relative
lack of research information is even more apparent when
one considers some conditions that affect predominantly
older people or those who reside in nursing homes. It is
not clear whether the lack of attention to research on
older people was due to practical difficulties in conduct-
ing geriatric research (discussed in more detail follow-
ing), a lack of interest in older people and their problems
per se, or other causes. Regardless of the cause, from the
perspective of the ethical principle of justice discussed

earlier, older people were not receiving their fair share of
either the burdens or the benefits of clinical research.
Although this has been changing for the better in recent
years, considerable room for improvement remains. A
review of the recent experience of the Southwestern
Oncology Group, one of the major cancer coperative
study groups in the United States still found the typical
cancer protocol subject to be much younger than the
typical patient with cancer.6

Clinical Realities Making Geriatric Research
More Difficult

A priori, there may not be major differences in the ethical
principles guiding research on older and younger sub-
jects, but it is clear that the clinical realities of geriatric
medicine and the older population have a major impact
on the actual conduct of research.7,8 First, because older
people are more likely to have comorbid conditions and
to be on multiple medications, there is increased tension
between selecting subjects who have only the condition
of interest (yielding fewer confounding factors) and
selecting subjects who will be more representative of
typical older adults who have other health problems in
addition to the condition under study (yielding results
that are more generalizable to the broader population 
of the elderly). Second, trying to screen, recruit, and
formally enroll older subjects may be more complicated
because of communication and cognitive problems, such
as hearing deficits, strokes, and dementia. Third, several
studies, especially population-based studies involving
subjects of all ages, suggest that older people have lower
participation rates than do younger people. That is, even
when eligible and approached for recruitment into a re-
search study, older people may be more likely to refuse.
Last, once people are enrolled in a study, there is a
greater risk of attrition due to illness or death. Taken
together, these clinical realities suggest that conducting
research using older human subjects is indeed likely to 
be more time consuming, more expensive, and more
difficult.7,8

There is an important caveat to the foregoing formu-
lation. One should not assume that older patients are less
willing to participate in research. A recent study of older
and younger breast cancer patients found that older
women were less likely to be offered the option of par-
ticipating in clinical trials than younger women. For those
who were offered enrollment, however, the older and
younger women participated in similar proportions.9 We
must be careful not to let the biases of physicians or
researchers drive research participation. The cohort of
aging Baby Boomers may have different attitudes to-
ward research from preceding cohorts of older potential
subjects.
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Special Population No. 1: People with
Cognitive Impairment

As discussed earlier, the competent, voluntary, informed,
and comprehending consent of an individual is crucial 
to making that person a research subject. Unfortunately,
older people are at considerable risk for conditions 
in which an altered mental status calls into question 
the ability to give informed consent. Impaired decision-
making capacity and an inability to give informed consent
may be a temporary condition, as with a postoperative
delirium, or it may be permanent, as with severe
Alzheimer’s disease. Geriatric medical research is not
unique in its need to confront this consent dilemma;
researchers in neurosurgery,10 intensive care medicine,11

and emergency medicine12 often want to study potential
subjects who are not capable of giving informed consent
at the time the study is to be conducted. Researchers in
these other fields, however, often do not encounter their
potential subjects until they have already lost decision-
making capacity. Providers in geriatric medicine and
some geriatric researchers, on the other hand, often know
patients or potential subjects before the loss of decision-
making capacity, raising additional interesting ques-
tions about the assessment of decision-making capacity,
advance consent for research, and proxy consent. The
greatest ethical dilemma arises from cases in which the
ultimate choice is between forgoing promising research
because informed consent cannot be obtained or making
do without the ideal informed consent, perhaps accept-
ing some creative alternatives.

In looking at research on people with cognitive impair-
ment, we restrict our discussion to the consideration 
of the paradigm presented by research on Alzheimer’s
disease or other progressive dementias. We choose to
limit our discussion to this area because the ethical
dilemma is starkest when the condition to be studied is
the same as the condition causing the loss of decision-
making capacity. While it is true that individual investi-
gators, patients, and families may face challenging
decisions, for example, regarding proposed use of an
investigational chemotherapy for a cancer that has
occurred in a patient with dementia, it is clear that
research on cancer could proceed even if it were to be
limited to patients who can give informed consent for
themselves. Research on Alzheimer’s disease, at least
studying subjects beyond the earliest stages of the illness,
requires using people who cannot give informed consent.

The assessment of individuals’ capacity to give in-
formed consent for themselves is an important first step
in deciding whether or how to enroll potential subjects in
research protocols. It is important to emphasize that
declaring someone unable to make decisions or to give
consent should not be based on diagnostic labels or
categories. That is, giving someone the diagnosis of

Alzheimer’s disease does not automatically confer the
status of incompetence upon that individual. Rather, one
should take the approach that the ability to give informed
consent for research, like clinical decision-making capac-
ity, is task specific.13 More complex information and more
complicated decisions require greater degrees of cogni-
tive function. For example, a patient with moderate
Alzheimer’s disease still might be able to give consent for
a study involving an interview on symptoms of depres-
sion, but it is likely that this patient would not be capable
of understanding and giving consent for a protocol
involving a reservoir for the intraventricular infusion of
a nerve growth factor into the cerebrospinal fluid. Unfor-
tunately, although it is easy to describe the task-specific
or “sliding scale” concept of decision-making capacity
assessment, at this time there are no standard or widely
accepted scales for operationalizing this concept in 
the conduct of research. The assessment simply must be
carried out on a case-by-case basis with each research
protocol and each potential subject. Importantly, stan-
dard measures of cognition and severity of dementia
should not be taken as direct measures of the ability to
give consent. Even people with Mini-Mental State Exam
scores as low the 10 to 20 range may be able to give valid
consent for some projects.

In clinical practice, providers are becoming more famil-
iar with advance directives and the concept of advance
care planning for clinical decision making in the event of
patient incapacity. Formal advance directives are legal
documents that allow patients to indicate specific treat-
ment preferences (living wills, medical directives) or to
appoint a proxy to make decisions (durable powers of
attorney for health care, health care proxies). It has been
suggested that a similar approach be taken with con-
sent for research on dementia.14–16 Cognitively intact
older people or patients with the very earliest stages of
Alzheimer’s disease, for example, could be encouraged to
execute advance directives for research purposes. Similar
to clinical advance directives, a research advance direc-
tive could indicate the kinds of research projects in which
someone would or would not want to participate in 
the future or could designate a proxy to make research
enrollment decisions.

Such an approach appears logical and consistent with
clinical decision-making practices, but there are at least
three important concerns about research advance direc-
tives.16 First, because it is not clear how helpful clinical
advance directives are proving to be and because there
has been even less experience with research advance
directives, one hesitates to recommend wide adoption of
such an unproven policy. Second, the legal status of
research advance directives is not clear because most
state laws creating advance directives focus on clinical
decisions, especially those pertaining to the use of 
life-sustaining treatments.15 Third, although information



contained in a research advance directive might be useful,
there is the concern that promoting their use might create
the impression (or even lead to regulations or laws) that
they are required to do research on dementia. Because a
minority of adults execute clinical advance directives, and
one can assume that even fewer would execute research
advance directives, one can envision a scenario in which
research advance directives actually end up inhibiting
rather than promoting dementia research.16

What then should be done for cases in which the
potential subject is impaired so that informed consent
cannot be obtained and research advance directives are
either not an option or not present? The current model
for obtaining permission to do research on cognitively
impaired subjects involves what sometimes is called
proxy consent plus subject assent.17,18 Informed consent
is sought from a proxy, usually a close relative, who
speaks on behalf of the impaired individual. Ethical
support for this part of the process is based on the belief
that a family member or other proxy is best suited for
giving consent because (1) he or she knows the potential
subject best and is most likely to make a decision that
would be in keeping with the subject’s values and what
that subject might have decided for him or herself
(making a substituted judgment); (2) the proxy has 
the best interests of the subject at heart and will make
the “best decision”; or (3) as a closely involved family
member, the proxy is the person most likely to be 
affected by the decision, other than the subject, and 
thus has a stake in making the decision.19,20 Clearly, in
clinical practice, there is a long-established tradition of
turning to family members when a patient cannot make
decisions.

Concerns about proxy consent center on potential
conflicts of interest (proxies volunteering subjects be-
cause the proxy hopes to benefit in the future from the
research) or data from clinical decision-making studies
that demonstrate significant discord between what
patients say they would decide for life-sustaining treat-
ment vignettes and what their proxies predict the patients
would want.21,22 In general, it is probably safe to presume
that the number of cases in which families will knowingly
act contrary to the wishes or interests of a subject are 
very few in number and one can trust proxy decision
making. In addition, because there are other reasons to
support proxy decision making besides the ability to con-
struct a substituted judgment, the data on patient–proxy
discord need not eliminate proxy consent as a viable
option.20

The assent of the subject is the other half of the model
that is coupled with proxy consent. Assent refers to the
willingness of a subject to agree to go along with a
research protocol even if the subject cannot provide
informed consent. This concept also has been applied 
to consent for research involving children.23 This is a

particularly useful construct for approaching dementia
research if one thinks of it as an opportunity to try and
obtain useful information from a potential subject about
their values and preferences that can help guide research
participation decisions, rather than just thinking of assent
as the lack of objection to research procedures. One
empirical study on research decision making for demen-
tia supports the ability of even very impaired subjects
with dementia to give strikingly revealing and informa-
tive reports on their values and preferences when given
information about specific dementia research protocols.24

Ethical issues in research on subjects with cognitive
impairment received a great deal of attention in the latter
part of the 1990s, including position statements by the
American Geriatrics Society and the Alzheimer’s Asso-
ciation and a report and proposed regulations from the
National Bioethics Advisory Commission (NBAC).25–27

The NBAC report and proposed regulations generated a
great deal of controversy. NBAC called for such matters
as assessment of potential subjects’ decision-making
capacity by independent assessors; continued use of a
two-tiered approach to risk assessment (minimal risk 
and greater than minimal risk); significant restrictions on
research that does not hold out the potential of direct
benefit to subjects; and limited use of advance consent for
research.27 The NBAC proposals were criticized by some
as not going far enough in protecting a vulnerable popu-
lation and by others for potentially inhibiting or pro-
hibiting important research.28,29 Being assailed from both
sides of the debate has contributed to NBAC’s proposals
not being implemented to date.

Special Population No. 2: Residents of 
Long-Term Care

The second population that sharply focuses some of the
ethical concerns specific to research in geriatric medicine
and gerontology is the long-term care population, espe-
cially people residing in nursing homes. Because of the
high prevalence of dementia in nursing homes, some of
the concerns about research in these facilities are identi-
cal to the concerns about research on dementia already
discussed. There are distinct concerns about research in
nursing homes, however, that relate to the nature of life
within these institutions.30

First, although nursing homes are increasingly used 
as sites for research, unlike academic hospitals they are
not research institutions, nor are they solely medical care
delivery sites. Indeed, efforts are made in many nursing
homes to emphasize the social nature of the institution,
the “nursing home as home,” rather than seeing them as
stepdown units from hopitals. The bulk of care in nursing
homes is provided by nurses’ aides and the role of physi-
cians is somewhat limited with respect to day-to-day 
life. Most of the staff is unlikely to be familiar with stan-
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dard research procedures and may be uncomfortable
with research. Considerable education and encourage-
ment may be needed to gain the trust and cooperation of
a nursing home’s staff for a research project.

Second, much has been written about the issue of
nursing homes as environments in which individual
autonomy may be limited.31,32 Even seemingly simple
things such as choosing a roommate or deciding when to
get out of bed in the morning or what to eat often are out
of the control of a nursing home resident.33 Life within
any “total institution” certainly challenges the ability of
even cognitively intact and healthy people to make deci-
sions freely, let alone people who are ill or frail. Thus, it
is easy to see why there would be concerns about the
ability to obtain voluntary and uncoerced consent in a
nursing home, even if it is informed and comprehending
consent. Specifically, one wonders if nursing home resi-
dents, who are dependent on staff for so much, feel truly
free to refuse to participate in research conducted on site.
Obviously, these concerns are heightened when nursing
home staff or physicians are themselves participating in
a research project, especially if they are helping to recruit
and enroll subjects. In addition, even if the consent
process can be made voluntary and uncoerced, concerns
remain about privacy and confidentiality in the research
process because nursing homes are places where these
two commodities often are in short supply.

A third area of ethical concern in nursing home
research relates more to the principles of beneficence 
and justice than to autonomy and informed consent.
Although great progress has been made in the past
several years in improving conditions in nursing homes,
much remains to be accomplished, and a large gulf exists
between the best and worst facilities. An interesting
ethical question arises in deciding where to do nursing
home research. Should research be limited to only the
best facilities, where the residents’ needs all are being
met, thus avoiding the possibility of exploiting the most
vulnerable and needy residents who receive inferior daily
care? From the research standpoint, a superb facility
probably facilitates efficient conduct of a study, but it 
may limit the generalizability of one’s results to similar
top-notch nursing homes. From an ethics standpoint, re-
stricting research to the best facilities may avoid exploit-
ing the most vulnerable, but it also prevents residents in
other nursing homes from sharing in the benefits of
research participation as well as its burdens. By this we
mean not only the benefits derived from the knowledge
generated by research studies, but also the benefits pro-
vided by research participation that include increased
social interaction, increased attention, and the feeling of
contributing to something important. Clearly, a balance
must be struck between these competing concerns in
deciding which nursing facilities to select for research
projects.30

Evolving Ethical Controversies Within
the Research Community

Much of what has been discussed to this point fits within
a model of research ethics that was quite stable through
most of the 1980s and 1990s: trustworthy researchers
interacting with individual subjects, guided by the princi-
ples of respect for persons (with a heavy emphasis on
autonomy and informed consent), beneficence, and
justice. More recently, several problems or concerns 
have arisen, some of which represent challenges within
the foregoing framework and others that challenge 
the framework itself. We discuss four of these evolving
ethical challenges in research at large: (1) trust and the
research community; (2) confidentiality in research; (3)
research and the private sector; and (4) likely future
research ethics challenges. These developments are not
unique to research in geriatric medicine, but we believe
that they are of such importance that they warrant dis-
cussion here.

Trust and the Research Community

In the late 1990s, the Office of Protection for Research
Risks (OPRR; subsequently replaced by OHRP, the
Office for Human Research Protection) and the Food
and Drug Administration (FDA) temporarily suspended
the clinical research operations at several universities and
medical centers.34–36 While several of these research sus-
pensions were thought by some in the research commu-
nity to have been due to technical noncompliance with
institutional review board (IRB) and other regulations,
and that no research subjects were placed at risk of harm,
some cases clearly were more serious. IRB members
from one institution, for example, complained of a lack
of support and resources for their work, and an audit pro-
vided examples of research being conducted without IRB
review and of protocols being reviewed by panels that
included the researcher.

Following shortly on the heels of several of these
research suspensions, a research subject participating in
a gene therapy study at the University of Pennsylvania
died.37 This case received significant attention initially
because of the death being the first one associated with
a gene therapy trial. Subsequent investigations uncov-
ered a host of research protocol irregularities at the Uni-
versity of Pennsylvania and other universities conducting
gene therapy trials. These irregularities included devia-
tions from protocols, changes being made in protocols
without approval by IRBs or other supervising bodies,
and adverse events not being reported to appropriate
authorities.

Coupled with the Office of the Inspector General’s
(OIG) report citing deficiencies in the existing research



oversight structure and process,38 many additional actions
and proposals for strengthening research regulation 
have come from the federal government. These measures
have included new requirements for education and
certification in research ethics for investigators, research
staff, and IRB members; directives to IRBs to take a
more active role in monitoring of ongoing research;
and NBAC’s most recent report proposing a complete
overhaul of the federal structure supervising the nation’s
IRBs.39

In response to these developments, many research and
professional organizations have made public statements
reaffirming their commitment to the ethical conduct of
research involving human subjects. Although geriatrics
researchers have not played a prominent role in the cases
just mentioned, the American Geriatrics Society is one of
the organizations that promulgated a position statement
on the ethical conduct of research.40 At the heart of these
efforts is the desire to reassure the public that the
research community still deserves the trust that it has
enjoyed in the past several decades. Some investigators
believe that if that basic trust is lost, no amount of regu-
lation or oversight will make up for the harm that will
come to the research enterprise.

Confidentiality in Research

Privacy and confidentiality are two things that re-
searchers have always been required to respect in their
dealings with their subjects. In the past, this did not place
too many demands on most researchers. Most research
was conducted at a single institution; investigators con-
trolled the (mostly hard copy) data relating to their own
subjects; subjects were promised that their identity would
be kept confidential; and separate sheets with subject
code numbers and names and locked file cabinets often
sufficed. Today, most clinical trials are multicenter
studies, sponsored by pharmaceutical or biotechnology
firms, with data transmitted to coordinating centers to be
reviewed by other investigators and statisticians, a data
monitoring and safety board, and eventually the FDA or
other regulators. Electronic transmission of research data
is becoming commonplace. In addition, medical records
in clinical practice are more routinely being kept in elec-
tronic formats. The electronic medical record is not only
allowing clinicians to more readily communicate impor-
tant clinical information to all involved in a patient’s 
care, but it is also allowing health services researchers 
and other clinical investigators to assemble data sets 
and identify potential subjects in a fraction of the time
required previously. By linking data from existing clini-
cal records, research data sets, and administrative data
sources such as Medicare claims, researchers are able to
ask and answer questions using information on thousands
or even hundreds of thousands of subjects.

Clearly, multicenter studies, electronic data transmis-
sion, and electronic records all hold great promise for
research. Simultaneously, however, they greatly increase
the potential for violations of confidentiality for subjects.
As of this writing, new federal regulations governing
medical records, including stronger requirements for
written consent before allowing access to any records,
have just been implemented. These controversial regula-
tions, like many other efforts to regulate research,
attempt to balance access to the potential benefits of
research against the potential harms that might ensue. It
remains to be seen if these new restrictions on the flow
of medical data result in the proper balance or if research
is inhibited excessively.

Research and the Private Sector

One trend in research mentioned in the section immedi-
ately above has been the increasing role of for-profit
pharmaceutical firms, equipment manufacturers, and
biotechnology companies. Not only are these entities
financing more of the nation’s research than in the past,
more research is being conducted, directed, and super-
vised by commercial research organizations (CROs)
outside academic centers. The combination of commer-
cial interests driving research, private control and over-
sight of research, and increasingly complex relationships
between researchers and commercial entities has raised
a number of ethical concerns. First, there is concern that
the desire of commercial firms to keep information 
from competitors may inhibit the free exchange of infor-
mation that is an integral part of how research usually
proceeds. Second, there is the concern that commercial
firms profit motives will unduly influence the research
process. For example, will they be less willing to publish
negative studies, an already important challenge in the
existing clinical trials literature? Will CROs and private
IRBs be less thorough in their scrutiny of protocols
because of a conflict of interest? Will this perceived
conflict of interest further challenge the public’s trust of
the research enterprise? Third, many concerns have 
been raised about the impact of relationships with in-
dustry and the potential conflicts of interest created for
researchers, clinicians, and academic centers.41,42 Some
concerns exist that greater commercial ties lead to poten-
tially biased presentations of research, such as in review
articles or journal supplements. Surveys suggest that most
academic centers have not yet formulated adequate
policies for dealing with these potential conflicts of
interest.43,44

Another way in which ethical concerns have been
raised by the commercialization of research relates to
how many academic researchers and centers have
learned to follow many of the practices formerly reserved
to the for-profit sector. Researchers have created for-
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profit biotechnology firms to try and reap the financial
gains from results of their work that might lead to suc-
cesses in the marketplace. Most academic centers have
offices or departments devoted to similar ventures 
and more aggressive patenting practices. International
controversy exists around the patenting of genes and
gene products. Lawsuits have been filed seeking access to
financial gains that may have resulted from research find-
ings. Marcia Angell has argued that these ethical issues
surrounding academic centers and the for-profit sector
are one of the greatest challenges to the very soul of
academic medicine.41,42

Likely Future Challenges

Many of the coming ethical dilemmas for research in
geriatric medicine are identifiable today. Some of these
will certainly be continuations of the issues already
discussed, including debates over tighter regulation of
human subject research and the evolving relationship
between industry and academia. Others may be existing
controversies that will take center stage in the public
debate. Controversies that we would place in this cate-
gory would include the use of stem cells in clinical trials
(especially relevant for geriatrics as many of the diseases
targeted for this kind of work are age-associated diseases
such as Alzheimer’s disease, Parkinson’s disease, and
stroke), and debates over both who will pay for research
and who will have access to expensive technologies and
drugs that result from research successes. Finally, other
ethical dilemmas will arise because of advances in tech-
nology and the debate over whether we ought to do the
things that become possible because of science. Similar
to the debate over human cloning, it is likely that the 
field of aging will face concerns over whether we should
pursue research that may extend the life span. We may
very well find ourselves in debates over whether it is
“right” to pursue antiaging interventions, arguments over
the impact on society if such interventions work, and
competing claims for access to these therapies versus
efforts to protect individuals and society from potential
harms.

Conclusion

Research in geriatric medicine is growing in important
ways at this time in history. Ethical issues particular to
geriatrics research, as well as those challenges facing the
broader research community, also loom large at this time.
For research on geriatric medicine to continue to make
inroads on the health problems of older adults, it is essen-
tial that these ethical issues continue to be addressed in
a thoughtful and effective manner.
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A
Absolute risk reduction (ARR), as an

indication of benefit, 4
Absorption

defective, in B12 deficiency, 822
of drugs, independence of age, 65

Abuse
in caregiving relationships, 60
of elders, 1057–1065
in nursing homes, predictors of, 1059

Acantholytic dermatosis, transient, 872
Acceptance, of death, 353
Accountability, for long-term care

outcomes, 110
Accreditation of Healthcare

Organizations, Joint Commission
on, on physical restraints for
hospitalized patients, 136

ACE inhibitor. See Angiotensin-
converting enzymes inhibitor

Acetabular dysplasia, 581
Acetaminophen

determination of toxicity of, 844
for mild pain, side effects of, 332
for osteoarthritis, 654

double-blind trials, 586
Acetylcysteine, for acetaminophen

toxicity, 844
Achalasia, in old age, 837
Acid-base balance, disorders of, 774
Acitretin, for psoriasis treatment, 873
Acoustic neuroma, dizziness

accompanying, 997
Acquired immunodeficiency syndrome

(AIDS), Kaposi’s sarcoma
associated with, 878

Actinic keratosis, 876
Activated thromboplastin time (aPTT),

830
Activities of daily living (ADLs)

ability to perform, and postoperative
outcomes, 242

assessing in the home setting, 130
help with, in the home, 122–123
as a measure of recovery from

anesthesia and surgery, 229
Activities of Daily Vision Scale, 188
Activity, voluntary restriction of, after a

fall, 980
Acupuncture, for osteoarthritis of the

knee, 590
Acute care

in a hospital setting
evaluation in, 153
rehabilitation services provided in,

263
as a phase of stroke rehabilitation,

265–266
setting of, management of nutritional

problems in, 1016–1020
stroke units, 1131

Acute Care of Elders (ACE) Unit
intervention with, 139–143, 200
study of, 9

Acute illness, nutritional requirements
in, 137

Acute lymphocytic leukemia (ALL),
487

drugs for treating, 489
Acute myelocytic leukemia (AML),

differentiating from acute
lymphocytic leukemia, 487

Acute nonlymphocytic leukemia
(ANLL), acute lymphoblastic
leukemia, 487–489

Acute pain
defined, 323–324
management of, 329–330

Acute Physiology and Chronic Health
Evaluation (APACHE)

score on
predictive of 2-year mortality, 133
predictive of mortality in

myxedema coma, 708

severity of illness scales, for verifying
the homeostenosis model, 27

Acute promyelocytic leukemia (APL),
chromosomal translocation in,
489

Acute renal failure
in the elderly, 775–776
postoperative, 221

Acyclovir, reduction of herpes zoster
pain with use of, 1049

Addiction, to opioid analgesics, 335–336
Adenocarcinomas

esophageal, increase in incidence of,
428–430

ovarian, 472
Adenomas, premalignant, colorectal

cancers evolving from, 384
Adenosine, for sinus rhythm restoration,

218
Adjustment disorder with depressed

mood, mood disorder, 1167
Adjuvant therapy

for breast cancer, 401–405
for esophageal cancer, localized,

429–430
for pancreatic cancer, 425–426

Adnexa
assessing in the aging woman, 742
assumption of malignancy on finding

a mass, 158
Adominal examination, 158
b-Adrenergic antagonists

for hypertension therapy, 552–553
for lymphocytic thyroiditis, 701

a-Adrenergic blocking drugs, for benign
prostatic hyperplasia
management, 761–762

b-Adrenergic blocking drugs, for
thyrotoxicosis management,
702

a1-Adrenergic receptor antagonists, for
hypertension therapy, 554
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Adult protective services (APS),
1227–1228

Adult Use of Tobacco Survey (AUTS),
441

Advance care, planning for,
communication skills needed in,
291–295

Advanced activities of daily living
(AADL), defined, 189

Advanced glycosylation end products
(AGE), and vasodilation in
diabetic impotent men, 723

Advance directive, 1244–1245
consent for research on dementia,

1256–1257
decisional capacity for executing, 1238

Advanced sleep phase syndrome
(ASPS), insomnia secondary to,
1036

Adverse drug events (ADEs)
in corticosteroid treatment, 599–600
in finasteride treatment, 762
renal, of coxibs, 587
studies in nursing homes, 83
See also Side effects

Adverse drug withdrawal events
(ADWEs), studies in Veterans
Administration populations, 83

Aerobic exercise, defined, 1023
Affect, role of, in communication,

288–289
Affective disorders

detecting, 188
with psychosis, 1189

Age-1 gene, mutation of, effect on rate
of mortality in Caenorhabditis
elegans, 23

Age/aging
and cancer, 366
cardiovascular changes in, 509–510
and changes in thyroid function and

metabolism, 697
and crystal deposition diseases, 591
defined, 15, 38, 1009
effects of

on midazolam dosage required for
sedation, study, 232

on the surgical patient, 242–248
median, at death, in the United States,

281
and Medicare expenditures in the last

two years of life, 300
and peripheral arterial disease, 561
postmenopausal osteoporosis in, 623
primary osteoporosis in, 623

Age-associated memory impairment
(AAMI), 1079–1080

Age-based rationing, 1216–1217
Age effect, explanation of depression

rates in the elderly, 1164

Age-entitlement programs, effect of
population aging on funding of,
41

Agency for Health Care Policy and
Research (AHCPR)

algorithm for choice of a
rehabilitation unit, 263

guidelines for intervention by nurses
in home care, 122

guidelines for urodynamic testing,
760

Age-period-cohort issue, in evaluating
factors impacting health, 55

Age pyramid, historic and projected, for
human populations, 39–40

Aggressive behavior, in dementia
patients, 346

Agitation, managing in dementia, 1087
Agranulocytosis, from clozapine, 1192
Akinesia, in Parkinson’s disease, 1148
Alcohol

abuse of
chronic pancreatitis from, 845
by older persons, 155
and suicide, 1174

cerebellar degeneration due to use of,
1145–1146

levels of use of, and risk of stroke,
1132

and liver disease, 844
Alcoholism

depression associated with, 1168
impairment of erectile function in,

724
preoperative evaluation of, 224

Alendronate
for osteoporosis

glucocorticoid-induced, 638
postmenopausal, 634

for Paget’s disease, 643
for prevention of fractures, 49

Alginates, as wound dressings, 971
Algorithm

for developing care plans in elder
mistreatment, 1061–1062

for evaluating delirium, 1118
for rehabilitation placement decisions

for stroke patients, 267
Alkaline phosphatase

leukocyte
in chronic myelogenous leukemia,

491
in polycythemia vera, 493

serum, in Paget’s disease, 643
All-inclusive care, for the frail elderly,

1074
Allopurinal, for gout treatment,

592–593
Allostatic load, in compensation to

maintain homeostasis, 33

All-trans-retinoic acid (ATRA), for
remission of acute promyelocytic
leukemia, 489

Alopecia, in chemotherapy, 404
Alpha-fetoprotein, level of, associated

with hepatocellular carcinoma,
430

Alprazolam
dependence on, 1177
for depression, 1172
for REM sleep behavior disorder,

1035
Alprostadil, for penile injection, 724–725
Alternative medicine/therapies

cultural influence on use of, 150–151
for pain management, 340

Alzheimer’s and Related Disorders
Society, for patients with
dementia, 303

Alzheimer’s disease
age-specific incidence of, 20, 1095
amyloid associated with, 1105–1107
as a cause of dementia, 343
cerebral amyloid angiopathy

associated with, 1128
cognitive impairments characteristic

of, 210
decision-making capacity in,

1234–1235
diagnosis of, 1080
involvement of caregivers in

management of, 165
lesion types and distribution in,

1096–1099
and psychosis, 1188
research on, dilemmas in informed

consent, 1256–1257
Alzheimer’s Disease Assessment Scale,

209
Alzheimer’s Disease Assessment Scale-

Cognitive subspace, use to
evaluate ginkgo biloba, 923

Amantadine
chemoprophylaxis with, after

influenza A exposure, 170
for control and treatment of influenza

type A, 812
for Parkinson’s disease, gait freezing

in, 1150
Ambulation, after hip fracture repair,

270–271
Ambulatory care services, use of, 96
American Academy of Dermatology,

estimate of timing of UV-induced
photoaging, 870

American Cancer Society (ACS)
data on smokers’ risk of lung cancer,

441
recommendation of

on breast self-examination, 379
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on colorectal cancer screening, 171,
385

on mammograms for older women,
739

on skin cancer screening, 388
American College of

Cardiology/American Heart
Association

cautions about Sildenafil use,
724–725

guideline for pacemaker implantation,
516

on tilt testing methods, 963
American College of Obstetricians and

Gynecologists, recommendation
on mammograms for older
women, 739

American College of Physicians
on assessing and managing the risk of

perioperative cardiac
complications, 215

on pain control near the end of life,
336

on ranges for acceptable lipid levels,
174

on screening for hypothyroidism,
707

on screening for lipid disorders in
older patients, 173–174

on screening for ovarian cancer,
382

American College of Physicians-Journal
Club, 3

American College of Preventive
Medicine, on screening for skin
cancer, 389

American College of Rheumatology
on glucosamine and chondroitin

sulfate for osteoarthritis, 925
guidelines for diagnosing

fibromyalgia, 577–578
on survivorship in giant cell arteritis,

597–598
American Dental Association, on

antibiotic prophylaxis for
preventing bacterial endocarditis,
914

American Diabetes Association (ADA),
diagnostic criteria for diabetes,
684

American Foundation for the Blind,
estimate of number of blind in
the United States, 883

American Geriatrics Society, 172
on ethical conduct of research, 1259
on pain control near the end of life,

336
Panel on Chronic Pain, 324
position statement on rehabilitation,

259

American Heart Association (AHA)
on echocardiographic features and

the need for surgery in infective
endocarditis, 811

guidelines for antibiotic prophylaxis,
914

guidelines in intracerebral
hemorrhage, 1126

American Joint Committee on Cancer,
breast cancer staging, 399

American Medical Association
guidelines for screening and

assessment of elder
mistreatment, 1061

on pain control near the end of life,
336

suggested categories of medical care
at home, 121

American Psychiatric Association,
Diagnostic and Statistical Manual
Version IV, definition of delirium,
1113

American Society of Anesthesiologists
(ASA)

classification of patients
preoperatively, 213–214, 229

Physical Status Classification, for
predicting postoperative
mortality, 242–243

practice guideline development for
sedation, 235–236

American Thoracic Society, criteria on
reversibility of airflow
obstruction, 855

American Thyroid Association,
recommendation on screening
for hypothyroidism, 707

American Urological Association
(AUA), symptom score for 
lower urinary tract symptoms,
758

a-Amino-3-hydroxy-5-methyl-4-
isoxazole-propionic acid
receptors, association with
calcium flux into the neuron,
1103–1104

g-Aminobutyric acid (GABA) receptor
complex, site of action for
barbiturates, 231

Aminoglycosides, dizziness caused by,
999

Amiodarone
hypothyroidism induced by, 705
inhibition of T4 to T3 conversion by,

701
thyrotoxicosis induced by, 702

Amitriptyline, for herpes zoster pain,
1050

Amplification, of sound, hearing aid for,
897–898

Amputation
due to complicated foot ulcers, 968
lower extremity, 271–273

in peripheral arterial disease, 567
Amygdala, social relationships mediated

through, and health, 57
Amyloid

arthropathy associated with, 612
differentiating from rheumatoid

arthritis, 603
distribution of depositions, in

Alzheimer’s disease, 1097
molecular biology of, 1105–1107
multiple myeloma associated with,

498
Amyloid angiopathy

cerebral, 1127–1128
in subarachnoid hemorrhage, 1123
in white matter disease, 1147

Amyloidosis, 500, 612–613
cardiac, 513

Amyloid precursor protein (APP),
1105

Anabolic steroids, as antiresorptives,
639

Anagrelide, antiplatelet agent, for
essential thrombocythemia
therapy, 493

Analgesia
in anesthesia, 229–230
medications for, 331–332
for pain in herpes zoster, 1050

Analgesic arthropathy, defined, 586
Anaplastic thyroid cancer, 713
Anatomy

lower urinary tract, 931
male sexual, 720
ocular, 884

Androgens
adjunctive deprivation of, in prostate

cancer therapy, 460
levels of

and benign prostatic hyperplasia,
756–757

and risk of prostate cancer,
455–456

role in erections, 723
Anemia

in the aging, 819, 820–826
of chronic disease, 1011
in multiple myeloma, 497–498

Anesthesia
choice of technique, 236
for the geriatric patient, 229–238
regional, 234

Anesthetics
local, for treating postoperative pain,

253
for treating neuropathic pain, 338
volatile, 230–231
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Aneurysm
aortic, in giant cell arteritis, 597
obliteration of, in subarachnoid

hemorrhage, 1124–1125
Angina pectoris, 517

competency of hospitalized patients
with, study, 1234

Angiogenesis, inhibitors of, to treat
cancer, 371

Angiography
pulmonary, for diagnosis of

pulmonary embolism, 859–860
in subarachnoid hemorrhage, 1124

Angiokeratomas of Fordyce, 874
Angiomas, cherry, 875
Angioplasty

for claudication management, 566
coronary, for myocardial

revascularization in elderly
patients, 523

Angiosarcoma, 878
Angiotensin-converting enzyme (ACE)

inhibitors
chronic cough induced by, 934–935
comparison with hydralazine plus

nitrates, for heart failure, 514
in diabetes type-2 management, 686
hyperkalemia induced by, 774
for hypertension, 553–554
for myocardial infarction therapy,

520
for stroke prevention, 1132

Ankle-brachial index (ABI)
for hemodynamic assessment, 563
to identify peripheral arterial disease

(PAD), 561
Ankle edema, causes of, 513
Ankle-foot orthosis, in osteoarthritis,

653
Ankylosing hyperostosis of Forestier,

spinal osteophytosis form, 577
Anogenital disease, in the aging skin,

873–874
Anorexia

in dying patients, 305
in small cell lung cancer, 452

Antacids, for peptic ulcer disease, 840
Antiandrogens

for prostatic hyperplasia, 762–763
for treating prostate cancer, 460

Antibiotics
in chronic obstructive pulmonary

disease, 856–857
for demented patients, advantages

and disadvantages of, 348
for meningitis, 811–812
prophylactic administratiaon of

in arthroplasty, 656
perioperative, in hip fracture,

670–671

perioperative, to prevent bacterial
infections, 219–220, 250–251

for treating pneumonia, 807–808
for treating urinary tract infections,

806
See also Drugs; Medications

Antibodies
antimicrosomal, in autoimmune

thyroiditis, 704–705
antithyroid

in Hashimoto’s thyroiditis, 710
in patients with goiter, 711–712
in subclinical hypothyroidism, 707

ovarian-cancer specific, CA 125, 382
in Sjögren’s syndrome, anti-Ro(SS-a)

and anti-La(SS-B), 607
in systemic lupus erythematosus,

SS-A and SS-B, 608–609
See also Immunoglobulins

Antibody-dependent cell-mediated
cytotoxicity (ADCC), from
Campath 1-H therapy for chronic
lymphocytic leukemia, 495

Anticholinergic therapy, for focal
dystonias, 1157

Anticoagulation therapy
adverse drug events due to, in 

long-term care facilities, 71
considerations in surgical dental

procedures, 915
education in self-management of,

163–164
to prevent cardiac disease secondary

to pulmonary disease, 529
to reduce deep venous thrombosis

and pulmonary embolism during
hospitalization, 249–250

to reduce stroke risk and stroke
mortality in chronic atrial
fibrillation patients, 515

risk factors associated with use of,
69–70

for systolic dysfunction, 515
See also Antiplatelet therapy

Anticonvulsants, for herpes zoster
treatment, 1051

Antidepressants
for agitated patients with dementia,

1090
for anxiety disorders, 1177–1178
doses and side effects, list, 1171
for managing vulvodynia, 747
novel, for depression, 1170–1173
for treating pain, 336
underutilization of, in nursing

facilities, 87
Antidiuretic hormone (ADH), response

to, in the aging, 771–772
Antigen, influenza, response of T

lymphocytes to, 785

Antihistamines
for anxiety disorders, 1178
dizziness caused by, 999
for nausea and vomiting in end-of-life

care, 306
Antihypertensive and Lipid Lowering

Treatment to Prevent Heart
Attack Trial (ALLHAT), on
doxazosin and congestive heart
failure, 554

Antihypertensive therapy
in nonsteroidal antiinflammatory drug

users, 74
selection of, 552
See also Hypertension

Anti-idiotypes, accumulation of, on
aging, 786

Antimicrosomal antibodies, in
autoimmune thyroiditis, 704–705

Antinuclear antibodies (ANA), in
systemic lupus erythematosus,
609–610

Antioncogenes, role in aging, 794
Antioxidants, for antiaging treatments,

793
Antiphospholipid antibody syndrome,

611
Antiplatelet therapy, 565, 1131

for stroke prevention, 1133
Antiplatelet Trialists’ Collaboration,

565
Antipsychotic drugs

comparison of, table, 1194–1195
prescribing in dementia, 1089
prescribing in nursing homes, 87–88
risk for tardive dyskinesia from,

1192
Antipyrine, as a marker for evaluating

hepatic metabolizing capacity, 66
Antitetanus toxoid antibody production,

study of, in the aging, 786
Antithrombotic therapy, 1130
Antiviral therapy, in herpes zoster, 1049 

See also Thrombolytic therapy
Antral gastritis, 839
Anxiety

about aggressive therapy, 354
association with pain, 327
in dementia, managing, 1088
disorders associated with, 1174–1178
in dying patients, 304
medical and psychiatric causes of, list,

1175
about transitions, 319

Aortic balloon valvotomy, outcomes of,
525–526

Aortic regurgitation, 526
Aortic sclerosis, association with

cardiovascular mortality and
myocardial infarction, 510–511
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Aortic stenosis, 524–526
assessing the need for valve

replacement in, 218
calcific, as a cause of heart failure,

513
identifying in the older patient,

158
Aortic valve endocarditis, 527
Aortofemoral bypass, for claudication,

566
APACHE. See Acute Physiology and

Chronic Health Evaluation
Apathetic thyrotoxicosis,

hyperthyroidism presenting as,
152

Apathy, in dementia, managing, 1088
Aphthous ulcerations, 910
Apnea

central, 1032–1034
in propofol anesthesia, 232

Apolipoprotein E gene, association with
Alzheimer’s disease, 1106

Apoptosis
impairment of, and cancer, 369
induction of, in cancer therapy,

370–371
Appendages, age related dermatologic

changes in, 869
Applicability criteria

in evaluating evidence-based studies,
5

of study outcomes to individual
patients, 4

Appreciation of a situation, as an
indicator of decision-making
capacity, 1235

Aqueous fluid, role in glaucoma, 885
Arginine, effect of, on wound healing,

248
Aromatase inhibitors, for treating

metastatic breast cancer, 406
Arrhythmias, 515–517

syncope in, 960, 962
Ars moriendi, 354–358
Arterial compliance, change with aging,

546
Arterial disease

ischemic ulcers, 967
of the skin, 879

peripheral, 561–571
Arteriography

coronary
to assess myocardial

revascularization before
noncardiac surgery, 530

indications for, in myocardial
infarction, 521

indications for, in unstable angina,
517

in gastrointestinal bleeding, 842

Arteriovenous malformations (AVMs),
subarachnoid hemorrhage due to,
1123

Arthritis
disability resulting from, 260
drugs prescribed for, evaluating, 74
oral problems associated with, 912
rehabilitation in, 274
See also Rheumatoid arthritis

Arthritis Foundation, educational
material available from, 274

Arthrogenous muscle dysfunction
(AMD), 580

Arthropathy, amyloid, 603, 612
Arthroplasty, total joint, 655–656
Arthroscopic joint debridement, 654
Articular cartilage, loss of, in early

osteoarthritis, 578
Aspirin

for bone pain management, 644
for colorectal cancer prevention,

studies, 419–420
effect on antibody production after

influenza immunization, 793
for myocardial infarction treatment,

effect on mortality, 520
for secondary stroke prevention, 1131
for thromboembolic prophylaxis in

hip fracture surgery, 672–673
Assent to treatment

questioning decision-making capacity
in, 1240

without the capacity for informed
consent, 1257

See also Informed consent
Assessment

comprehensive, of geriatric patients,
53, 195–203

of decision-making capacity,
1234–1237

evaluation of instruments used for,
186–187

of pain
components addressed in, 312–319
in the elderly, 326–329

of rehabilitation potential, 264
See also Evaluation

Assets and Health Dynamics Among
the Oldest Old (AHEAD), 59

Assisted living setting
medication use in, 88
prevalence of psychosis in, 1187
scope of care in, 106–107
See also Site of care

Assistive listening devices (ALDs), 898
Asteototic eczema, 871
Asthma, late-onset, 854
Asymptomatic Carotid Artery Stenosis

trial, lacunar strokes identified in,
1146

Asymptomatic Carotid Atherosclerosis
Study, 1133

Ataxic hemiparesis, 1128
Atelectasis, postoperative, 862–863
Atenolol, for thyrotoxicosis

management, 702
Atherosclerotic disease/atherosclerosis

perioperative management of, 217
risk of, in vasectomized monkeys, 791
stenosis leading to infarction, 1129
subclinical hypothyroidism as a risk

factor for, 707
vascular, gait disorders associated

with, 1143
Atrial fibrillation (AF)

in aortic stenosis, 525
association of

with ischemic stroke, 1128
with thyrotoxicosis, 701

in cardiomyopathy, 528
effects of treatment with beta-

blockers, 9
response to control of thyrotoxicosis,

703
reversion to sinus rhythm, 515
risk of stroke related to, 1132–1133

and anticoagulant therapy, 69–70
Atrial natriuretic peptide (ANP)

changing levels of, with aging, 771
as a marker for myocyte hypertrophy,

32–33
Atrial septal defect, in elderly patients,

527
Atrioventricular block, mortality

associated with, 516
Atrophic urethritis/vaginitis,

incontinence associated with, 933
Attention

interpersonal, as an intervention for
agitated patients, 76

tests for evaluating, 208
Atypical parkinsonism, 1152–1153
Atypical presentation of herpes zoster,

1046
Audiologist, qualifications of, 897
Audiometry, portable, in screening for

hearing problems, 985
Autoantibodies

increase with age, role of T cells in,
785–786

relationship with atherosclerosis, 792
rheumatoid factors as, 601

Autocrine growth factors, 788–789
Autoimmune disorders

hearing loss from, recovery with
corticosteroid treatment, 897

Sjögren’s syndrome, 606–608,
907–910

and thyroid changes with aging, 695
thyroid failure, 704–705
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Autolysis, for wound debridement, 971
Autonomy, patient’s, respect for, 1244
Average life span, defined, 37
Axillary lymph node assessment, in

breast cancer, 400–401
5-Azacytidine, for treating

myelodysplastic syndromes, 491
Azathioprine

for rheumatoid arthritis, 604
for systemic lupus erythematosus, 611

B
Back, osteoarthritis of, 576–577
Bacteremia, association with pressure

ulcers, 968
Bad news, communicating, 290–291
Balance, in providing long-term care,

109–110
Balanced Budget Act of 1997

constraints on home health care
payments in, 106, 121, 124

effect on revenues of health care
organizations, 1205

incentives for managed care
enrollment in, 1207

increase in rehabilitation services in
nursing homes under, 263–264

Balance impairment
assessment of, in fall, 987
performance-based assessment of, 190

in nursing homes, 989–990
training to improve, in Parkinson’s

disease, 273
Balanitis xerotica obliterans, 874
Baltimore Longitudinal Study of Aging

creatine clearance measurement
variability among individuals in,
27, 47

on inheritability of osteoarthritis, 581
regression equation for maximum

heart rate with age, 28–32
Barbiturates, pharmacology of, in the

elderly, 231
Baroreceptor reflex, diminishing

sensitivity of, with aging, 957
Baroreceptor responsiveness, change

with aging, 510, 546
Barrett’s esophagus

and prevention of esophageal cancer,
429

and risk of esophageal cancer, 428,
838

Barriers to home care, 127
Barthel index, for measuring progress in

rehabilitation, 264
Bartholin glands, examining, 740
Basal cell carcinoma

from chronic exposure to ultraviolet
light, 877

of the eyelids, 884

Basal ganglia, gait impairment due to
lacunes of, 1146

Basement membrane, inhibition of
enzymes degrading, in cancer
therapy, 371

Basic activities of daily living (BADL),
defined, 189

Basophilia, conditions associated with,
829

Beck Depression Inventory, decrease in
self-reported symptoms by the
aging, 150

Beers criteria, for identifying potentially
inappropriate medications for the
elderly, 88

Behavior, in older adults, in health and
disease, 149–152

Behavioral disturbances, in dementia,
1085–1087

Behavioral therapy (BT), 1170
for anxiety disorders, 1176
pharmacologic treatment in

combination with, for insomnia,
1038

Bence-Jones proteinuria, in multiple
myeloma, 498

Beneficence, principle of, considering in
research, 1254

Benign paroxysmal positional vertigo
(BPPV), 997

Benign prostatic hyperplasia, 755–768
Benign prostatic hypertrophy,

estimating five-year mortality
following, 214

Benton Visual Retention Test, 209
Benzodiazepines

for anxiety disorders, 1177
for dyspnea, 304
effects of, on nursing home patients,

75–76
for focal dystonias, 1157
habituation to, 73
for periodic limb movements in sleep,

1034–1035
as sedative hypnotic agents, 231–232
side effects of, in the elderly, 69
treating alcoholic patients with prior

to surgery, 224
volume distribution of, in older

patients, 66
Bereavement, communicating with

patients in, 295, 307
Beta-2 agonists, for symptomatic relief

in chronic obstructive pulmonary
disease, 856

Beta-adrenergic blockers, interaction
with inhalation anesthetics,
216–217

Beta-blocker therapy
for anxiety disorders, 1178

in heart failure, 514
in isolated systolic hypertension,

523–524
in myocardial infarction, effect on

mortality rate and
rehospitalization, 520

in myocardial infarction survivors,
studies of dosage, 74

for sinus rhythm restoration, 218
Beta carotene, effect on lung cancer

incidence in smokers, 793
Bezoars, managing, 841
Bicalutamide (Casodex), antiandrogen

for treating prostate cancer, 460
Bicipital tendinitis, 663
Bier block, for administering

intravenous regional anesthesia,
234

Biochemical markers
of bone turnover, 631
of malnutrition, 190

Bioequivalence, of generic and
proprietary drugs, 84

Biofeedback, for urinary incontinence
and prolapse management, 751

Biologic limit to life, 41–42
Biology

of breast cancer in the elderly,
396–397

of cancer, 363
of cancer therapy, 370–371
of aging, 15–26

Biomechanical interventions, in
osteoarthritis, 585–586

Biomembranes, for wound dressings, 971
Biopsy

temporal artery, for diagnosing giant
cell arteritis, 598

transrectal ultrasound-guided, for
diagnosing prostate cancer, 457

Biopsychosocial Model, application to
the elderly cancer patient, 361

Bipolar disorder
defined, 1169
rate of, in nursing homes, 1164

Bismuth salts, effect of Helicobacter
pylori, 841

Bisphosphonate therapy
for bone metastasis management, in

prostate cancer, 463
for hypercalcemia in multiple

myeloma, 499
for hyperparathyroidism, negative

effects, 641
for metastatic breast cancer, reduction

of skeletal complications due to,
407

for osteoporosis, 633–634
for Paget’s disease, 643–644

Bladder infection, 744–745
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Bladder outlet obstruction (BOO),
related to benign prostatic
hyperplasia, 757

Bleeding
cerebellar, 1145–1146
deep, from a defect in coagulation,

829
gastrointestinal, 841–842
in hip fracture, 659, 670
postmenopausal, 747–748
risk of, in thrombolytic therapy for

myocardial infarction, 518
Blepharospasm, 1157
Blessed Dementia Scale (BDS), 206–207
Blindness

defined, 883
in older diabetic individuals, 682

Blister lesions, in cartilage, 652
Block Design, subtest of the Wechsler

Adult Intelligence Scale-III, 209
Blood cells, regulation of production of,

819–820
Blood pressure

control of, and complications in type
2 diabetes, 686

decrease in, from propofol anesthesia,
232

fluctuations in, during surgical
manipulations, 216–217

increase in, and counteraction of slow
renal response to sodium load,
771

after intracerebral hemorrhage,
management of, 1126–1127

measuring, during surgery, 236–237
reducing before thrombolysis,

1129–1130
See also Hypertension

Blood transfusion, in arthroplasty, knee
or hip, 656

Blood urea nitrogen (BUN)
increase with aging, 770–774
limitations of measurements of, 66–67

B lymphocytes, 786–787
in chronic lymphocytic leukemia,

494–495
neoplastic, in Waldenstrom’s

macroglobulinemia, 499
stimulation of differentiation and

antibody production of, by
interleukin-10, 790

Body mass index, for assessing
nutritional status, 190, 243, 1014

Bone
anatomy and physiology of, 621–622
density of, and risk of fracture,

625–626
effect of estrogen on mass of, 635
effect of hyperthyroidism on, 700
loss of

serial measurements to assess rate
of, 628

types of, 622–624
resorption of, in multiple myeloma,

497–498
See also Osteo- entries

Bone marrow
changes during aging, 819
defects in precursors of, in the elderly,

820
evaluating, in anemia, 823
precursor cells, ability to generate B

cells, in old mice, 786
transplantation of

in acute leukemias, 489–490
in chronic myelogenous leukemia,

492
in multiple myeloma, 498–499

Bone mineral density (BMD)
as an indirect indicator of breast

cancer risk, 377
in older women, 174

Boston Diagnostic Aphasia Exam, 209
Boston Naming Test, 209
Botulinum A exotoxin

to reduce wrinkles, 880
for focal dystonia treatment, 1157

Bouchard’s nodes, defined, 575
Bowel management

in end-of-life care, 306
obstruction, in the elderly, 315–316
preparation before colon resection,

251
Bowen’s disease, 876
Braces, lumbrosacral, in arthritis of the

spine, 657
Brachytherapy, for cervical cancer,

476–477
Bradyarrhythmias, 516
Bradycardia, in hypothyroidism, 705
Bradykinesia, in Parkinson’s disease,

1148
effect of music therapy on, 273

Breast cancer, 393–416
effect of estrogen replacement

therapy on risk of, 636
screening for, 172, 377–379

Breast Cancer Demonstration Project,
on risk of breast cancer with
estrogen replacement therapy,
636

Breast-conserving treatment,
comparison with mastectomy,
studies, 399

Breast examination
for older women, 739–740
physical, 157

Breast self-examination (BSE),
screening for breast cancer with,
378

Breathing
patterns of, postoperative, 863
sleep disordered, 1032–1034

Breslow thickness, of skin tumors, 388
Bright light therapy

in circadian rhythm sleep disorders,
1038

in disordered sleep of Alzheimer’s
patients, 1039

Bronchitis
acute and chronic, 806–807
antibiotics for treating, 856–857

Bronchoscope, fiber optic, for observing
neoplastic lung lesions, 445–446

Bullous pemphigoid, 873
Bunion (hallux valgus), 665
Buproprion

for depression treatment, 1171
for treating agitated or sleep-deprived

patients with dementia, 1090
Bureaucracy, effective rationing as an

unplanned outcome of,
1214–1215

Burning mouth, 911
Bursitis, joint involvement mimicked by,

577
Buspirone, for anxiety disorders, 1178
Butyrophenones, for nausea and

vomiting, 305–306

C
CA 125, as a marker for ovarian cancer,

473
Caenorhabditis elegans, senescence in,

23
CAGE questionnaire, for evaluating

alcoholism, 155
Calcific periarthritis, hydroxyapatite

deposition in, 594
Calcilytics, effect of, on parathyroid

hormone secretion, 639
Calcimimetic therapy, for

hyperparathyroidism, 642
Calcitonin

effects of, on bone, 636–638
for Paget’s disease, 644
serum level measurement, for

evaluating thyroid nodules,
709–710

for treating pain associated with
osteoporosis, 338

as a tumor marker in medullary
cancer of the thyroid, 713

Calcium
and cardiac relaxation impairment,

33
and disorders of balance in the aging,

774
high levels of, to inhibit bone

resorption, 622
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Calcium (cont.):
influx into the neuron, regulation of,

1103–1104
for reduction of bone loss

physiologic roles in the body,
631–632

vitamin D administered with, 625,
638

requirement for, in the aging, 1011
Calcium channel antagonists/calcium

channel blockers
effects of, in myocardial infarction,

520
for hypertension, 552

after cataract surgery, 217
incontinence caused by, 934–935
interaction with inhalation

anesthetics, 216–217
for sinus rhythm restoration, 218

Calcium oxalate crystal deposition, 594
Calcium pyrophosphate dihydrate,

deposition of, 593
in osteoarthritic joints, 580, 591

California Verbal Learning Test, 209
Caloric restriction, role of, in aging,

1009–1013
Canada Health Act, humanitarianism,

1217
Canadian health care system, goal of,

equal access to basic health care,
1217

Canalith repositioning procedures, for
benign positional vertigo, 1005

Cancer
age-specific incidence of, 377
in the elderly

as a failure of cellular immunity,
792–794

overview, 361–362
as a major source of heterogeneity in

the older population, 45
oral, 387–388, 909
of the ovaries, 471–475
pancreatic, 424–426
screening for, 375–391
thyroid, 712–713
See also Cervical disorders, cancer;

Colorectal cancer; Endometrial
cancer; Lung cancer; Malignant
disease; Prostate cancer

Cancer and Leukemia Group B,
trial testing radiation therapy,
400

Cancer Prevention Study II, on aspirin
use and colorectal cancer
prevention, 420

Candida albicans, overgrowth of, in the
mouth, 903

Candidiasis, infection by, of the aging
skin, 875

Can-do factor, and cognitive
functioning, 61

Cane, to relieve weightbearing in
osteoarthritis, 653

Capacity assessment, advantages and
disadvantages of, 186–187

Capsaicin, topical application of, to
reduce pain in osteoarthritis,
587–588

Capsular hemorrhage, gait impairment
due to lacunae, 1146

Carbamazepine, for treating trigeminal
neuralgia, 336

Carbohydrates, agents slowing
processing of, in the gut, 689

Carboplatin, for treating advanced
ovarian cancer, 474

Carcinoembryonic antigen (CEA)
follow-up determination of, 423
and prognosis in colorectal cancer,

421
as a tumor marker in medullary

cancer of the thyroid, 713
Carcinoma in situ (CIS), identification

of, in cervical cancer, 379
Carcinomatous neuromyopathy,

symptoms of, 613
Carcinomatous polyarthritis, 613
Cardiac amyloidosis, 513
Cardiac arrest

acute physiologic assessment scores
after, and age, 27–28

due to lack of exercise, 1026
Cardiac Arrhythmia Suppression Trial

(CAST)
on mortality risk from

proarrhythmmic effects of drugs,
520

ventricular arrhythmias after
myocardial infarction, 516

Cardiac complications
antidepressants associated with, 1172
and resuscitation, decisions about,

1091
of surgery, assessing the risk of,

214–216
rhythm disturbances, perioperative,

218
syncope, 960

Cardiac examination, in aged patients,
special features of, 158

Cardiac ischemia, emergency room visits
in, 150

Cardiac output
changes with aging, 509
relationship with oxygen uptake, 1024

Cardiac relaxation, impaired, due to
change in cellular calcium flux,
33

Cardioembolic infarction, 1128

Cardiogenic emboli, gait disorders
associated with, 1143

Cardiolipin, antibodies to, in
antiphospholipid antibody
syndrome, 611

Cardiomyopathy, 528
Cardiopulmonary resuscitation (CPR)

outcomes of, 516–517
in nursing homes, 1246–1247

patients’ preferences about, 301
request for, in terminal illness, 1239

Cardiovascular disease, 509–543
association with glucose tolerance

impairment, 683
cardiotoxicity, in anthracycline-based

therapy, 404
and estrogen treatment for

osteoporosis, 49
hearing deterioration in, 894

Cardiovascular Health Study (CHS)
on the ankle-arm index to assess

peripheral arterial disease, 511
assessment criteria for defining frailty,

1068
on asymptomatic ventricular

arrhythmias, 516
detection of subclinical disease in,

531–532
on functional status of the elderly,

509, 532
on gender and supraventricular

premature beats, 515
on orthostatic hypotension, 510

Cardiovascular system (CVS)
age-related changes in, and syncope,

957
catheterization of, in the elderly, 512
changes in, with aging, 33
examination findings, and syncope,

962
response to thyrotoxicosis,

700–701
See also Cardiovascular disease

(CHS); Cardiovascular Health
Study

Cardioverter-defibrillators, implantable,
effects on sudden and nonsudden
cardiac death in older patients, 516

Care
near the end of life, 299–309
questions about, for assessing

geriatric patients, 62
strategies for providing for frail older

adults, 1073–1074
Caregivers, 59

assessing on a home visit, 128
burned out, and risk of elder

mistreatment, 1060
counseling and coaching, in dementia,

1084–1085
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evaluation of, in pain management,
327

family
burden of increasing disability on,

260
difficulties in administering

medications, 86
for in-home care, 123–124
professional, for people needing help

with activities of daily living, 124
risk of death of, 155, 283
stress on

assessing, 191
in managing dementia patients, 343,

791
reducing, in advanced dementia,

347
support for, effect on time

Alzheimer’s patients remain at
home, 165

Care Plan Oversight, physician billing
for, 125

Care sites. See Site of care
CARE trial, evaluation of pravastatin,

76
Carotid hypersensitivity

and dizziness, 998
and risk of falling, 987
syncope in, 958–959

Carotid stenosis, and risk of stroke,
1133

Carpal tunnel syndrome, 664
association with amyloidosis, 613

Carpometacarpal (CMC) joint,
involvement in osteoarthritis, 575

Cartilage
accumulation of injuries to, with age,

651–656
assessing, with magnetic resonance

imaging, 578
structure and properties of, 582–583

Cartilage oligmeric protein, as a serum
marker of osteoarthritis, 579

Carvedilol, for ventricular systolic
function improvement, 514

Case management, 200–201
Catalase, effect on aging, 17
Cataracts

prevalence of, by age, 887
removal of, example of comorbidities

affecting treatment outcomes,
9

Catastrophic reaction managment, in
dementia, 1089

Catheters, indwelling, 950–951
Causes of death, Medicare data on, 299

See also Mortality
Cavernosal tissue, changes in men with

erectile dysfunction, 722
Ceiling effect of an instrument, 187

Celecoxib, cyclooxygenase-2 inhibitor
for osteoarthritis treatment, 587
side effects of use of, 70

Cell biology
bone cell types, 621
of cancer, 366–370
culture, for diagnosis of herpes zoster,

1048
Cell cycle

anticancer drugs designed to disrupt,
370

cell division in, role of telomerase in
limiting, 22–23

impaired control of, in cancer,
367–369

Cellular changes
activation steps in response to stimuli,

788–789
cancer-causing, 363–366
immune response

functions of, 783
in reactivation of herpes zoster,

1043
role of interleukin 12 in, 790

in senescence, 22–24
surface markers, in hematologic

malignancies, 487
Cellulitis, 808–809

vulvar, 747
Census Bureau, U.S., models of life

expectancy at birth, 41
Center for Epidemiologic Studies

Depression Scale, for measuring
quality of life in breast cancer
patients, 407

Center for Medicare and Medicaid
Services (CMS)

decisions about funding chronic
disease management at, 166

guidelines to define disruptive
behaviors justifying antipsychotic
medication, 1186–1187

Centers for Disease Control
guidelines for preventing surgical site

infection, 250
recommendations of

on chemoprophylaxis for
tuberculosis, 810

on management of herpes zoster
patients, 1044

on tetanus vaccination, 171
Central auditory dysfunction, as a cause

of hearing loss, 895
Central myelin antigen (CMA), in

GALOP syndrome,
1142–1143

Central nervous system, functioning of,
and risk of falling, 982

Central processing, postural disorders
related to, 1140–1141

Central venous pressure, monitoring in
surgery, 236–237

Cephalosporin, for meningitis
treatment, 811

Cerebellar disorders, 1145–1146
hematomas, 1127

Cerebellopontine angle tumors, surgical
management of, 1005

Cerebral amyloid angiopathy (CAA),
1127–1128

Cerebral function
effect on, of metabolic changes in

surgery, 223
symptoms of ischemia, 1129

Cerebrovascular disease, 1123–1137
chorea in, 1156
chronic dizziness accompanying, 997
mean hospital length of stay for, 94

Certified Outpatient Rehabilitation
Facilities (CORF), 263

Cerumen, accumulation of, managing,
895

Cervical disorders
cancer, 475–479

screening for, 173, 379–381
dizziness accompanying, 998

intraepithelial neoplasia (CIN),
grading, 475–476

myelopathy, 1144–1145
spondylotic, 657

osteoarthritis, dizziness in, 998
Cervix

atrophic, 743–744
changes in aging women, 738, 741–742

Chance and luck, in achieving a
peaceful death, 352

Channeling Project, evaluation of in
home care, 122

Character traits, relating to the
pathogenesis of coronary artery
disease, 56

Charlson index, for measuring
comorbidity, and short-term
operative survival, 214

Cheilitis, angular, 872
Chemoprevention

of cancer, 370
colorectal, 419–420

of influenza type A, 813
Chemoradiation

in cervical cancer, 476–477
for inoperable stage III lung cancer,

449
in localized esophageal cancer, 429
postoperative

in gastric cancer, 427–428
in resectable pancreatic cancer,

425–426
in unresectable pancreatic cancer,

426
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Chemoradiation (cont.):
preoperative, in rectal cancer, 423–424

Chemotherapy
for acute lymphocytic leukemia and

acute nonlymphocytic leukemia,
489

adjuvant
in breast cancer, 403–404
in rectal cancer, 422–424

for advanced colorectal cancer,
423–424

for advanced endometrial cancer, 471
for advanced esophageal cancer, 430
for gastric cancer, advanced, 428
for Hodgkin’s disease therapy, 504
for metastatic breast cancer, study of

the effect of age, 406–407
for metastatic pancreatic cancer, 426
for non-Hodgkin’s lymphoma, 502
oral complications of, 915
for ovarian cancer, complications of,

474
postoperative

in colon cancer, 422
in gastric cancer, 427

preoperative, in lung cancer stage III,
449

for prostate cancer, 462
resistance to, in multiple myeloma,

499
single-agent versus multiagent

regimens, 407
for small cell lung cancer, 451
for tuberculosis, 809–810

Chest pain, exertional, as a predictor of
coronary death, 517

Chinese Acute Stroke trial, on aspirin
therapy, 1131

Chlorambucil
for chronic lymphocytic leukemia

therapy, 495
for polycythemia vera therapy, 493
for Waldenstrom’s macroglobulinemia

therapy, 500
Chlorodeoxyadenosine (2-CDA)

therapy, for hairy cell leukemia,
496

Choice
ability to make, as a standard of

decision-making capacity, 1235
reasonable, as a standard of decision-

making capacity, 1235
Cholangiopancreatography (ERCP), in

gallstone pancreatitis, 845
Cholecalciferol, with calcium, effect on

fracture rate, 639
Cholecystectomy, estimating the risk of

30- and 90- day mortality
following, 214

Choledocholithiasis, 844–845

Cholelithiasis, 844–845
Cholestatic jaundice, 844–845
Cholesterol, levels of

benefits of reducing, 9
and risk for coronary death in the

elderly, 531
Cholesterol Education Program,

National, on lipid levels, 174
Cholinesterase inhibitors

for treating early and moderate
Alzheimer’s dementia, 344

for treating early and moderate
dementia, 1085–1086

Chondrocalcinosis, in osteoarthritis, 580
mimicking gout, 593

Chondroitin sulfate, for osteoarthritis
treatment, 588

Chorea, 1156
Choroidal neovascularization, loss of

visual loss in, and treatment of,
888

Chorthalidone, for isolated systolic
hypertension in the elderly,
523–524

Chromium, role of, in carbohydrate
metabolism, 1011

Chromosomes
1, presenilin 2 gene of, associated with

Alzheimer’s disease, 1106
1q, potential link with prostate

cancer, 455
9:22 translocation in chronic

myelogenous leukemia, 491
14, presenilin 1 gene of, associated

with Alzheimer’s disease, 1106
14:18 translocation in non-Hodgkin’s

lymphoma, 501
15:17 translocation in acute myeloid

leukemia, 489
17, potential link with prostate cancer,

455
17q21–22, tau protein gene,

1099–1102
19, apolipoprotein E alleles on, and

risk of late-onset Alzheimer’s
disease, 1106

21q21.2, amyloid precursor protein at,
1105

abnormalities of, in multiple
myeloma, 497

alterations of, in myelodysplastic
syndromes, 490

X, increasing fragility with aging, 787
Xq, potential link with prostate

cancer, 455
Chronic Care Clinics, of the Group

Health Cooperative of Puget
Sound, 199–200

Chronic idiopathic ataxic neuropathy,
1142

Chronic inflammatory demyelinating
polyneuropathy, gait impairment
in, 1143

Chronic lymphocytic leukemia (CLL),
487, 494–495

Chronic myelogenous leukemia (CML),
491–492

Chronic myelomonocytic leukemia
(CMML), as a myelodysplastic
syndrome, 490

Chronic obstructive pulmonary disease
(COPD), 529

chronic bronchitis as prelude to,
807

in the elderly, 854–858
example of advance care planning for

a patient with, 292
Chronic pain

defined, 324
management of, 330–331

Chronic phase, of stroke rehabilitation,
269–270

Chronic wounds, 967–977
Cigarette smoking

effect of, on respiratory complications
following surgery, 220

and peripheral arterial disease, 562
as a risk factor

for lung cancer, 386–387
for sudden cardiac death, 532

Cilostazol, for claudication treatment,
566

Circadian rhythm
of core body temperature, coupling of

REM sleep to, 1032
sleep disorder related to, 1037

Cisplatin
for treating lung cancer, 449
for treating ovarian cancer,

complications of, 474
Citalopram, for treating agitated or

sleep-deprived patients with
dementia, 1090

Class, social, and health, 54–55
Classification

of dizziness, 995–996
of falls, 980–981
of Hodgkin’s disease forms, 503
of hypertension, 545
of leukemias, 488
of myelodysplastic syndromes, 490
of non-Hodgkin’s lymphoma, 501

Claudication
interventional therapy for, in

peripheral arterial disease,
566–567

medical and drug therapy for,
565–566

in peripheral arterial disease, 562
Claw toes, 665
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Clinical assessment
of elder mistreatment, 1060–1061
of hearing loss, 895–897
of malignancy, with thyroid nodules,

709–711
Clinical breast examination (CBE),

screening for breast cancer with,
378

Clinical classification, of syncope,
957–960

Clinical Dementia Rating Scale,
evolution of Alzheimer’s disease
as measured with, 1084

Clinical features
of anxiety disorders, 1175–1176
of cardiovascular disease, 512–515
of chronic myelogenous leukemia, 491
in diabetes in older individuals, 684
of giant cell arteritis and polymyalgia

rheumatica, 596–598
of herpes zoster, 1045–1047
of infectious diseases, 804–805
of intracerebral hemorrhage,

1125–1126
of non-Hodgkin’s lymphoma, 501
of Parkinson’s disease, 1147
of primary hyperparathyroidism, 640
of rheumatoid arthritis, 601–602
of thyrotoxicosis, 700–701
of valvular heart disease, 218
of Waldenstrom’s macroglobulinemia,

499
See also Symptoms

Clinical patterns
in aging, 1031–1032
in delirium, 1117
in diabetes, changes with aging, 681
in infection, 803–804
in psychosis with aging, 1189–1190
stability of hospitalized patients at

discharge, 138
Clinical practice

approach to the older patient,
149–159

contributions of epidemiology to,
47–48

Clinical prediction rules, applying
results to older adults, 11–12

Clinical presentation
of anemia, 820–821
of benign prostatic hyperplasia,

757–758
cardiac disease secondary to

pulmonary disease, 528–529
of delirium, 1115–1116
of diabetes in the elderly, 684
in Hodgkin’s disease, 503
of insomnia, 1036
of lung cancer, 444–445
of osteoporosis, 626–627

of Paget’s disease, 642
of periodic limb movements in sleep,

1034
of REM sleep behavior disorder, 1035
in Sjögren’s syndrome, 606–607
of sleep disordered breathing, 1033
of sleep disorder in demented

patients, 1039
of systemic lupus erythematosus,

608–609
See also Symptoms

Clinical strategies, for prescribing
medication for elderly patients,
83–89

Clinical syndrome, frailty as, 1067–1068
Clinical trials

of models of care, improving
functioning during
hospitalization, 139–143

realities in research including geriatric
patients, 1255

on treatment of hypertension,
549–550

underrepresentation of elderly
women with breast cancer in, 409

Clinician, initiatives in preventing
adverse drug events, 73–75

Clobetasol, for lichen sclerosus
treatment, 746

Clock-Drawing Test, 176, 188
for screening in cognitive impairment,

1082
Clonazepam

for anxiety disorders, 1177
for blepharospasm, 1157
for REM sleep behavior disorder,

1035
Clopidogrel versus Aspirin for the

Prevention of Ischemic Events
(CAPRIE) trial, 565

Clostridium difficile, infection by, 812,
848

Clozapine
for managing disturbances in

dementia, 1090
for schizophrenia, 1192

Clozaril, for treating psychosis in
Parkinson’s disease, 1188

Clumsy hand-dysarthria, 1128
Coagulation, inhibitors of, 830–831

See also Anticoagulation therapy
Cochlea, damage to, in sensorineural

hearing loss, 894–895
Cochlear implants, 898
Cochrane Collaboration

metanalysis of relative risk reduction
in breast cancer due to
mammograms, 378

on prophylactic antibiotics in hip
fracture, 670–671

Cochrane Library, systematic reviews of
studies from, 3

Cochrane Review, of randomized
controlled trials of
mammography, 172

Cockcroft-Gault formula
for creatine clearance, 822–823
for estimating renal function, 67

Code status, regarding cardiopulmonary
resuscitation, 116–117

Cognition/cognitive function
blunted, in depressed older patients,

152
and compliance with drug

prescription, 85
effect on, of ginkgo biloba EGB761

preparation, 923
and surgical outcome, 244–245

Cognitive assessment, 187–188
in dementia, 1082–1084
and depression in stress, 1165
at home versus the clinic, 129

Cognitive-behavioral therapy, for pain
management, 340

Cognitive changes, onset of, and the
nature of disorders, 208

Cognitive history, 207–208
Cognitive impairment

differential diagnosis of, table, 1080
disorders secondary to psychiatric

syndromes, 205
drug-induced, 68–69
examining a patient with, 154
as a major source of heterogeneity in

the older population, 45
pain assessment in persons with,

327–329
and participation in research,

1256–1257
as a predictor of posthospital

outcomes, 134
reclassification as a disease state, 47
and sleep disordered breathing,

1032–1033, 1039
Cognitive therapy (CT)

for depression, 1169–1170
provision of retraining programs, by

occupational therapists, 262
Cohort effect, to explain rates of

depression in the elderly,
1163–1164

Cohort studies, prospective, 3
Colchicine, for acute gout attacks, 592
Cold, effect of, on aging skin, 871
Colectomy, laparoscopic, in the elderly,

studies, 252
Collagen

injection of, to reduce wrinkles,
879–880

replacement of, with scar tissue, 660
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Collagenase, for wound debridement,
971–972

Colle’s fracture, 626–627
Colloid milium, 870
Colon, disorders of, 845–848
Colon cancer, 417–440

genetic changes traced in, 363–364
screening for fecal occult blood to

detect, 158
Colon carcinoma, risk of, in

inflammatory bowel disease,
847–848

Colonization
methicillin-resistant Staphylococcus

aureus, 804
by microorganisms, defined, 802

Colorectal cancer, 417–422
advanced, surgery for, 423
screening for, 171–172, 384–386

Combat exposure, and health, 56
Combative patient, physical

examination for, 742–743
Combination drug therapy

in diabetes, 689
in osteoporosis, hormone replacement

with etidronate, 634
in rheumatoid arthritis, 605

Combined modality therapy, in
advanced Hodgkin’s disease, 504

Comfort
for demented patients, providing for,

305
versus prolonged life, patients’

choices about, 301–302
See also Palliation; Quality of life

Commercial research organizations
(CROs), ethical concerns about,
1259–1260

Communication
with agitated patients in dementia,

1087
doctor-patient issues in, 287–297, 361
with the hearing-impaired, 899
naming suffering as a step in

intervention, 311
about transitions, 294

Communication disorders specialists,
262

Community-based care, 105–107
elder abuse in, 1058
falls of individuals in, 979–980,

984–989
Community health care services, use of,

by older adults, 96
Comorbid conditions

association with frailty, 1068–1069
effect of

on treatment offered, in breast
cancer, 408

on treatment outcomes, 9

on treatment outcomes in
colorectal cancer, 419

and mortality
in breast cancer, 398
in myocardial infarction, 518

problems in geriatric care, 136–137
and treatment

of lung cancer, 451–452
of prostate cancer, 459

Co-morbidity Damage Index score, 968
Compensatory mechanisms

failure of, in disability, 46
model in long-term care, 99

Competency, concept of, 1233–1240
Competing risks, and decline in early

mortality, 42
Competitive antagonists, for muscle

relaxation, 234
Complementary/alternative medicine

(CAM), increasing use of,
921–929

Compliance, in drug usage, 84–85
methods for improving, 85–86

Complications
of Coronary Artery Bypass Graft

surgery in older patients, 522
of herpes zoster, 1046–1047
of illness, in older patients, 801
of indwelling catheterization, 951
of inflammatory bowel disease,

847–848
long-term, preventing with aggressive

care in diabetes, 687
neurologic, of aortic valve

replacement, 525
postoperative, 213

reserves for overcoming, 240
of transurethral resection of the

prostate, 763
posttreatment, of vulvar cancer, 481

Components, of rehabilitation, 260–261
Comprehensive discharge planning,

from the hospital, 137–138
Comprehensive geriatric assessment

(CGA), teams providing, 195
Comprehensive Geriatric Model, 361
Compression of morbidity hypothesis,

effect on population aging, 39–40
Compression stockings, for

thromboembolic prophylaxis,
672

Computed tomography (CT) scan
for diagnosis

of cervical myelopathy, 1145
of dementia, 1081–1084
of ovarian cancer, 473
of pancreatic cancer, 425
of subarachnoid hemorrhage, 1124

quantitative, 629
role of, in staging of lung cancer, 447

Computerized systems, to reduce
medical errors in hospitals, 136

Conduction abnormalities, 515–517
Conductive hearing loss, 894
Confabulation, in dementia, 1188
Confidentiality

physician’s obligations in, 1228–1230
in research, 1259

Confusion, in dying patients, 305
Confusion Assessment Method (CAM)

for assessing risk of delirium, 143,
188

for identification of delirium, 1113
Congenital heart disease, in elderly

patients, 527
Congestive heart failure (CHF)

applicability of study data to elderly
patients, 4

hypervolemic hyponatremia in
management of surgical patients
with, 217–218

increase in antidiuretic hormone
levels in, 773

nurse-directed intervention in home
care after hospitalization, 122

and response to beta-blockers, 217
studies of management of, in the

patient’s home, 164–165
Conjunctiva, aging of, 885
Constipation

defined, 845–846
in the elderly, managing, 314–315
as a side effect of opioid drugs,

335–336
Contact dermatitis, 873
Contact inhibition, effect on cell

division, 22–23
Contexts of care, 93–97

See also Site of care
Continuity of care, obligations of the

physician in changes of
placement, 1228

Continuous infusion, of fluorouracil
in colorectal cancer treatment, 424
in gastric cancer treatment, 428

Continuous positive airway pressure
(CPAP), in obstructive sleep
apnea, 1033–1034

Contractures
development of, on cessation of

activity, 260–261
of the hip and knee, after

amputations, 273
Contraindications

to estrogen replacement therapy, 636
to surgery in hepatocellular

carcinoma, 431
Contrast sensitivity function (CSF), as a

measure of functional visual
performance, 883–891
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Control
coping with loss of, at the end of life,

355
patient’s, through advance care

planning, 292
Cooperative Cardiovascular Project

beta-blocker therapy data, for
myocardial infarction in the
elderly, 519

evaluation of Percutaneous
Transthoracic Coronary
Angioplasty in older patients, 519

Cooperative Health Care Clinics,
Kaiser-Permanente, 200

Coping, and depression, 1165–1166
Copper, nutritional, 1011
Core body temperature, circadian

rhythm of, 1032
Cornea, structure of, 885
Coronary artery bypass, cognitive

decline following, 245
Coronary Artery Bypass Graft (CABG)

outcomes of, in the elderly, 521–522
in ventricular tachyarrhythmias, 516

Coronary artery disease (CAD)
links with impairment of

immunocompetence and health
risk behaviors, 56

treating hypothyroidism patients with,
707

Coronary Artery Surgery Study (CASS)
Registry, on risk of mortality
after smoking cessation, 532

Coronary atherosclerosis, association of
periodontal disease with, 904

Coronary heart disease (CHD),
atherosclerotic, 517

as a cause of heart failure, 513
Corticobasal degeneration (CBD)

ganglionic, 1151–1152
tau profiles in, 1101

Corticobasal-ganglionic-thalamocortical
mechanisms, in gait impairment,
1140–1141

Corticocortical projections, neurons of
origin of, categories of,
1098–1099

Corticosteroid analogues, in
osteoarthritis, 587

Corticosteroids
for the asthmatic component of

chronic obstructive pulmonary
disease, 856

for carpal tunnel syndrome, 664
for herpes zoster pain, study, 1050
for hypothyroid patients

perioperatively, 223
injection of

in acute tendinitis, 661
for painful joint therapy, 588

for nausea and vomiting in end-of-life
care, 306

for osteoarthritis, 654
for rheumatoid arthritis, 604–605
for rotator cuff, 663
for systemic lupus erythematosus,

611
for vulvodynia, topic application,

747
Cortisol, in the elderly, and insulin

resistance, 1070
Cosmetic treatment, of aging skin,

879–880
Cough, as a source of suffering, 312–313
Coumarin, sensitivity of thyrotoxic

patients to, 703
Cranial dystonia, 1157
Craniocervical dystonia, 1157
C-reactive protein

association with clinical severity of
osteoarthritis of the knee, 579

levels of, and giant cell arteritis and
polymyalgia rheumatica, 598

Creatinine clearance, decline with age,
47, 66–67

formula for, 769
Creutzfeldt-Jakob disease, 343

symptoms of, 1081
Cricopharyngeal incoordination, in

oropharyngeal dysphagia, 836
Criteria, for screening strategies,

375–376
Critical care, issues in, 864
Crohn’s disease, 847–848
Crush fractures, effects of, 626
Cruzan v. Director, Missouri Department

of Health, 1223
Cryoablation, ultrasound-guided, of the

prostate, 459
Cryoglobulinemia, 594
Crystal deposition disease, 591–594
Cued Selective Reminding Test, 209
Culture

and definition of abuse, 1060–1061
of dying, 357–358
and responses to death, 319
and responses to disease, 150–151

Cushing’s syndrome, secondary
osteoporosis in, 623

Custodians, as abusers of the elderly,
1059–1060

Cutaneous metastases, 878
Cutis rhomboidalis nuchae, 870
Cyclooxygenase

inhibition of
by nonsteroidal anti-inflammatory

drugs, 70, 586
and risk of ulcers, 839

production of, by old macrophages,
789

Cyclophosphamide, for diffuse
proliferative glomerulonephritis,
611

Cyclosporin A, interaction with
hypericum extracts, 925

Cyclosporine, for systemic lupus
erythematosus, 611

Cycloxygenase-2 inhibitors, for treating
osteoarthritis, 653–654

Cystometry (CMG), 944
Cytarabine, for remission induction in

acute myelocytic leukemia, 489
Cytokines

and cancer, 366
changing cellular responsiveness to

with aging, 246, 790
involvement in cancers, 370
See also Interleukins

Cytoreduction, surgical, in ovarian
cancer, 473–474

Cytoscopy, information obtained from,
759

Cytoskeleton, role of microtubule-
associated proteins in formation
of, 1099–1100

Cytotoxic drugs, drug-induced lupus
associated with, 610

D
DAF-1 gene, effect on life span, in

Caenorhabditis elegans, 23
Dartmouth Atlas of Health Care, 300
Daunorubicin, for remission induction

in acute myelocytic leukemia, 489
Deaths

association with impairments in the
activities of daily living, 123

peaceful, the value of achieving,
351–358

at younger ages, causes of, 41
See also Mortality rate

Death with Dignity Act (Oregon), 1250
Debridement, of pressure ulcers,

971–972
Decision-making capacity

determining, 1233–1241
as an issue in informed consent, 1222

Deconditioning, clinical
due to excessive bed rest, 274
recovery from, after surgery, 242

Deep venous thrombosis (DVT)
in the elderly, 858–861
prophylaxis to prevent

in arthroplasty, 656
in recovery from hip surgery, 659

reducing the risk of, with
anticoagulation therapy, 249–250

Degeneration, in senescence, 16
Degenerative disk disease, defined,

576–577
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Dehydration, outcomes of, 1010–1011
Dehydroepiandrosterone (DHEA)

decline in levels of, with aging,
925–926

role of, in antibody production, 793
Dehydroxyepiandrosterone (DHEA-S),

decline in levels of, and frailty,
1070

Delegation of decision-making
authority, living will, 1223–1224

Delirium, 1113–1122
agitation caused by, 1087
assessing, 188
chronic, differentiating from

dementia, 1079
Confusion Assessment Method for

evaluating risk of, 143
defined, 1113
in dying patients, 305
following hip fracture, 673–674
in hospitalized patients, 137

as a predictor of surgical outcome,
245

psychosis in the context of,
1185–1187

incontinence associated with, 932
postoperative, in thoracic procedures,

253
as a risk factor to elder mistreatment,

1058
in surgical patients, 223–224

Delirium Prevention consultation 
team, effect on functional change,
9

Delusion, defined, 1185
Delusional disorder, 1189
Dementia, 1079–1093

advanced, 346–347
age-related, neurobiologic basis of,

1095–1111
aspiration in the late stages of, 302
early, 344–345
effects of ginkgo biloba on, 923
history of, evaluating, 155
major depression in patients with,

1173
managing, in dying patients, 305
moderate, 345–346
oral diseases associated with, 913
prevalence of, in the population over

65, 205, 223
psychosis in, 1187–1188
relationship with sleep disordered

breathing, 1032–1033
as a risk factor

for delirium, 1114
for elder mistreatment, 1058

screening for, 175–176
sleep disorders in, 1038–1039
in victims of self-neglect, 1059

Demographics
of aging, 37–44
of cancer in the elderly, 363–373
of diabetes, 681
of disability, 260
of dying and death in the United

States, 281–282
of Sjögren’s syndrome, 606
of subarachnoid hemorrhage, 1123
of systemic lupus erythematosus,

608–609
Dental health

assessing, 189
candidiasis associated with dentures,

905
caries, 903
oral lesions associated with dentures,

911–912
problems in primary

hyperparathyroidism, 640
Dentatorubrothalamic projection, action

tremor from pathology in, 1156
Deoxycoformycin, for hairy cell

leukemia therapy, 496
Dependency

accepting, in dying, 355
on opioid analgesics, 335
suffering associated with being cared

for by others, 319–320
Dependency theory, of elder

mistreatment, 1060
Depolarizing agents, for muscle

relaxation, 233–234
Deposition diseases, renal disease

secondary to, 775
See also Amyloid entries

Depression, 1163–1174
in Alzheimer’s disease, 345
association with mortality in isolated

systolic hypertension, 523–524
in caregivers, 283
in chronic dizziness, 995
in chronic obstructive pulmonary

disease, 855
and chronic pain, 326–327

accentuation by aging, 651–667
clinical, in caregivers in dementia,

1085
cognitive impairment due to, 1079
competency of hospitalized patients

with, study, 1234
in dementia, managing, 1088
in dying patients, 304–305
in elderly patients in hospital, 137
evaluating a family history of, 155
exacerbation by acute illness or

hospitalization, 223
in frailty, 1069
insomnia caused by, 1037–1038
management of, in terminal care, 864

in patients with lung cancer, 453
poststroke, 266–269
screening for, 175

in fall risk assessment, 985–986
and treatment refusal, assessment of

decision-making capacity in, 1239
underreporting of by patients, 150
use of hypericum extracts to treat, 925
in victims of self-neglect, 1059

Depression not otherwise specified,
defined, 1167

Depressive symptoms
as a predictor of posthospital

outcomes, 134
remission from, and religiosity, 138
and socioeconomic status, 55

Dermatochalasis, eyelid, 884
Dermatoheliosis, 870
Dermatologic diseases, 869–881
Dermatomyositis, 611–612
Dermatophytes, infection of the toenail

plate by, 874–875
Dermatoses, inflammatory, in aging skin,

871–872
Dermis, changes with aging, 869
Detection, Evaluation, and Treatment of

High Blood Pressure, Joint
National Committee on, 545

Detrusor hyperactivity with impaired
contractility (DHIC), 937

Detrusor overactivity (DO)
cellular level changes in, 936
differentiating from obstruction, in

men, 943–944
incontinence or precipitancy

associated with, 939
treating, 945–948

Detrusor underactivity, 950–951
as a cause of incontinence, 938

Development, comparison with
senescence, 15

Developmental tasks, at the end of life,
319

Dextran, for thromboembolic
prophylaxis in hip fracture
surgery, 672

Diabetes Association, American,
screening level for fasting
glucose, 174

Diabetes Control and Complications
Trial (DCCT), study of type 1
diabetes mellitus in the 13–39 age
group, 685

Diabetes mellitus
control of, and peripheral arterial

disease, 563–564
dysphagia associated with smooth

muscle wasting in, 837
effect of calcium channel antagonists

for hypertension in, 552
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erectile dysfunction in, 722–723
foot problems associated with, 666
foot ulcers in

infection of, 968
prevalence of, 967

as a major source of heterogeneity in
the older population, 45

management of surgical patients with,
222–223

noninsulin-dependent, 174
and risk of peripheral arterial disease,

561
skin infection associated with,

diagnosing, 808–809
treatment of, 681–694

Diabetes Prevention Program, lifestyle
modification outcomes, study, 691

Diabetic retinopathy, 888
Diabetic ulceration, 879

antimicrobial therapy for, in infection
or osteomyelitis, 973

debridement of wounds in, 972
surgical management of, 974

Diagnosis
of antiphospholipid antibody

syndrome, 611
of anxiety disorders, 1174–1175
applying study results to older adults,

11–12
of benign prostatic hyperplasia,

758–760
of cardiac disease secondary to

pulmonary disease, 528–529
of causes of incontinence, 938–945
of cervical myelopathy, 1144–1145
of chronic lymphocytic leukemia, 495
of chronic myelogenous leukemia,

491
of chronic obstructive pulmonary

disease, 855
of chronic ulcers, 967
of colorectal cancer, 420–421
of community-acquired pneumonia,

studies for, 807
of delirium, 1116–1117
of dementia, 1081–1084
of depression, 1166–1167
of diabetes mellitus in the elderly,

684–685
of elder mistreatment, 1060–1061
of esophageal cancer, 429
of frailty, 1071
of gallbladder cancer, 431–432
of gastric cancer, 427
of giant cell arteritis, 599
of hepatocellular carcinoma, 430–431
of herpes zoster, 1047–1048
of herpes zoster in the elderly, 1047
of hip fracture, 669–670
of Hodgkin’s disease, 503–504

and hospitalization, of older persons
in the United States, 94–95

of hypertension, 547–549
of hypothyroidism, 705
of infectious disease, 805
of infective endocarditis, 810
of insomnia, 1036–1037
of intracerebral hemorrhage, 1126
invasive tests for cardiovascular

disease in the elderly, 512
laboratory

of anemia, 822, 823–826
for assessing thyroid nodules,

709–710
of hypothyroidism, 705–706
of osteoporosis, 623
of systemic lupus erythematosus,

609–610
of thyrotoxicosis, 701

of large artery occlusive disease,
1129–1131

of lung cancer, 445–446
of mitral regurgitation, 526
of monoclonal gammopathy of

uncertain origin, 497
of mood disorders in later life, 1169
of multiple system atrophy, 1153
of myxedema coma, 708
noninvasive tests for cardiovascular

disease in the elderly, 511–512
of osteoarthritis, 578–579
of osteomyelitis with pressure ulcers,

968
of osteoporosis, 627–628

in men, 625
World Health Organization criteria,

627–628
of ovarian cancer, 472
of Paget’s disease, 643
of pancreatic cancer, 425
of periodic limb movements in sleep,

1034
of polycythemia vera, 492–493
of polymyalgia rheumatica and giant

cell arteritis, 598
and postacute care, 102–103
of primary hyperparathyroidism,

640–641
of prostate cancer, 457
of REM sleep behavior disorder, 1035
of respiratory infections, 806–807
of rheumatic diseases in the elderly,

factors complicating, 574
of Sjögren’s syndrome, 607
of skin and soft tissue infections,

808–809
of sleep disordered breathing, 1033
of spinal cord compression in prostate

cancer, 462
of subarachnoid hemorrhage, 1124

in syncope, 960–964
of tuberculosis, 809
of urinary tract infection, 805–806
of venous thromboembolic disease,

859
See also Differential diagnosis

Diagnosis-Related Groups, Medicare
payments based on, effect on
long-term care, 101–102

Diagnostic tests
age of the patient, and relevance of, 12
selective use of, 961–964
See also Computed tomography (CT)

scar; Diagnosis, laboratory;
Instruments, for competency
assessment; Magnetic resonance
imaging; Positron emission
tomography

Diarrhea
infectious, morbidity and mortality

from, 812
managing in end-of-life care, 306–307
managing in the elderly, 315

Diastolic blood pressure, relationship
with cardiovascular mortality, 550

Diastolic dysfunction, as a cause of
heart failure, 513

Diazepam, pharmacodynamics of, 68
Diet

and breast cancer, 395
calcium supplementation and bone

mineral density, 631–632
caloric restriction and life span,

explaining, 33
in diabetes, 688
fiber in, to manage constipation, 846
and incidence of dental caries, 903
and physiologic changes with aging,

28
and primary prevention of colorectal

cancer, 171–172, 420
See also Malnutrition; Nutrition;

Vitamins
Dietary Approaches to Stop

Hypertension (DASH), 551
Dietary restriction, and life span, 15,

20–21
Dietary supplementation

with calcium, to prevent fractures, 49
for geriatric patients, 921–929

Diethylstilbestrol (DES), for treating
prostate cancer, 460

Differential diagnosis
of chronic ulcers, 967
of corticobasal ganglionic

degeneration, 1152
of delirium, 223–224, 1116–1117
of dementia, 1079–1081
of depressive symptoms, 1167–1169
of essential thrombocythemia, 493
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Differential diagnosis (cont.):
of frailty, 1071–1072
of insomnia, 1036–1037
of ischemic stroke, 1129
of leg symptoms, 562–563
of lung cancer, 446
of multiple system atrophy, 1153
of myeloid metaplasia with

myelofibrosis, 494
of Paget’s disease, 643
of Parkinson’s disease, 1149
of polymyalgia rheumatica, 598–599
of primary hyperparathyroidism,

640–641
of progressive supranuclear palsy,

1151
of psychosis, 1190

algorithm, 1191
late in life, 1186

of REM sleep behavior disorder,
1035

of rheumatoid arthritis, 602–603
of spinal osteoarthritis, 577
of subarachnoid hemorrhage, 1124
of thyroid nodules, 709–711
of thyrotoxicosis, 701–702
use of Occam’s razor in, 8–9

Differentiation
cellular, impairment in cancer, 369
mediating, in cancer therapy, 371

Diffuse esophageal spasm (DES), 837
Diffuse idiopathic skeletal hyperostosis,

577
Digital hearing aids, 897
Digitalis, for myocardial contractility

improvement in heart failure,
514

Digital rectal examination (DRE)
for assessing lower urinary tract

symptoms, 759
for detecting prostate cancer, 383

Digit span test, 208–209
Dignity

and death, 356
maintaining at the end of life, 299

Digoxin, studies of effects of withdrawal
of, 74

DIG Trial, of digitalis, 514
Dimensions, of geriatric assessment,

187–191
Diminution in function, from

medication, 73
Disability

association with frailty, 1068–1069
defined, 259–260
excess, reducing in dementia, 1084
in the population over age 65, 45–46,

259
Discharge from hospital, disposition of

patients, table, 139

Discharge planning, comprehensive,
from the hospital, 137–138

Discrimination, in offering health care,
1215

Disease
avoidance of, in successful aging,

60–61
chronic

link to long-term care, 99–100
management of, 163–167
underreporting of by patients,

149–150
chronic dizziness caused by, 997–999
and complications of surgery, 213–214
defined, 259
impact of aging on, 149–152
management of, comprehensive

geriatric assessment model, 200
presentation and natural history of,

effect of age on, 248–249
reduction in, nineteenth century,

38–39
Disease differences, and effectiveness of

treatments, 7–8
Disease-disease interactions, in the

elderly, 151
Disease-modifying antirheumatic drugs

(DMARDS), 603
Disease-modifying osteoarthritis drugs

(DMOADs), 578–579
Disease-treatment interaction, in

multiple pathologies, 151
Disequilibirum, defined, 995
Disorganized thought, in delirium, 1115
Disseminated intravascular coagulation

(DIC), consumption of
coagulation factors in, 831

Distal interphalangeal (DIP) joints,
involvement of, in osteoarthritis,
575

Distal radius fracture, 626–627
Diuretic therapy

benefits of, in older hypertension
populations, 552

complications of, 514
gout, 592

study of withdrawal in elderly
patients, 83

Diverticula
right colon, hemorrhage in, 847
urethral, association with recurrent

urinary tract infections, 745
Diverticulitis, association with

nonsteroidal anti-inflammatory
drugs, 847

Diverticulosis, 847
of the small bowel, symptoms of, 843

Dix-Hallpike test, for diagnosis of
benign paroxysmal positional
vertigo, 997, 1003

Dizziness
chronic, 995–1008
in the elderly, managing, 317–318

DNA
lymphocyte, 787–789
repair of breaks in, 787

DNA viruses, tumorigenic, 366
Docetaxel, for androgen-independent

prostate cancer therapy, 462
Doctor’s bag, supplies for home care,

127
Documentation

of “do not” orders, 1224
objective, about nursing home care,

108
Domestic violence, 1057
Donepezil

dosage, in dementia, 1086
for managing early and moderate

Alzheimer’s disease, 344
side effects of, 68

“Do not hospitalize” (DNH), patient
request, 117

“Do not intubate” (DNI) order,
1246

“Do not” orders, 1224–1227
“Do not resuscitate” (DNR) orders,

1224, 1245–1247
Dopamine, declining excretion of, with

aging, 771
Dopamine agonists, for early treatment

of Parkinson’s disease, 1149
Dopaminergic agents, for periodic limb

movements in sleep, 1034
Dopaminergic cells, loss of, in

Parkinson’s disease, 1147
Dose

adjustment of chemotherapeutic
agents for elderly women, 407

and adverse drug reactions, 74
of propofol, 232
of thyroxine, calculation for elderly

patients, 706–707
Down syndrome, risk of Alzheimer’s

disease in, 1105–1107
Doxazosin, risk for congestive heart

failure, trial data, 762
Draloxifene, for osteoporosis treatment,

636
Dressings, monitoring and treating 

in diabetic ulcer patients,
969–971

Drop attack, defined, 982–983
Drug clearance, and aging, 66
Drug-drug interactions, of quetiepine,

1194
Drug eruptions, cutaneous, 873
Drug-induced lupus (DIL), 610–611
Drug resistance, to amantadine or

rimantadine, 170
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Drugs
administration route, 331–332
adverse events related to 

oral, 914
in antiarrhythmic therapy, 516
recognizing and preventing,

68–69
anesthetic, spectrum of activity for,

231
for anxiety, in dying patients, 304
as a cause of geriatric incontinence,

933
cerebellar disturbances of stance and

gait from, 1146
chorea induced by, 1156
for claudication, 566
clinical strategies of prescribing for

older adults, 83–89
continuous infusions of, 339
for depression in dying patients,

304–305
development and testing of, 76–77
effects of, on glucose metabolism, 683
erectile dysfunction induced by, 723
for essential tremor, 1155
for focal dystonias, 1157
frequency of adverse events by type,

72
for gout, 592–593
inhibiting thyroid function, 707
interactions with dietary supplements,

921
liver disease induced by, 844
for myocardial infarction

management, 520
for nausea and vomiting, 314
for osteoarthritis, 586–588
parkinsonism induced by, 1149
for rheumatoid arthritis, 603–605
risk of acute renal failure due to, 776
for sleep disordered breathing, 1033
steady-state concentration of, 67
target range for, adjusting with

changes due to aging, 9–10
for treating dyspnea, 312
See also Combination drug therapy;

Medications; Nonsteroidal anti-
inflammatory drugs (NSAIDs);
particular drugs; Psychoactive
drugs; Substance abuse

Dry eye, effect of, on the cornea, 885
Dry mouth, as a source of discomfort in

the elderly, 316–317
Dry type, of macular degeneration, 888
Dual energy x-ray absorptiometry

(DEXA), for assessing bone loss,
628–630

Ductal carcinoma in situ (DCIS),
treatment of, 398–399

Duke Social Support Index, 1179–1183

Duodenal ulcers, 840
Duodenum, disorders of, 838–839
Durable power of attorney for health

care, 1223
assigning to a family member, 1090

Dying, the art of, 354–358
See also End-of-life care

Dysarthria, from olanzapine, 1193
Dyspareunia, due to vaginal atrophy,

743
Dysphagia, 836–837
Dyspnea

drugs to relieve, 304
management of, 312

Dyspnea on exertion (DOE)
diagnosis of, 8–9
and heart failure, 513

Dysthymia
defined, 1166
evaluating a family history of, 155

Dystonia, 1156–1157

E
Early Breast Cancer Trialists’

Collaborative Group, analysis of
adjuvant therapies, 402

Early Lung Cancer Action Project
(ELCAAP), 445

positive predictive value of spiral
computed tomography for lung
cancer detection, 386

Early Lung Cancer Detection Program,
National Cancer Institute, 444

Early mobilization, in hip fracture,
studies, 675

Eastern Cooperative Oncology Group
study of therapy for metastatic breast

cancer, 406
study of therapy for non-small cell

lung cancer, 450
Eating behaviors, in moderate dementia,

345
Eaton-Lambert syndrome, association

with small cell carcinoma of the
lung, 613

Echocardiogram/echocardiography
to assess aortic stenosis, 525
to assess cardiac disease secondary to

pulmonary disease, 529
to assess cardiovascular disease in the

elderly, 511–512
to assess pulmonary embolism, 859
to confirm cardiomyopathy diagnosis,

528
to differentiate systolic from diastolic

ventricular dysfunction, 513
for endocarditis diagnosis, 810
transesophageal

to evaluate cardiovascular disease
in the elderly, 512

intraoperative, 217–218
Economics

of calcitonin therapy, 638
of congestive heart failure

management, savings per patient,
165

cost-effectiveness of tetanus
vaccination for all older
individuals, 813

costs
of Alzheimer’s disease, 343
of care in the last year of life, 300
of skin grafting for leg ulcers, 974

of delirium complication hospital
stays, 1113–1115

of dementia, 1079
of drug therapy, 84

cost of drugs and drug-related
problems in long-term care, 87

finasteride versus surgery in benign
prostatic hyperplasia, 762

of end-stage renal disease, 776
estimated value of uncompensated

care for the seriously ill at home,
282–283

funding for home care, 124–125
of health care, mechanisms for paying

for, 1201–1211
of health service utilization, with

increase in the older population,
93

health spending as a percentage of
income, in elderly households,
1204

of hip fracture, 669–680
of long-term care, 100–103
Medicare costs and risk levels for

cardiovascular disease, 532
of osteoporosis, cost of fractures,

625–626
of prophylactic antibiotic

administration, before hip
surgery, 671

reimbursement to agencies for
Medicare hospice care, 303

of surgical versus medical
management of pressure ulcers,
973

Ectropion
effect of, on the cornea, 884
results of, 884

Edmonton Symptom Assessment Scale
(ESAS), 312

Education
about Alzheimer’s disease, to

facilitate patient and family
planning, 344

in a chronic disease self-management
program, 165

correlation with health, 55
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Education (cont.):
of patients about medications, 85–86
and scores on tests of cognitive

ability, 206
Effectiveness, of home care, 121–122
Ejaculation, reflex of, 721
Ejection fraction, changes with aging,

509
Elder Life Program, 143
Elderly Lung Cancer Vinorelbine

Italian Study Group (ELVIS), on
supportive care in non-small cell
lung cancer, 450

Elder mistreatment (EM), 60, 1057–1065
questions about, for assessing

geriatric patients, 62
Electrocardiogram

ambulatory long-term, abnormalities
in the elderly, 511

for assessing syncope, 962
in cardiomyopathy, 528
changes of left ventricular

hypertrophy, in aortic stenosis,
525

resting, abnormalities in the elderly,
511

during surgery, 236–237
Electroconvulsive therapy

for affective disorders with psychosis,
1189

for psychotic depression, 1166, 1173
Electrolyte homeostasis, 770–774
Electromyography (EMG), for

evaluating the distal urethral
sphincter, 945

Electronystagmography, 1003–1004
Electrophysiologic studies, in syncope,

963
Electrostimulation, for urinary

incontinence and prolapse
management, 751

Emergency
hypertensive, 555
psychiatric evaluation, 1186
surgical, risks in, 239

Emergency departments (EDs),
screening for elder mistreatment
in, 1058

Emission, in response to genital
stimulation, 721

Emotional support
effect on mortality risk after

myocardial infarction, 521
versus instrumental support, effects

on the elderly, 61
Emotional vitality, and quality of life in

disability, 46
Empathy

in handling emotion, 289–290
physician’s

and patient anxiety, 287, 295
and a peaceful death, 355

Empowerment of patients,
comprehensive geriatric
assessment model, 198

Enalaprilat, for control of postoperative
hypertension, 217

Encephalopathy
metabolic, insecure gait in, 1147
thyrotoxic, 700

Endarterectomy, effect of, on stroke
risk, random trials, 1133

Ending an encounter with a patient,
support and reassurance in, 291

Endocarditis
infective, 527, 810–811
risk factors for, 218

Endocrine disorders
hearing loss accompanying, 895
perioperative management of,

222–223
Endocrine system, role of, in frailty,

1072
End-of-life care, 281–285, 299–309

discussing with patients, 138
managing delirium, 1119–1120
preparation for, 1090–1091

Endometrial cancer, 469–471
risk of

from estrogen therapy, 636
in tamoxifen therapy, 397

Endometrial pathology, identifying on
physical examination, 743–744

Endometrial polyps, postmenopausal
bleeding caused by, 748

Endoscopic retrograde
cholangiopancreatography
(ERCP), for diagnosis of
pancreatic cancer, 425

Endoscopy
to diagnose peptic ulcer disease,

840
to evaluate gastrointestinal bleeding,

842
Endothelial-derived relaxing factor

(EDRF), 547
Endpoints, for gauging anesthesia

adequacy, 230
End-stage renal disease, 776–777
Energy requirements, in the elderly,

1009–1010
Engagement with life, in successful

aging, 60–61
Entacapone, for managing Parkinson’s

disease, 1149
Enteral tube feeding

for dementia patients, 347–348
for malnourished surgical patients,

223
for underweight patients, 1017–1020

Entorhinal cortex, vulnerability to
neurofibrillary tangle formation,
1098–1099, 1103

Entropic process, in senescence, 16
Entropic theories of aging, 17
Environment

adaptation of, to a disabled person,
261

barriers in taking a history in the
home setting, 128

cellular, and cancer, 365–366
for communication with patients, 288
effect of

on delirium, 1119
on mortality rate, expressed in the

Gompertz Curve, 18
effects of physical elements on aging

skin, 870–871
hazards in, 191

risk of falls in community life, 980,
983

risk of falls in nursing homes, 990
residential, and infection in the

elderly, 803–804
See also Site of care

Enzymatic debridement, 971–972
Eosinophil count, reduction in,

conditions associated with,
828

Eosinophilia, conditions associated with,
829

Epidemiologic Catchment Area (ECA),
on prevalence of depression in
the elderly, 1163–1164

Epidemiologic transition, fourth stage
of, reduction in old-age mortality,
41

Epidemiology
and aging, 45–51
of anxiety disorders, 1174–1178
of benign prostatic hyperplasia, 755
of breast cancer, 393–394
data linking autoimmunity and

atherosclerosis in humans, 791
of delirium, 1113–1115
of dementia, 1079
of depression, 1163–1164
of diabetes, 681
of herpes zoster, 1043–1044
of hospitalization, 133
of hypertension, 545
of infectious diseases, 801–803
of intracerebral hemorrhage, 1125
of lung cancer, 441–443
of osteoporosis, 624–625
of Paget’s disease, 642
of pain complaints, 325–326
of Parkinson’s disease, 1147
of peripheral arterial disease (PAD),

561
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of polymyalgia rheumatica and giant
cell arteritis, 595

of postural disorders, 1140
of rheumatoid arthritis, 600
of vision loss, 883

Epidermal resurfacing, agents
promoting or delaying, lists, 970

Epidermis, changes with aging, 869
Epidural administration, of opioids to

control pain, 253
Epilepsy, in intracerebral hemorrhage

patients, 1127
Equality, in distribution of health care,

1217–1218
Equilibrium, mechanisms of, 996
Erection

dysfunction in, and aging, 722–724
mechanism of, 720–721

Erosive inflammatory osteoarthritis, 575
Erotic stimulation, effect of, on neural

components of erection, 720–721
Erythema ab igne, 871
Erythroplakia, as a precursor of

squamous cell carcinoma, 387
Erythroplasia of Queyrat, 876
Erythropoietin

for anemia
associated with multiple myeloma,

499
managing, 826

measurement of, in anemia, 822
for myelodysplastic syndrome

treatment, with granulocyte
colony-stimulating factor, 490

recombinant, effect on quality of life
chemotherapy for nonmyeloid
malignancies, 452

Esophageal disorders, 835–838
cancer, 428–430
medication-induced esophagitis,

837
Essential thrombocythemia (ET),

493–494
Essential tremor, 1155
Established Populations for

Epidemiologic Studies of the
Elderly (EPESE), 509

on mortality risk and hypertension,
550

on stress and risk of herpes zoster
recurrence, 1043

Estradiol, vaginal, to reduce urinary
tract infections, 745

Estring (17b-estradiol)
slow release device, 743
for treating urinary tract infections,

study, 745
Estrogen receptors

in tumors, and response to tamoxifen
therapy, 401

of the urethral and bladder mucosa,
738

Estrogen therapy
for atrophic vaginitis, 933
and bone loss

with aging, 49, 623, 634–636
in hyperparathyroidism, 641–642

and colorectal cancer prevention, 420
effect of

on the cardiovascular risk profile,
532

on peripheral arterial disease, 565
for postmenopausal bleeding, 748
risk of endometrial cancer related to,

469
vaginal, accompanying pessary

therapy, 752
for vaginal atrophy, 743

Etanercept, for decreasing TNF-a
activity, for rheumatoid arthritis
therapy, 604

Ethical implications
of decision-making capacity in

patients, 1234
in end-of-life care, 1243–1251
of geographic variability in utilization

of health care, 1214
of informed consent, 1222
institutional ethics committees, 1224
of the Oregon plan, 1216
of research, controversies within the

research community, 1258–1260
of research in geriatric medicine,

1253–1261
Ethnicity

and caregiving arrangements, 59
and health, 54
questions about, for assessing

geriatric patients, 61
See also Culture

Etidronate
for Paget’s disease, 643
for resorptive bone disease

management, 633
Etiology

of acute renal failure in the elderly,
776

of anemia, determining, 821–822
of dental caries, 903
of depression in later life, 1164–1165
of hypothyroidism, 704–705
multifactorial, in falls, 981
of Paget’s disease, 642
of polymyalgia rheumatica and giant

cell arteritis, 595–596
of postural disorders, 1140–1141
of rheumatoid arthritis, 601
of syncope, 958

Etomidate, as a sedative hypnotic agent,
231–232

Etretinate, for psoriasis treatment, 873
European Carotid Stenosis Trial

(ECST), 1133
European Isolated Systolic

Hypertension Study, 48
European Working Party on High

Blood Pressure in the Elderly
(EWPHE) Trial, on treatment of
hypertension, 550

European Working Party on
Hypertension in the Elderly
(EWPHE) trial, 524

Euthanasia, 1248–1249
Evaluation

of dizziness, 999–1004
of drugs for treating psychosis in the

elderly, 1190–1192
of falls, 984–991
of gastrointestinal bleeding, 841
of incontinence, 938–942
of low vision, 889
of patients, 153–159

in pulmonary disease, 853–854
of patients at home, identification of

problems through, 126–127
See also Assessment

Evidence
hierarchy of, 3
for pursuing selected screening

measures, 180
Evidence-based medicine

criteria for evaluating studies, 5–6
developing a disease management

program, 163–167
focus on use of specific categories of

medications, 75
and geriatrics, 3–14
pharmacologic therapies for

Alzheimer’s disease based on,
344

select resources, table, 11
strategies in delirium assessment,

1116
Evolutionary theory

of aging, 16–17
of osteoarthritis development, 575

Excessive movement disorders,
1154–1158

Excretion, of fluid intake, timing of in
the elderly, 932

Executive function, tests of, 209
Exenteration, for refractory or recurrent

cervical cancer, 478
Exercise, 1023–1029

and bone loss, 632–633
for hospitalized patients, 136
and management of underweight

conditions, 1015–1016
for osteoarthritis, 585, 653
as a pain management strategy, 340
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Exercise (cont.):
pelvic muscle, to decrease

incontinence, 948–949
and physiologic changes with aging,

28
as a preventive intervention, 177

in diabetes, 688
programs for older persons,

1026–1028
in prolapse, 751
and risk of breast cancer, 395
and risk of falling, 988
supervised walking program, for

managing claudication, 567–568
in tendinitis/bursitis syndromes, 661
and vestibular disorders, 1004–1005

Exercise testing
in aortic stenosis, risk in, 525
in the elderly, 512
in myocardial infarction patients,

520
Exercise tolerance, as a predictor of

cardiac and pulmonary
complications after surgery,
242–243

Exercise training
as claudication therapy, 565–566
rehabilitative, after a coronary event,

521
in rheumatoid arthritis, 603

Expansion of morbidity hypothesis,
effect on population aging, 39–40

Expenditures
for health care, by age, 93–94
for long-term care, by source of funds,

102
for nursing home care, by source of

funds, 102
See also Economics

Extracellular fluid volume
ability to maintain, 957
depletion of, in the elderly, 772–773

Extracellular matrix
of bone, composition of, 621
changes in osteoarthritis, 583–584

Extrapyramidal side effects, from
risperdal, 1193

Eye
changes in and diseases of, in aging,

883–891
movements of, in progressive

supranuclear palsy, 1151
ocular involvement complications in

herpes zoster, 1046–1047
ocular involvement in giant cell

arteritis, 597
ophthalmic treatment for cataract,

887
ophthalmopathy, in hypothyroidism,

705

See also Vision; Visual entries
Eyelids, changes with aging, 884

F
Factor VIII inhibitors, association with

bleeding and activated
thromboplastin time, 830–831

Failure to thrive, in the elderly,
1070–1071

Falls, 979–994
assessment of, after hip fracture,

676
contribution to risk of fracture, 49
frequency of, in the aging, 33
due to postural instability, 1140
due to prescription drug use, 68
reduction of

with interventions based on 
in-home care, 121–122

with interventions based on 
in-home care education, 165

Famciclovir, for treating herpes zoster
pain, 1049

Familial adenomatosis polyposis (FAP),
419

Familial Alzheimer’s disease (FAD),
presenilin 1 gene associated with,
1106

Familial hypocalciuric hypercalcemia
(FHH), 640–641

Family
as caregivers, 59, 261

long-term care, 100–103
cognitive history from, 207–208
cultural differences in responsibility

for end-of-life care, 1244–1245
spiritual suffering of, 318
study of attitudes toward physician-

assisted suicide, 1250
support for, at the end of life, 299,

303, 307
Family consent, laws covering medical

decisions, 1224
Family history

abuse in, and elder mistreatment,
1060

in evaluating an older patient, 155
See also Heredity

Fat
central distribution of, and diabetes

predisposition, 683
nutritional requirement for, 1010

Fatigue, causes of, in the elderly, 513
3w-Fatty acids, effects of on blood

pressure and triglycerides, 923
Favre-Racouchot Syndrome, 870
Fear

about death, managing, 352
of falling

avoiding activity due to, 980

chronic dizziness contributing to,
995

Fecal incontinence, managing, 846
Fecal occult blood tests (FOBT), 171

for screening for colorectal cancer,
384

Feeding tube. See Tube feeding
Felty’s syndrome, neutrophil supply in,

828
Femoral neck fractures, 670
Femoral popliteal bypass, for

claudication treatment, 566
Fentanyl

dose of, age related, 233
for relieving respiratory symptoms,

304
Ferritin, serum, for evaluating iron

stores, 823
Fever, as a symptoms of infectious

disease, 804
Fibrillation, of cartilage in osteoarthritis,

584
Fibrils, of primary amyloidosis, 612–613
Fibrinogen, association with risk for

cardiovascular events, 531
Fibroblast growth factor, basic (bFGB),

effect on diabetic neurotrophic
foot ulcers, 972

Fibroblasts, changes in, with aging, 246
Fibromyalgia, 577–578
Fibrous hyperplasia, from dentures, 912
Finances

considerations in long-term care,
108–109

review of, on a home visit, 129
Financial dependency, and elder

mistreatment, 1060
Finasteride

for increasing hair count in men, 869
for reducing prostate volume, 762

Fine-needle aspiration, for biopsy of
thyroid nodules, 710

Fish oils, reduction in blood pressure
from, 923

Flavinoids, effect of, on bone loss, 639
Flexible sigmoidoscopy (FSIG), 171

for colorectal cancer screening,
384–385

Floor effect, of an instrument, 187
Fluconazole, for oral candidiasis, 905
Fludarabine, for chronic lymphocytic

leukemia therapy, 495
Fluid and electrolyte disorders, 769–782
Flumazenil, as a competitive antagonist

for the benzodiazepine receptor,
233

Fluoride
studies of bone mineral density

increase with, patient-oriented
outcomes of studies, 4
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for treating osteoporosis, 638
Fluoroquinolones, for treating urinary

tract infection, 806
Fluorouracil

for advanced gastric cancer, 428
for colorectal cancer chemotherapy,

423–424
Flurazepam, comparison of half-life in

elderly and young men, 67
Flutamide (Eulexin), antiandrogen for

treating prostate cancer, 460
Fluvoxamine, for treating obsessive-

compulsive disorder, 1178
Focal dystonias, 1157
Folate, and cancer prevention, 420
Folic acid

effects of deficiency of, 1012, 1015
macrocytic anemia from deficiency of,

820
measuring in hospital patients, 822
to reduce side effects of

methotrexate, 604
for treating anemia, 826

Follicular carcinoma, thyroid, 712
Food and Drug Administration (FDA)

approval of calcitonin for
osteoporosis treatment, 638

guideline on testing of drugs in the
elderly, 76–77

suspension of clinical research
operations at some universities,
1258

Foot problems, in the elderly, 664–666
Foot ulcers, diabetic, infection in, 968
Forced expiratory volume (FEV), 807

improvement of, in chronic
obstructive pulmonary disease,
855

Fracture Intervention Trial (FIT), 49
study of bone mass loss, 628

Fractures
femoral neck, 659, 670
intratrochanteric, 659, 670
vertebral, due to osteoporosis, 626
See also Hip fractures

Fragmentation, of sleep
in patients with periodic limb

movements, 1034
in patients with sleep disordered

breathing, 1032
Frailty, 1067–1076

and adverse drug effects, 71–72
and care required, 283–284
defined, 28, 1076
dynamic nature of, 33
and need for long-term care, 100–101
and openness to risk, 108
preventing, 177–179
proportion of the older population

exhibiting, 45–46

Frailty and Injuries: Cooperative Studies
of Intervention Techniques
(FICSIT) Trials, 989

Framingham Eye Study, on cataracts,
887

Framingham Heart Study
on atrial fibrillation and mortality, by

gender, 515
on evidence of osteoarthritis by age,

574
on hearing loss, 893
on heart failure rates, by age, 512
on mortality risk among the elderly,

510
correlation with systolic

hypertension, 523
on physical activity and risk of knee

osteoarthritis, 579
on risk factors for stroke in the

elderly diabetic population, 682
on stroke risk and hypertension,

1131–1132
Framingham Offspring Study, on

inheritability of osteoarthritis,
581

Framingham Osteoarthritis Study, on
weight loss and risk of knee
osteoarthritis, 584

Framingham Study
on back symptoms in the elderly, 576
on radiographic changes of

osteoarthritis versus symptomatic
disease, 578

on relationship of cigarette smoking
and stroke, 1132

on subarachnoid hemorrhage, 1123
on thyroid nodules, by sex and age,

708–709
Free and Cued Selective Reminding

test, 1082
Free radicals

association with cancer, 364–365
implication in aging, loose cannon

theory, 17
Froment’s rigidity sign, in Parkinson’s

disease, 1148
Frontotemporal dementia, with

parkinsonism, linked to
chromosome 17, 1101–1102

Frozen shoulder, 663–664
Fuch’s dystrophy, 885
Fulmer Elder Assessment Instrument,

1060
Functional Assessment of Cancer

Therapy-Breast instrument, for
measuring quality of life in
breast cancer patients, 407

Functional Assessment Staging/Global
Deterioration Scale
(FAST/GDS), evolution of

Alzheimer’s disease as measured
with, 1084

Functional impairment
assessment of, 1084
and disease, 152
of fine motor skills, in osteoarthritis,

575
after intracerebral hemorrhage, 1126
subsequent to hospitalization, 133–134

Functional Independence Measure
(FIM), 264–265

Functional Reach test, 190
Functional reserve

aerobic, defined, 1025
reduction in, antibiotics following

surgery, 219–220
Functional status

assessing in peripheral arterial
disease, 563

determining in neuropsychological
examination, 208

individual differences in, 45–46
instruments to assess, 185–194
and long-term care use, 99
maximizing in end-of-life care, 302
restoring in rehabilitation, 261
self-reported, 189

data supporting validity of, 156
and surgery in the aging, 242–243

Functional trajectory, to evaluate
patient requirements after
hospital discharge, 137–138

Function capacity, rapid change in, as a
sign of infection, 804–805

Fundal gastritis, 839
Futility, of treatment

judgments about, 1247
loose definitions of, 1247
strict definition of, 1247

Future, of comprehensive geriatric
assessment in health care
delivery, 201

G
GABA

agonists, for oromandibular dystonia,
1157

receptor complex site of action for
barbiturates, 231

GABAergic interneurons, resistance of,
to degenerative processes, 1104

Gabapentin, for herpes zoster
treatment, 1051

Gail Model, breast cancer risk score in,
397

Gait
assessment of

in fall evaluation, 987
in fall evaluation in nursing homes,

990
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Gait (cont.):
freezing in Parkinson’s disease,

response to levodopa therapy,
1149

impairment of
in osteoarthritis, of the hip, 576
in Parkinson’s disease, 1148
performance-based assessment of,

190
Gait claudication, 1144
Gait training, in Parkinson’s disease, 273
Galantamine, for mild to moderate

Alzheimer’s disease, 1086
Gallbladder cancer, 431–432
GALOP syndrome (gait disorder;

autoantibody; late-age onset;
polyneuropathy), 1142–1143

Garlic (Allium sativum), studies of
health effects of, 922

Gastrectomy, for gastric cancer, 427
Gastric cancer, 426–428
Gastritis, atrophic, types of, 839
Gastroenterologic disorders, 835–851
Gastroesophageal reflux disease

(GERD), symptoms of, 838
Gastrointestinal diseases

in diabetic individuals, 682
effect of nonsteroidal 

anti-inflammatory drugs on, 70
malignancies, 417–440

Gastrointestinal symptoms
bleeding, 841–842
managing at the end of life, 305–307
as a source of suffering, 313–316

Gastrointestinal Tumor Study Group,
randomized trial of
chemoradiation for unresectable
pancreatic cancer, 426

Gastrojejunostomy, for palliation in
pancreatic cancer, 426

Gelhorn pessary, 752
Gemcitabine

for metastatic pancreatic cancer,
426

for non-small cell lung cancer, 451
Gemtuzumab ozogamicin (Mylotarg),

for treating acute myeloid
leukemia, research on, 489

Gender
and health status, 54
questions about, for assessing

geriatric patients, 61
General intelligence, testing in patient

evaluation, 209
Generalized anxiety disorder (GAD),

1175–1176
Genes/genetics

BRCA1 and BRCA2, and risk of
breast and ovarian cancer,
395–396

constraint by, on maximum life span,
16

effect on mortality rate change with
aging, expressed by the
Gompertz curve, 18

and longevity, 21
in osteoarthritis, 581
and risk of breast cancer, 395–396
See also Heredity

Gene therapy, protocol irregularities
associated with, 1258

Genetic instability
association with cancer, 365
effect on tumors’ resistance to

therapy, 371
Genetic integrity, disruption of, on

aging, 363–365
Genioglossus advancement, 1033
Genitalia, external

of aging women, 738
examining, 740

Geographic variations, in utilization of
health care resources, 1214

Geriatric Care Program, 143
Geriatric Depression Scale (GDS), 175,

188
Geriatrician, in the nursing home,

113–119
Geriatric Pharmacy, Commission for

Certification in, 87
Geriatric Quality of Life Questionnaire

(GQLQ), Medical Outcomes
Short Study Form-36, 191

Geriatric rehabilitation units, 263
Geriatric Review Syllabus, 60
Geriatrics, 15
Geriatric syndromes, 152

chronic dizziness, 999
Germ cell tumors, 472
Gerontogenes

in fruit flies, yeast and mice, 23–24
normal function of, 22

Gerontological Society of America,
348

Gerontology, 15
goals of, assigning values to the

constants of the Gompertz curve,
18

Get Up and Go test, for assessing
balance and gait, 987

Giant cell arteritis, 594–600
Ginger (Zingiber officinale), reduction

of nausea by, 924
Gingivitis, 901

preventing, 903
Ginkgo biloba, as a nutritional

supplement, 922–923
Ginseng, 923–924
Glasgow Coma Scale (GCS) score,

1126

Glasgow Outcome Scale, for grading
subarachnoid hemorrhage,
1123–1124

Glaucoma, 885–886
screening for, 176

Gleason grade, for describing histologic
patterns in prostate cancer, 457

Gleevec, tyrosine kinase inhibitor, for
chronic myelogenous leukemia
treatment, 492

Glioblastoma, gait disorder in, 1154
Globus pallidus (GPi), surgical therapy

for Parkinson’s disease involving,
1150

Glomerular basement membrane
(GBM) permeability, changes in,
with aging, 769

Glomerular diseases, secondary to
systemic disease, 775

Glomerular filtration rate (GFR), 769
decrease in with aging, 221

rate of, 66–67
longitudinal study of, individual

variability found in, 27
reduced, and impaired natriuresis in

the aged, 771
Glucocorticoids

for androgen independent prostate
cancer treatment, 462

osteoporosis as a consequence of
long-term treatment with, 638

osteoporosis associated with
administration of, 623

Glucosamine, for osteoarthritis, 588, 925
Glucosamine/chondroitin, for

osteoarthritis, 654
Glucose, implication in aging

loose cannon theory, 17
in yeast, 24

Glucose intolerance, age-associated, 547
pathogenesis of, 682–683

a-Glucosidase inhibitors, for slowing
carbohydrate processing in the
gut, 689

Glutamate, disruption of the
metabolism of, and neuron death,
1103

Glutamate receptor-mediated
excitotoxicity, disruption of,
leading to cell death, 1103

Gluten-sensitive enteropathy (celiac
sprue), in the elderly, 843

Glycolic acid, to improve sun-damaged
skin, 879–880

b2-Glycoprotein 1, antibodies to, in
antiphospholipid antibody
syndrome, 611

Goals
of advance care planning, 291–292
of care, 311
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for cardiovascular disease in the
elderly, 509

clarifying, 300–302
in moderate dementia, 345

of communication about transitions
due to disease progression, 294

in diabetic treatment, 687
of disease management programs, 163
of an exercise program for older

individuals, 1026
of managing dizziness, 999
realistic, for nursing home patients, 119
in rheumatoid arthritis treatment, 603

Goiter, 711–712
toxic multinodular, 700

Goldman index, for risk of cardiac
complications in surgery, 215

Gompertz curve, 15, 18–19
Goserelin, therapy with, combined with

radiation in prostate cancer,
458–459

Gout, in the elderly, 592–593
G proteins (GTP-binding proteins),

mutations of, in cancer, 369
Graded exposure, for phobia

management, 1176
Granulocyte colony-stimulating factor

(G-CSF), 490
recombinant, for myelodysplastic

syndromes, 826
supportive use of, in treating acute

leukemias, 489
Granulocyte-macrophage colony-

stimulating factor (GM-CSF)
impaired production of, in the elderly,

820
for supportive therapy in induction

for acute leukemias, 489
Graves’ disease, 700–701
Grief

following diagnosis of dementia, 345
normal symptoms of, 1167

Grover’s disease, 872
Growth factors

effect of, on osteoblasts and
osteoporosis, 639

for managing anemia, 826
overexpression of, and cancer, 368
receptors for, and cancer, 368–369
role in wound healing, 972

Growth hormone
administration of, to increase muscle

mass in rehabilitation, 1017–1020
decline in, in frailty, 1070
effect of

in the aging, 926
on natural killer cell activity, 787

immunoenhancing effects of, 793
and life span, in mice, 17, 23–24
and wound healing, in mice, 248

Guamanian amyotrophic lateral
sclerosis/parkinsonism-dementia
complex (ALS/PDC), tau protein
profile in, 1101

Guardianship, for making decisions for
critically ill patients, 1224

Guidelines, for physician-assisted
suicide, 1250

Guillain-Barré syndrome (GBS), gait
impairment in, 1143

Gynecologic cancers, 469–485
Gynecologic Oncology Group (GOG),

randomized trials in ovarian
cancer, analysis of outcomes by
age, 474–475

Gynecologic problems
examination of the older woman,

738–743
of older women, 737–754

H
Hair

age-related changes in, 869
transplants of, 869

Hairy cell leukemia, 495–496
Half-life, for drug elimination, 67
Hallucination, 1185
Haloperidol

for managing dementia, 1089
for psychosis, evaluation of, 1190

Halothane, association with hepatitis,
231

Halstead Reitan Battery, 208
Handbook of Aging and the Social

Sciences, 53
Handbook of the Psychology of Aging,

53
Handicapped, defined, 260
Happiness versus satisfaction with life,

60
Hashimoto’s thyroiditis, 704–705

goiter caused by, 711–712
Hayflick phenomenon, defined, 22
Hazards

of exercise in the aging, 1026–1028
of hospitalization and surgery, 249
See also Safety

Headache, postspinal, treating with an
epidural blood patch, 235

Head and neck, physical examination of,
157

Health
criteria for describing, and age, 22
poor, as a risk factor for suicide, 1174
self-reported status of, and dizziness,

318
Health care

mechanisms for paying for, 1201–1211
mismatches in the system of, for the

dying, 283

movement of the elderly population
through the system of, 96

Health Care Financing Administration
(HCFA)

on costs of Medicare and long-term
care in the future, 281

on physical restraint of hospitalized
patients, 136

on sources of funding for home care,
124

Health care proxy, appointing, 1090
Health insurance, lack of, and rationing

of health care, 1213–1214
Health Insurance Plan of Greater New

York, study of mammography for
reducing disease-specific
mortality, 378

Health Insurance Portability and
Accountability Act (HIPAA),
1229

on confidentiality of medical records,
1228

Health Policy Research, U.S. Agency
for, 96

Health Professionals Follow-Up Study,
on aspirin use and colorectal
cancer prevention, 420

Healthy life expectancy, defined, 40–41
Healthy People 2010, goals of, 1057
Hearing

contribution of postural stability, 981,
996

loss of, types of, 894–895
otologic changes with aging, 893
otoxic agents

dizziness caused by, 999
hearing loss from, 895

physical examination of, 157
screening for impairment of, 176,

188–189
Hearing aids, implantable, 898
Hearing Handicap Inventory for the

Elderly-Screening Version
(HHIE-s), 176, 189, 896–897

Heart, changes in, with aging, 510
See also Cardiac entries

Heart and Estrogen/Progestin
Replacement Study

on the effects of estrogen therapy on
urinary incontinence, 744

on hormone therapy for peripheral
arterial disease management, 565

Heart disease
as a major source of heterogeneity in

the older population, 45
mean hospital length of stay for, 94
reduction in mortality with moderate

exercise, 1026–1027
Heart failure, symptoms of, in the

elderly, 512–515
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Heart Outcomes Prevention Evaluation
Study, on hypertension and
peripheral arterial disease, 565

Heart rate, maximum tolerable, 18, 8–32
Heat

dissipation of, during exercise, 1024
effect of, on the skin, 871

Heberden’s nodes, defined, 575
Heel spur, 665–666
Helical computerized tomography

(HCT), for assessing pulmonary
embolism, 859

Helicobacter pylori infection
and gastric function in the elderly,

838–839
in peptic ulcer, 840
and risk of gastric cancer, 426
therapy for, 841

Helper T cells, changes in function with
age, 785

Helplessness, of nursing home staff
caring for declining patients,
108

Helsinki Aging Study, aortic stenosis
evaluated by echocardiography
in, 525

Hematogenous infection, pyogenic
osteomyelitis, 658

Hematologic problems, 819–833
malignancies, 487–506
toxicity from chemotherapy, in elderly

patients, 407
Hematoma

in intracerebral hemorrhage
expansion of, 1126
surgical evacuation of, 1127

subdural, gait disturbance in, 1154
Hematometrium, management of,

744
Hematopoietic response, of the elderly,

820
Hemianopia, 884

causes of, 889
Hemiarthroplasty, in femoral neck

fracture, 659
Hemochromatosis, restrictive

cardiomyopathy caused by, 528
Hemocyanins, responses to, contrast

between older adults and young
controls, 786

Hemodialysis, age of patients, 776
Hemodynamic assessment, in peripheral

arterial disease, 563
Hemodynamic instability, association

with anesthetic agents as muscle
relaxants, 233–234

Hemoglobin, iron in, 819–820
Hemorrhage. See Bleeding
Hemostasis, disorders of, 829–832

in response to tissue injury, 246

Heparin
low molecular weight, for venous

thromboembolic disease, 860
thrombocytopenia induced by, 830
for thromboembolic prophylaxis in

hip fracture surgery, 671–673
for thromboembolic therapy, 1130

Heparin in Acute Embolic Stroke Trial
(HAEST), 1130

Hepatitis C, development of chronic
disease in, 430–431

Hepatobiliary disorders, 844–845
Hepatocellular carcinoma, 430–431
Hepatojejunostomy, for palliation in

pancreatic cancer, 426
Her-2/neu-positive tumors

treating with herceptin, 474
treating with trastuzumab, 404

Herceptin, for treating advanced
ovarian cancer, 474

Hereditary hemorrhagic telangiectasia
(Osler-Weber-Rendu) disease,
gastrointestinal bleeding in,
844

Hereditary nonpolyposis colorectal
cancer (HNPCC), 419

and risk of ovarian cancer, 472
Heredity

autosomal dominant transmission of
early-onset Alzheimer’s disease,
1106

cancer syndromes, examples of, 365
contribution of, to depression and

bipolar disorders, 1165
and giant cell arteritis, 596
in Huntington’s disease, 1156
hypercoagulable states, 832
and incidence

of chronic lymphocytic leukemia,
494–495

of colorectal cancer, 419
of Fuch’s dystrophy, 885
of ovarian cancer, 472

ischemic leukoencephalopathies
attributable to, 1147

and osteoporosis, 626
and rheumatoid arthritis, 600
in Sjögren’s syndrome, 606
in type 2 diabetes, 683–684
See also Genes/genetics

Herniated disks, surgery for, 657
Herpes simplex virus infection,

differentiating from herpes
zoster, 1047

Herpes zoster (shingles), 809, 874,
1043–1056

Heterogeneity, effects of, on views of
age-related changes, 46–47

Hierarchy of influence, in the nursing
home, 113–115

High blood pressure, screening for, 173
See also Hypertension

High-risk case management, 165
Hip, osteoarthritis of, 576

radiation of pain to the knee in,
655–656

Hip fractures, 658–659, 1140
association with psychotropic drugs,

69
effect of estrogen replacement

therapy on, 635
epidemiology and the geriatric

perspective on, 48–49
mean hospital length of stay for,

94–95
medical aspects of management of,

669–680
morbidity and mortality associated

with, 626
rehabilitation in, 270–271
risk of, and disability, 260

Hippocampal formation, neuronal loss
in, 1097, 1103

Hip protectors, use of, 989
in nursing homes, 991

Historical influences, questions about,
for assessing geriatric patients, 61

History, patient
describing dizziness, 999–1002
in diagnosis of delirium, 1116
for evaluating hearing, 895–897
for evaluating lower urinary tract

symptoms, 759
findings associated with risk of

nutritional deficiency, 243–244
for the geriatric woman, 738
in incontinence, 938–941
limitations of, in diagnosing

cardiovascular disease in the
elderly, 510–511

medications taken, 83
miscellaneous indications of well-

being, 155
pain assessment and physical

examination, 326–327
risk assessment beginning with,

984–987
setting for obtaining, 153–156
in syncope, 960–964

HLA-DR-4 haplotype, association with
giant cell arteritis, 596

HMG-Co A reductase inhibitors, effects
of, on osteoporosis, 639

Hodgkin’s disease, 503–505
Home

modification of
for Parkinson’s disease patients, 274
for stroke patients, 269–270

providing rehabilitation services in,
263
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Home- and community-based services
(HCBS), expenditures for, by
state, 109

Home care, 105–107, 121–131
defined, 121
Medicare provision for, 303
for psychotic patients, 1186

Home care services, use of, 96
Home health aide services, defined,

Medicare, 125
Home health care, defined, 121
Homemaking services, funding for, 106
Home medical call (house call), defined,

121
Home Medical Service, Boston

University Medical Center
Hospital, study of patients
enrolled in, 123

Homeostasis
and acid-base balance, 774
maintaining during and after surgery,

230
perturbation of, in the elderly, 152, 1070

Homeostenosis, effects on outcomes of
interventions, 9

Home visit
conducting, 128–129
value in evaluating a patient, 153

Homocysteine
alteration in metabolism of, and risk

of peripheral arterial disease, 562
levels of, and risk of stroke, 1132
reducing levels of with diet

supplements, 565
Honolulu Heart Study, on impaired

glucose tolerance and fatal
myocardial events, 683

Hope, maintaining in the context of
truthfulness, 291, 295

Hopelessness, link to sudden death,
carotid atherosclerosis and
coronary artery disease, 56

Hormone and Estrogen Replacement
Study, 3

Hormones
and growth of cancers, 366
relationship with immune function,

792
See also Dehydroepiandrosterone

(DHEA); Thyroid-stimulating
hormone (TSH)

Hormone therapy
for metastatic breast cancer, factors

predicting response to, 406
to prevent osteoporosis, 174
relationship with breast cancer,

394–395
See also Estrogen therapy

Horner’s syndrome, gait disorders
associated with, 1143

Hospice
Medicare benefit for, 282, 299, 303,

348–349
studies about nutrition and hydration,

302
Hospice care

comparison with nursing home care,
117–118

provision of benefits for at-home care,
125–126

Hospital care, acute, 133–145
Hospital Elder Life Program,

management of risk factors for
delirium in, 245

Hospital Insurance Trust Fund,
estimates of solvency, 1207–1208

Hospitalization rates
by age, 133
for alcohol-related conditions, 155
and duration, in older patients, 801
readmission reduction by intervention

in in-home care, 166
Hospitalized diabetic patients,

management of, 690
Hospitalized elderly longitudinal project

(HELP), 133
Hospitals, utilization of

by capacity, 1214
and cost of health care, 94–95

Host, age of, and tumor aggressiveness,
397

Hostility, and coronary artery disease,
56

Host-microorganism interaction, in
defense against infectious
diseases, 802

Hour of Our Death, The (Ariès), 351
Housing, as part of long-term care,

private responsibility for, 108–109
See also Site of care

Human herpesvirus 8, associated with
Kaposi’s sarcoma, 878

Humanitarianism, the ethical principle
of, in Canada’s universal health
insurance, 1217–1218

Human leukocyte antigen (HLA), role
in defense against cancer,
365–366

Human papilloma virus (HPV)
testing for, to detect cervical

neoplasia, 381
vulvodynia caused by, 747

Human recombinant thyrotropin,
for assessing recurrent papillary
carcinoma of the thyroid,
712

Human T-cell leukemia virus 1 
(HTLV-1), 501

Humoral immune system, functions of,
783

Hunt and Hess Scale, for grading
subarachnoid hemorrhage,
1123–1124

Huntington’s disease
age-specific incidence of, 20
chorea in, 1156
symptoms of, 1081

Hurley Discomfort Scale, for evaluating
discomfort in patients with
dementia, 327–329

Hürthle cell carcinoma, 712
Hyaluronic acid, for osteoarthritis

management, 654
Hydralazine, drug-induced lupus

associated with, 610
Hydration

end-of-life decisions about, 302,
347–348

to promote wound healing in the
elderly, 247

Hydrocephalus, late-life, gait disorders
in, 1153–1154

Hydrocolloid dressings, 970–971
Hydrogels, as wound dressings, 970
Hydrogen ion receptor antagonists, for

treating peptic ulcer disease, 840
Hydroxyapatite (HA)

in crystal deposition disease, 591–592
deposition disease, 593–594

Hydroxychloroquine
for rheumatoid arthritis, 604
for Sjögren’s syndrome, 607–608
for systemic lupus erythematosus, 611

Hydroxymethylglutaryl coenzyme A
(HMG-CoA) reductase
inhibitors, 1132

Hydroxyproline, urinary elevation of, as
a measure of osteoclastic activity,
643

Hydroxyurea
compared with interferon-alpha, for

treating chronic myelogenous
leukemia, 492

for essential thrombocythemia
therapy, 493

Hylans, for osteoarthritis therapy, 589
Hyperactive delirium, 1116
Hyperalimentation, means of attaining,

1017–1020
Hypercalcemia

diagnostic of hyperparathyroidism,
640

due to hyperparathyroidism,
639–642

of malignancy, effect of calcitonin on
bone resorption in, 637

in multiple myeloma, 497–498
Hypercarbia, in minimal access surgery,

control of, 252
Hypercoagulable states, 832
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Hypercortisolism, secondary
osteoporosis in, 623

Hyperglycemia
control of, in patients in nursing

homes, 690
fasting, Metformin for improving, 689
monitoring and treating in diabetic

ulcer patients, 969
monitoring and treating in surgical

patients, 222
Hyperkalemia, with angiotensin-

converting enzyme inhibitors,
553–554, 774

Hyperlipidemia
correlation with glucose tolerance

reduction, 683
management of, 531, 1132

in peripheral arterial disease,
564–565

monitoring and treating in diabetic
ulcer patients, 969

and risk of peripheral arterial disease,
562

Hypermobility syndrome, 581
Hypernatremia, 773
Hyperosmolar nonketotic coma

as the first sign of diabetes in the
elderly, 684

hyperglycemic, in hospitalized
diabetic individuals, 690

in older diabetic individuals,
681–682

Hyperosmolar state, diabetes presenting
as, in older patients, 152

Hyperparathyroidism, primary, 639–642
Hyperphosphorylation, of tau proteins,

in neurodegenerative diseases,
1101

Hyperprolactinemia, erectile
dysfunction in, 723–724

Hypersensitivity skin testing, allergy to,
in older adults, 783

as a predictor of mortality, 791
Hypertension, 545–559

and cardiovascular risk, 532
control of, in old age, 47–48
in diabetic individuals, 681

effect on outcomes, 686
in hypothyroidism, 705
lipohyalinosis caused by, 1128
as a major source of heterogeneity in

the older population, 45
as a modifiable stroke risk factor,

1131–1132
number needed to treat as a function

of age, 7
perioperative management of,

216–217
postoperative, drugs for controlling,

217

as a risk factor
in intracerebral hemorrhage, 1125
in peripheral arterial disease, 562

secondary, causes of, 548
sleep disordered breathing as a risk

factor for, 1032
systemic arterial, and cardiovascular

risk, 523–524
treating

and incidence of heart failure, 513
in peripheral arterial disease, 565

Hypertensive cardiovascular disease, as
a cause of heart failure, 513

Hyperthyroidism
erectile dysfunction in, 723–724
prevalence in older patients, 222–223
secondary osteoporosis in, 623–624
severe, treatment of, 703
subclinical, 703–704

Hyperthyroxinemia, 698–699
Hypertrophic gastropathy, 839
Hypertrophic pulmonary

osteoarthropathy, symptoms and
diagnosis of, 613

Hypervolemic hyponatremia, in
congestive heart failure, 773

Hypnosis (amnesia), in anesthesia,
229–230

Hypnotic agents, sedative, 231–233
Hypoalbuminemia

and drug dosage, 65
malnutrition, 1014
and surgical outcome, 214

Hypochondriasis
distinguishing from depression, 1168
stereotypical image of older patients

in terms of, 150
Hypogammaglobulinemia

in chronic lymphocytic leukemia,
495

in multiple myeloma, 498
Hypoglycemic agents, oral, for type 2

diabetes, 687–688
Hypogonadism, and erectile

dysfunction, 723–724
Hypokalemia, due to diuretic therapy,

774
Hypokinesia, in Parkinson’s disease,

1148
Hyponatremia, 772–773
Hypotension, with spinal anesthesia in

older patients, 234–235
Hypothalamic-pituitary-adrenal (HPA)

axis, changes associated with
frailty, 1070

Hypothalamic-pituitary-thyroid axis,
695–696

Hypothermia
in hypothyroidism, 705
following surgery, 236

Hypothyroidism, 704–708
diagnosing in older patients, 152
erectile dysfunction in, 723–724
prevalence in older patients, 222–223
screening for, in calcium

pyrophosphate dihydrate
deposition disease, 593

subclinical, 707–708
Hypothyroxinemia, 698
Hypoxemia, nocturnal, in sleep

disordered breathing, 1039
Hysterectomy, for cervical cancer

treatment, 477–478
Hysteroscopy, for endometrial

assessment, 748

I
Iatrogenic effects, of hypericum extracts,

925
Iatrogenic illness

heart disease in hospitalized frail
patients, 513

hyperthyroidism, associated with bone
loss, 706–707

hypothyroidism, 705
following radioiodine therapy,

702–703
risk of, during hospitalization, 134–136
secondary osteoporosis due to

glucocorticoid administration,
623

Ibuprofen, for pain in the elderly, 587
Idiopathic pulmonary fibrosis (IPF),

mortality in, 862
Illinois Cancer Center, on age and

response to non-small cell lung
cancer treatment, 450

Illness
course of, for chronic wound,

967–968
debilitating, and senescence, 21
serious, effect on patients and their

families, 282–283
Immobility/immobilization

delirium subsequent to, 1115
and functional decline after

hospitalization, 136–137, 274
postoperative, contribution of

preoperative functional deficits
to, 242

in the presence of untreated pain,
253

Immune surveillance, theories of,
792–794

Immune system
enhancing, in cancer therapy, 371
immunodeficiency associated with

non-Hodgkin’s lymphoma, 501
impairment of, and war stress, 56
organization of, 783–784
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response of
and cancer, 365–366
effect of stress on, 791

reversal of age-related
immunodeficiency, 792–794

in the weak link theories of aging,
17

Immunization, 812–814
flagellin, response to in older subjects,

786
against Streptococcus pneumoniae,

813
in chronic obstructive pulmonary

disease, 858
Immunofluorescent antibody (IFA)

techniques, for diagnosis of
herpes zoster, 1047–1048

Immunoglobulins
IgG, affinity of urate crystals for,

591–592
IgM

reactive with central myelin
antigen, 1142–1143

in Waldenstrom’s
macroglobulinemia, 499–500

production of, in plasma cell
dyscrasias, 496

Immunology, of aging, 783–800
Immunomediated disorders, affecting

gait, 1142–1143
Immunoregulation, factors for,

production of, 789–790
Immunosuppression, and incidence of

herpes zoster, 1044
Immunotherapy

for treating chronic lymphocytic
leukemia, research on, 495

for treating leukemias, research in,
489

Impact of Event Scale, for measuring
quality of life in breast cancer
patients, 407

Impairment, defined, 259–260
Implementation, of comprehensive

geriatric assessment
recommendations, 196–197

Inactivity, as a risk factor for
osteoarthritis, 581

Inappropriate secretion of antidiuretic
hormone (ADH), from selective
serotonin reuptake inhibitor use,
1170–1173

Inappropriate thyroid-stimulating
hormone syndromes,
Jod-Basedow phenomenon,
702

Inattention, in delirium, 1115
Incentive spirometry, to increase

functional residual capacity,
863

Incidence
age-specific, of gastrointestinal

malignancies in the United
States, 418

of breast cancer, 393–394
of disease

defined, 19
exponential increase with aging,

19–20
of herpes zoster, 1044
of multiple system atrophy, 1152
of ovarian cancer, age-adjusted rates,

471–472
of progressive supranuclear palsy,

1150
of prostate cancer, in men over 65,

383
of subarachnoid hemorrhage,

1123–1125
Incidentalomas, of the thyroid, 710
Income

correlation with functional decline, 55
in elderly households, 1204

Incompetence, judgment of, 1237–1238
Incontinence

effect of age on, 931–932
screening for, 176
transient, causes of, 932–935
urinary, effects of estrogen on, 744

Indirect costs, of dementia, 343
Individual aging, 41–42

defined, 37
variability in, 21

Indomethacin, effect of, on immune
response, 793

Indy, gene coding for dicarboxylate
cotransporter, 24

Infarction, gait disorders associated
with, 1143

Infections, 801–817
in aging skin, 87–88
bacterial, of the salivary glands,

907–908
of chronic wounds, 97
in diabetic individuals, 682
in dying patients, 307
in nursing homes, preventing, 690
foot ulcer prevalence in diabetes,

968
impaired wound healing in, 247
nonvalvular cardiovascular, 527–528
occult, delirium associated with,

1115
of the oral cavity, 902–903
in patients with dementia, 348
precipitation of myxedema coma by,

708
risk of, and neutrophil count, 82
with varicella-zoster virus, 1044–1045

Infective endocarditis, 810–811

Inflammation, in response to tissue
injury, 246

Inflammatory bowel disease, 847–848
Infliximab

for decreasing TNF-a activity, for
rheumatoid arthritis therapy, 604

development of antinuclear
autoantibodies in response to,
610

Influenza, preventing, 170–171
immunization of chronic obstructive

pulmonary disease patients, 858
immunization of the elderly, 812–813

Influenza pandemic, postencephalitic
parkinsonism in survivors of,
1101

Influenza vaccine, efficacy of, 9, 170–171
Informal Caregivers Survey, data from,

123–124
Information

for patients about illness and advance
care planning, 292

prognostic, providing to patients and
their families, 265

Informed consent
for “do not resuscitate” orders, 1247
ethical principle of autonomy in,

1222
importance of decision-making

capacity in, 1233
See also Assent to treatment

Inhaled aerosols, for chronic obstructive
pulmonary disease management,
855–856

In-hospital settings, for comprehensive
geriatric assessment, 200

Initiation, of carcinogenesis, 367
Injections, joint and bursa, for

osteoarthritis therapy, 588
Injury, risks of, in exercise, 1026
Inoculation, direct, pyogenic

osteomyelitis due to, 658
Insomnia, 1035–1038

defined, 1035–1036
Institute for the Future, on barriers to

change in health care, 201
Institute of Medicine, report on nursing

home care, 107
Institutional ethics committee (EIC),

1224
Institutional setting

appropriate, in elder mistreatment,
1061

clinical decision making in, 75–76
elder mistreatment in, 1060

Instrumental activities of daily living
(IADL), 189

assessing, in the home setting, 130
help with, in the home, 123
recovery of, after surgery, 229
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Instrumental support versus emotional
support, for the elderly, 61

Instruments, for competency assessment,
1238

Insulin
increasing action of, 689
increasing secretion of, 688–689
resistance to, in the elderly, 683

Insulin-dependent diabetes (IDDM),
681

Insulin-like pathway, and increase in life
span, 23–24

Insulin receptor, homologue of, DAF-2
gene coding for, 23

Intensely-modulated radiation therapy
(IMRT), for treating prostate
cancer, 458–459

Intensive care unit (ICU), deaths in,
300

Intensive therapy, for diabetes,
controlled trial, 685

Interdisciplinary rehabilitation, in hip
fracture, studies, 675

Interdisciplinary teams, for home care,
127–128

Interferon
a

for chronic myelogenous leukemia
therapy, 492

for essential thrombocythemia
therapy, 493

for hairy cell leukemia, 496
g

effects of, on natural killer cell
activity, 790

production of, by activated T cells,
789

for maintenance therapy in multiple
myeloma, 499

for preventing hepatocellular
carcinoma in patients with
hepatitis C, 430

Interleukins
IL-1

role in immune response, 789
role in osteoarthritis, 583

IL-2
in cell activation, 788–789
in cellular immunity, 789
effect on gastrointestinal cancer, in

combination with melatonin,
792–793

T lymphocyte production
stimulated by, 827

IL-4, production of, by activated T
cells, 789–790

IL-6
effect on bone resorption, 622
increased production of, in the

elderly, 820

in polymyalgia rheumatica and
giant cell arteritis, 598

production of, by activated T cells,
789

role in frailty, 1070
IL-10, role in B-cell differentiation

and antibody production, 790
IL-12, role in simulation of cytotoxic

T cell production, 790
Intermittent androgen deprivation

(IAD), for prostate cancer
treatment, 461

International Association for the Study
of Pain, 324

International Lymphoma Study Group,
501

International normalized ratio (INR)
as a measure of anticoagulation after

drug administration, 70, 860
monitoring

for prothrombin time
interpretation, 830

in warfarin treatment, 672
International Prognostic Scoring System

(IPSS), for myelodysplastic
syndromes, 490

International Prostate Symptom Score
(IPSS), for lower urinary tract
symptoms, 758

International Stroke Trial
on effect of aspirin in stroke, 1131
on effect of heparin therapy in stroke,

1130
International Study of Infarct Survival

(ISIS-2), on aspirin for
myocardial infarction therapy,
520

Interpersonal therapy (IPT), for
depression, 1170

Interpretation, of platelet count,
829–830

Interpreter, in the medical setting, 288
Interstitial lung disease, 861–862
Intertrochanteric fractures, 670
Interventional therapy, for peripheral

arterial disease, 566–567
Interventions

on behalf of a social service client,
1227–1228

in chronic disease management,
163–164

in elder mistreatment, 1061–1062
evaluating for medical soundness,

300
nonpalliative, in advanced dementia,

347
to relieve suffering, 311

Interview, with the patient, for
neuropsychological testing, 205

Intra-arterial thrombolysis, 1130

Intracerebral hemorrhage (ICH),
1125–1128

Intraocular implant (IOL), for cataract
correction, 887

Intrinsic sphincter deficiency (ISD)
as a cause of incontinence, 937–938
evaluating, 944

Intubation, swallowing dysfunction
following, 251

Invasive breast cancer, early-stage
disease, treating, 399–401

Invasive capacity, of cells, and cancer,
369–370

Iodide, deficiency of, in the aging, 696
Iodine-induced thyrotoxicosis, 702
Ipratropium, for chronic obstructive

pulmonary disease treatment, 856
Ipriflavone, effect of, on bone loss, 639
Irinotecan (CPT-11)

for treating colorectal cancer, 424
for treating gastric cancer, 428

Iron
deficiency of

identifying reasons for, 819–820
tests indicating, 824
therapy for, in anemia, 826

need for nutritional supplementation,
1011

serum level of, for evaluating iron
stores, 823

storage of, in the body, 819–820
Iron-binding capacity, serum, for

evaluating iron stores, 823
Irradiation. See Radiation entries
Irritable bowel syndrome, 846
Ischemia

cerebral, after subarachnoid
hemorrhage, 1125

in colitis, gastrointestinal bleeding
caused by, 843

leg, critical, 566–567
in stroke, 1128–1131

Ischemic bowel disease, 843–844
Isolated systolic hypertension (ISH), in

the elderly, 523–524, 545, 550
Isolation theory, of elder mistreatment,

1060
Isoniazid, hepatitis associated with,

810
Isoproterenol protocols, in syncope,

963
Isotretinoin, for rosacea treatment, 872

J
Japanese Intervention Cooperative

Study, 552
Johns Hopkins Hospital

on lung cancer screening, 386
mortality and morbidity in

pancreaticoduodenectomy, 425
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Joint Commission on Accreditation of
Healthcare Organizations
(JCAHO), requirement of a
mechanism for resolving ethical
disputes, 1224

Joints
fusion of, in osteoarthritis, 655
instability of, role in the pathogenesis

of osteoarthritis, 580–581
loading of, and nutrient diffusion into

cartilage, 582–583
replacement of, in osteoarthritis,

589–590
Justice

and the allocation of health care
resources, 1213–1220

as a consideration in research, 1254

K
Kainate receptors, association with

calcium flux into the neuron,
1103–1104

Kallikrein, decreased excretion of, with
aging, 771

Kaposi’s sarcoma, human herpesvirus 8
associated with, 878

Karnofsky performance status, in
treatment planning for lung
cancer, 447–448

Kegel exercises, description of, 751,
948–949

Keratoacanthoma, 876–877
Ketamine (Ketalar)

analgesic and hypnotic effects of, 232
as a sedative hypnotic agent, 231

Ketoacidosis, diabetic, mortality in, 681
Ketoprofen, for pain in the elderly, 587
Killing versus allowing to die, 354
Kinetic categories, of anemia, 821
Knee, osteoarthritis of, 575–576
Koenig depression scale, 1164

L
Laboratory evaluation

in assessing falls, 987
of hemostasis, 829–831
of herpes zoster, 1047–1048
in incontinence, 942
in nursing home residents, 989–990
in patients with chronic dizziness,

1003
in patients with depression, 1169
in patients with hypercalcemia, 640
in patients with interstitial lung

disease, 862
of white blood cells, 827
See also Diagnosis, laboratory

Lacunar disease of gait, 1146
Lacunar infarction, 1128
Lamellar bone, defined, 621

Language
evaluation of, 209
as an indication of disorder, 206

Laparoscopic surgery, in the elderly,
252–253

Laser-assisted uvulopalatoplasty
(LAUP), for treating snoring,
1033

Late-stage dementia, preparing for care
in, 1090–1091

Leflunomide, for rheumatoid arthritis,
604

Left shift, describing band neutrophil
appearance in the blood, 829

Left ventricular failure, wedge pressures
in, 236–237

Left ventricular hypertrophy (LVH),
correlation with systolic
hypertension, 523, 549

Legal blindness, defined, 884
Legal issues

court order requiring release of
confidential patient records,
1229

in geriatric practice, 1221
mandated reporting of information or

abuse, 1229
protection for patient autonomy,

1245–1246
status of “do not” orders of mentally

competent patients, 1224
Leiomyomata, confirming, in the uterus

of the postmenopausal woman,
742

Lens, changes with aging, 886–887
Lentigo maligna, 877–878
Lesions, types and distribution of, in

Alzheimer’s disease, 1096–1099
Leucovorin, for colorectal cancer

chemotherapy, 423–424
Leukemias, acute, 487–489
Leukocytes

defects in regeneration of, in the
elderly, 820

interpretation of counts of, 827–829
Leukocytosis, interpreting, 829
Leukoplakia, 911

as a precursor of squamous cell
carcinoma, 387

Leuprolide (Viadur), for treating
prostate cancer, 460

Level of consciousness, altered, in
delirium, 1115

Levodopa
for multiple system atrophy, 1153
for Parkinson’s disease, 1149–1150

Lewy body disease, 343
characteristics of, 1081

Lhermitte’s sign, in postural instability,
1142

Libido
and aging, 721–722
physiology of, 719–720

Lichen planus, 910–911
Lichen sclerosus, vulvar, 746
Lichen sclerosus et atrophicus, 874
Lichen simplex chronicus, 871
Lidocaine transdermal patches, for

treating neuropathic pain, 338
Lie/Bet questionnaire, 155–156
Life events, negative, and depression,

1165
Life expectancy

of an elderly diabetic individual,
686–687

as a function of age, United States
data, 170

of individuals admitted to nursing
homes, 690

reduction of, in diabetic individuals,
681

as a summary measure of individual
aging, 37

in the United States, 801
Life-prolonging interventions, for the

very old, 282
Life span

defined, 37
maximum, determining, 18–19

Lifestyle
and management of benign prostatic

hyperplasia, 761
and management of hypertension, 551
and outcome during aging, 21
for successful aging, 60–61

Life-sustaining treatment, withholding
or withdrawing, 1245

Lighthouse National Survey on Vision
Loss, 883

Lipid disorders, screening for, 173–174
Lipreading training, 898–899
Lithium

for unipolar depression, 1172
volume of distribution of, 66

Liver
decrease of mass of, in aging, 66
metabolism of medications in, 66

Local treatment, in stage I breast
cancer, 399–400

“Locked in syndrome”, pain of patients
with, 329

Locked joint, 652
Loneliness, and responses of

lymphocytes to mitogens, 791
Longitudinal risk factors, for abuse 

and neglect in the community,
1059

Longitudinal studies, distortions in,
46–47

Longitudinal Study of Aging, 133
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Long-term care, 99–111
defined, 99
hypertension in residents of facilities

for, 555–556
infections common to patients in, 803
out-of-pocket expenditures for,

1209–1210
research on residents of, 1257–1258

Long-term care facilities (LTCF)
for-profit, constraints on staffing in, 75
medication cost in, relative to cost of

treating drug-related problems,
87

Long-term financing, of Medicare,
1207–1208

Long-term oxygen therapy (LOT), in
chronic obstructive pulmonary
disease, 857

Loose cannon theories of aging,
entropic, 17

Lorazepam, to sedate alcohol
withdrawal patients, 224

Low back pain, treatment of, 590
Lower extremity amputation (LEA),

271–273
Lower urinary tract symptoms (LUTS)

and benign prostatic hyperplasia, 755
and causes of incontinence, 935–936
indices for quantification of, 758
remission of, controlled studies, 756

Low vision, 889
L-thyroxine, for hypothyroid patients

perioperatively, 223
Lumbar puncture, in diagnosis of

subarachnoid hemorrhage, 1124
Lumbar spine

medication for treating, 657
stenosis of, 657–658

Lung
biopsy of, in interstitial lung disease,

862
examination of, 158
interstitial disease of, in systemic

lupus erythematosus in the
elderly, 608

scanning, for pulmonary embolism
diagnosis, 859

See also Pulmonary entries
Lung cancer, 441–454

screening for, 386–387
small cell, neuropathy associated with,

1142
Lung transplant programs, exclusion of

applications over 69 years of age,
858

Luria Nebraska Battery, 208
Lymphocytes

and changes in immune function with
aging, 785–789

DNA of, 787–789

in vitro function studies, variability
among cells, 27–28

Lymphocytic thyroiditis, distinguishing
from Graves’ disease, 701

Lymphoid differentiation, 488
Lymphokine-activated killer cells 

(LAK cells), 787
Lymphoma

association with Sjögren’s syndrome,
606

gastric, association with Helicobacter
pylori infection, 839

thyroid, 713
Lymphopenia, conditions associated

with, 828
Lymphoproliferative disorders, 494–500

M
MacArthur Foundation, successful aging

studies of, 60
MacArthur Study of Aging, data on

homeostasis and compensation in
the aging, 33

McGill Pain Questionnaire, 327
MacKie risk factor flowchart, for

assessing risk of skin cancer, 388
Macrocytic anemias, laboratory tests

and treatment, 824
Macrophages

effect of, on healing rate, 246
function of, in the aging, 787

Macula, value of, 888
Macular degeneration, 888
Magnesium, serum levels of, 775
Magnetic resonance imaging

for detection and surveillance in
osteoarthritis, 578

for diagnosing vascular dementia,
1081–1084

for differential diagnosis of
myelopathy, 1145

Major depressive disorder, defined,
1166

Malignancy
association with gastric ulcers, 840
incidence of, association with deep

venous thrombosis, 860
relationship with dermatomyositis,

612
Malignant conversion, step in

carcinogenesis, 367
Malignant disease

lymphoma, 500–505
melanoma, skin, 388
surgical management of, in the

elderly, 239
See also Cancer

Malmö trial, data on relative risk
reduction due to mammograms,
378

Malnutrition
addressing in rehabilitation, 269
and morbidity and mortality in

surgical patients, 673
Nutrition Screening Initiative

Checklist, 175
in patients on admission to hospitals,

136
protein-calorie, lymphopenia in, 828
significance of, in older persons, 1015
See also Diet

Mammography
in older patients, 157
screening for breast cancer with, 378
for women over 50 years of age,

739–740
Managed care

comparison with fee-for-service plans,
Medicare, 1207

lawsuits against organizations
offering, 1221–1222

Medicare plans, 1205
in nursing homes, 105

Managed care Medicare supplement
plans, 1203

Management
alternative strategies, for local breast

cancer, 401
of anxiety disorders, 1176–1178
of delirium, 1117–1120
of depression, 1169
of diabetes mellitus, 686
of insomnia, 1037–1038
of intracerebral hemorrhage, 1126
of the patient with prostate cancer,

457–462
of sleep disordered breathing,

1033–1034
of thyroid nodules, 710–711
See also Palliation; Treatment

Mandible, susceptibility to radiation
damage, 915

Manic episodes, defined, 1169
Marginal competence, formalizing, 1238
Marriage, and mental and physical

health, 57
Marrow. See Bone marrow
Mass flexor synergism, in the

rehabilitation phase for stroke
patients, 266

Mastectomy, prophylactic, for
preventing breast cancer, 397

Matrix, cartilage, progressive loss of,
652

Maxillomandibular advancement, for
improving sleep, 1033

Maximum aerobic capacity (VO2 max),
change with age, 1024

Maximum life span potential (MLSP),
defined, 37
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Mayo Clinic
characterization of monoclonal

gammopathy by, 496–497
mortality and morbidity in

pancreaticoduodenectomy, 425
screening for lung cancer, trial, 386

Measurement
of disability, 46
of hypertension, 547–548
of pain

multidimensional scales for, 328
unidimensional scales for, 323–329

Mechanical devices, to improve penile
erection, 725

Mechanical disorders, as a cause of
dysphagia, 836–837

Mechanical ventilation (MV)
need for, by elderly patients, 864
withdrawal of, from dying patients,

864
Meclizine, ambiguous effects on

dizziness, 999
Mediastinoscopy, for staging in lung

cancer, 447
Medicaid

cost of nursing home care for the
elderly, 101, 1209–1210

funding for home care by, 124–126
funding for hospice by, 303
long-term care provided by, 118
Medicare beneficiaries qualifying for

coverage under, 1203
rehabilitation services provided by,

262–263
Medical castration, with luteinizing

hormone-releasing hormone
(LHRH) agonists, 762–763

Medical conditions
mood disorder caused by, 1167
related with psychosis, 1186

Medical director, in a skilled nursing
facility, 118

Medical errors, elderly hospitalized
patients affected by, 135–136

Medical Expenditure Panel Survey, data
on home health services, 123

Medical legal issues, in managing
dementia, 1091

Medical malpractice, 1221–1222
Medical model, in long-term care, 99
Medical Outcomes Short Form-36, 563
Medical problems, perioperative,

managing, 216–224
Medical record, nursing home, 115
Medical social services, defined,

Medicare, 125
Medical therapy

for chronic dizziness, 1004
for claudication, 565–566
for gastrointestinal bleeding, 842

for lower urinary tract symptoms,
761–763

for peripheral arterial disease,
563–565

and the physician’s legal duties,
1221–1231

Medicare
cervical cancer screening provided by,

173
chronic disease management

programs, managed care versus
fee-for-service plans, 166

cost of, disability measures predicting,
259

coverage provided by, 1201–1203
criteria for long-term oxygen therapy,

857
data from, on diagnoses in the last

year of life, 299–300
data on mortality after heart failure,

512
historic context, 1201
home glucose monitoring kits

provided by, 174
home health care provided by, 106,

124–125
home visit provided by, 153
hospice care provided by, 299–300,

348–349
long-term care provided by, 101,

118
mammograms provided by, 172
prostate examinations provided by,

173
rehabilitation services provided by,

262–263
role in access of the elderly to health

care, 1203
Medicare Hospice Benefit, 282
MediCaring model, for chronically ill

patients, 284
Medications

adverse events caused by
delirium as, 1114
falling, 984
gait instability, 982
in hospitalized patients, 135
voiding dysfunction, 745

altered absorption or metabolism of,
by peptic ulcer disease treatment,
840

anorexia as a side effect of, 345
antidepressant, for stroke patients,

269
antihypertensive, and risk of

intracerebral hemorrhage, 1125
assessing the patient’s utilization of,

86
for behavioral and psychological

disturbances in dementia, 1089

in cardiac disease secondary to
pulmonary disease, contradictions
in managing, 529

categories for questioning patients
about use, 83

causing xerostomia, 907
contributing to constipation in the

elderly, 845–846
dizziness caused by, 998–999
effects of, on continence, 934
esophagitis induced by, 837
for glaucoma, 886
hypothyroidism caused by, 705
identifying in patient evaluation, 154
minimizing use of, 83–84
mood disorders caused by, 1167
for myoclonus, 1158
nonopioid, for treating pain, 337–338
for oral candidiasis, list, 906
orthostatic hypotension caused by,

510
for palliation of cognitive impairment

of dementia, list, 1085
for Parkinson’s disease, psychosis as a

side effect of, 1188
review of

in diagnosing delirium, 1116
on a home visit, 129

and risk of falling, 985–987
toxicity related to, 1147

in ventricular diastolic dysfunction, to
reduce heart failure symptoms,
514

See also Antibiotics; Anticoagulation
therapy; Antidepressants;
Antihistamines; Antipsychotic
drugs; Benzodiazepines;
Beta-blocker therapy; Drugs;
Neuroleptic medications;
Prednisone; Propranolol; Tricyclic
antidepressants

Medullary cancer, of the thyroid, 713
Megakaryocytes, increase in essential

thrombocythemia, 493
Megaloblastic anemia, characterization

of, 823–824
Meglitinides, for increasing insulin

secretion, 688–689
Meige’s syndrome, 1157
Melancholic depression, defined, 1166
Melatonin

role in immune function, 792
for treating insomnia, 1038

Melphalan
for multiple myeloma, 498–499
for myelodysplastic syndromes, 491

Memorial Sloan-Kettering Cancer
Center

data on surgery for metastatic
colorectal cancer, 423
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Memorial Sloan-Kettering Cancer
Center (cont.):

lung cancer screening trial, 386
mortality and morbidity in

pancreaticoduodenectomy, 425
Memorial Symptom Assessment Scale

(MSAS), 312
Memory, dysfunction of, in cognitive

disorders, 209
Men, osteoporosis in, 625
Menetrier’s disease, 839
Meniere’s disease, vertigo in, 997
Meningioma, gait disorders in, 1154
Meningitis, 811–812

tubercular, 809
Meniscus, torn

arthroscopic surgery for managing, 654
in the knee, 652–653

Mental illness, chronic, and long-term
care, 99

Mental status
altered, evaluation of, 1117
fluctuating, evaluation of, 1238
testing of, 206–207

Meperidine, side effects of, 253
Merit-based allocation of health care,

relating to control or lack of
control over health status, 1218

Messenger RNA (mRNA)
effect on cell division, 22
for interleukin 2, in aged rats, 789

Meta-analyses, of adjuvant trials for
breast cancer, 402

Metabolic encephalopathy, gait
disturbances in, 1147

Metabolism
complications in diabetes, treatment

for, 687
disorders of, association with postural

tremor, 1156
senescence arising from, 23
thyroid hormone, 696

Metaclopramide, for gastroesophageal
reflux disease, restrictions on
usefulness of, 838

Metaprolol, for thyrotoxicosis
management, 702

Metastasis
in breast cancer, 405–407
cellular capacity for, and cancer,

369–370
in endometrial cancer, treating, 471
in follicular carcinoma of the thyroid,

712
in medullary cancer of the thyroid,

713
in ovarian cancer, 381
to the ovaries, 472
in prostate cancer, 460–462

to bone, 463

in small cell carcinoma of the lung,
447

Metered-dose inhaler (MDI)
in chronic obstructive pulmonary

disease management, 855–856
difficulties in using, 85

Metformin
for improving insulin-mediated effects

on the liver, 689
for treating obese diabetic patients,

686
Methicillin-resistant Staphylococcus

aureus (MRSA)
in long-term care settings, 803–804
meningitis caused by, 812

Methimazole, for treating
hyperthyroidism, 702

Methotrexate
for giant cell arteritis, 600
for psoriasis treatment, 873
for rheumatoid arthritis in the elderly,

603–604
for systemic lupus erythematosus, 611

Methuselah, gene involved in
Drosophila life span, 24

Methylphenidate, for treating agitated
or sleep-deprived patients with
dementia, 1090

Methylxanthines, for chronic obstructive
pulmonary disease management,
856

Metoclopramide
for nausea and vomiting in end-of-life

care, 305–306
prescription of, cascade to levodopa

therapy, 69
Metoprolol, for ventricular systolic

function improvement in heart
failure, 514

Metronidazole, for rosacea, 872
Metropolitan Detroit Cancer

Surveillance System, study of
mortality in breast cancer in
women with comorbid
conditions, 398

Michigan Alcoholism Screening Test-
Geriatric Version, 155, 224

Microcytic anemias, laboratory tests, and
treatment, 824

Microemboli, symptoms of, 967
Microscopic examination, of peripheral

blood, in anemia, 825
Microtubule-associated proteins (MAP)

tau, tau, 1099–1102
Microwave hyperthermia, for benign

prostatic hyperplasia, 764
Micturitional urethral pressure

profilometry (MUPP), 944
Midazolam, pharmacodynamics of,

68

Military experience
effect on health, 55–57
questions about, for assessing

geriatric patients, 61
Milwaukee shoulder, 594
Mineral nutrition, 1011
Minimal access surgery, 252–253
Mini-Mental scores, level of, 1069,

1082
Mini-Mental Status Examination

(MMSE), 176, 1083
for cognitive status assessment, 187
for diagnosing delirium, 1116
for evaluating effect of ginkgo biloba

on dementia, 923
evolution of Alzheimer’s disease as

measured with, 1084
scores of patients in a home medical

service, 123
strength of, 206–207

Minimum alveolar concentration
(MAC) of volatile anesthetics,
defined, 231

Minimum Data Set (MDS), for nursing
home residents, 107, 114

Minimum Data Set/Resident
Assessment Instrument, for
assessing incontinence, 943

Mini Nutritional Assessment (MNA),
190

Minocycline, for rheumatoid arthritis,
604

Minor depression, 1166–1167
Minoxidil, effect of topical application

on hair counts, 869
Mirtazapine

for treating agitated or sleep-deprived
patients, 1090

for treating depression, 1170
Misoprostol, effects of, in treating peptic

ulcers, 840–841
Mitogens, proliferative response of T

lymphocytes to, in the aging, 785
Mitoxantron, for prostate cancer

therapy, 462
Mitral regurgitation, 526–527
Mitral stenosis, 527
Mitral valve replacement, mortality in,

526
Mixed management model of care, for

the frail elderly, 284
Mixed vulvar disorders, association 

with malignant transformation,
747

Mobility assessment, performance-
oriented, 988

Modified Cardiac Risk Index, 215–216
Mohs’ surgery, for basal cell carcinoma,

877
Molecular basis of senescence, 22–24
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Molecular biology, of amyloid,
1105–1107

Molecular factors, in aging, 15–26
Monitoring

intraoperative, indications for,
236–237

prolonged electrocardiographic, for
syncope, 962–963

Monoamine oxidase (MAO) inhibitors,
for treating depression,
1170–1173

Monoclonal antibody therapy, for 
non-Hodgkin’s lymphoma, 502

Monoclonal gammopathy of uncertain
significance (MGUS), 496–497

Monocytosis, conditions associated with,
829

Monosodium urate monohydrate
(MSU), deposition in joints,
591–592

Mood disorders, 1163–1183
Mood stabilizers, for treating

depression, 1170–1173
Morbidity

in dizziness, 995
of falls in the elderly, 979–980
and infectious disease, in the elderly,

801–802
in pancreaticoduodenectomy, studies,

425
perioperative, in esophageal cancer,

429
postoperative, in the elderly, 240–241
reducing, in chronic obstructive

pulmonary disease, 855
in rheumatoid arthritis, 600
in subarachnoid hemorrhage (SAH),

1123
Morphine, for postoperative pain, 253
Morphologic categories, of anemia,

821–822
Mortality curve, for sexually

reproducing species, 37–38
Mortality rate

in acute cholecystitis, 845
in acute renal failure, 776
age-specific, in cancer, 377
and alcoholism, in the elderly, 155
in aortic stenosis, 525
body mass index as a predictor of, 190
in breast cancer, 393–394
deceleration of increase in at extreme

old age, 37–38
in delirium in the hospital, 1113–1115
and depression, 1164
early, in rheumatoid arthritis, 605
in end-stage dementia, 670
exponential increase with age,

expressing with the Gompertz
curve, 18

expressing with the Gompertz curve,
15

and hip fracture, 626, 658, 669–680
in idiopathic pulmonary fibrosis, 862
from infections, 801–802
from infectious diseases, comparison

of young and the elderly, 801–802
in-hospital

for myocardial infarction patients,
519

relationship with age, 133
in intracerebral hemorrhage, 1126
and low weight in chronic obstructive

pulmonary disease, 858
in lung biopsy, 862
in meningitis in the elderly, 811
in myxedema coma, 708
in open and laparoscopic

cholecystectomy, 252–253
operative

and anesthetist’s score of risk,
213–214

in colon cancer, 421
in Coronary Artery Bypass Graft,

in older patients, 522
in surgery for esophageal cancer,

429
in pancreaticoduodenectomy, studies,

425
perioperative, 30-day rates of, 229
in perioperative myocardial

infarction, 217
in peripheral arterial disease, 561
in pneumonia, 807–808
postoperative, in the elderly, 240–241
in postoperative acute renal failure,

221
and pressure ulcers, 968
in prostate cancer, in men over 65,

383
in pseudomembranous colitis, 848
in pulmonary embolism, 858–859

in hospitalized elderly patients,
250

relationship with delayed-type
hypersensitivity skin tests, 791

in rheumatoid arthritis, 600
risk of

and being an elderly spousal
caregiver, 59

following hip fracture, 48
in surgery for claudication, 566

in subarachnoid hemorrhage, 1123,
1125

in surgery for benign prostatic
hyperplasia, 763

treatment-related in acute myelocytic
leukemia, 489

from unintentional injury in the
elderly, 979

Motility disorders, as a cause of
dysphagia, 836

conditions associated with, 837
Motor control test (MCT), 1004
Motor function return, in stroke

patients, 266
Motor stroke, 1128
Mouth

disease-related changes of, 902–915
physical examination of, 157
symptoms in, as a source of suffering,

316–317
Movement, abnormalities of, 1139–1162
Mucocele, 908
Multidisciplinary teams, inpatient, for

frail older patients, 1074
Multidrug-resistance (MDR)

in long-term care facilities, 803
phenotype, 371

in multiple myeloma, 499
Multiple endocrine neoplasia (MEN)

syndrome, type 2, medullary
cancer associated with, 713

Multiple myeloma, 497–499
amyloidosis associated with, 612
cryoglobulin deposition in, 594
defined, 487
interleukin-6 production increase

associated with, 820
Multiple Outcomes of Raloxifene

Evaluation (MORE)
on the effect of raloxifene on

fractures, 636
Multiple Outcomes of Raloxifene

Evaluation Trial (MORE), study
of bone mass loss, 628

Multiple Risk Factor Intervention Trial
(MRFIT), 1132

Multiple sclerosis, 1145
Multiple system atrophy (MSA),

1152–1153
Muscle

periarticular, weakness in
osteoarthritis, 580

weakness of, and gait difficulties, 1141
Muscle atonia, in REM sleep, 1031

absence of, as a disorder, 1035
Muscle biopsies, in polymyalgia

rheumatica, ultrastructural
abnormalities seen in, 596

Muscle relaxants, 233–234
Muscle relaxation, in anesthesia,

229–230
Musculoskeletal system

clinical observations about, 158
impairment in, and risk of falling, 982,

985
Music therapy (MT), effect of, in

Parkinson’s disease, 273
Mutagens, chemical, role in cancer, 364
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Mycophenolate mofetil, for systemic
lupus erythematosus, 611

Myelodysplastic syndromes (MDS),
489–491

treating, 826
Myeloid metaplasia with myelofibrosis

(MMMF), 494
Myeloproliferative disorders, 491–494
Myelosuppression, in chemotherapy, 404
Myocardial infarction (MI), 517–521

acute
following stressful war experiences,

56
syncope as the presenting symptom

in, 960
mortality associated with, 33
mortality associated with

perioperatively, 530
painless, in the elderly, 152
risk of

association with aortic sclerosis,
510–511

effect of homocysteine on, 1132
subclinical hypothyroidism as a risk

factor for, 707
systemic lupus erythematosus

associated with, 609
Myocardial Infarction Triage and

Intervention (MITTI) project,
517–518

Myocardial revascularization, 521–523
evaluation of angina patients for

suitability of, 517
Myoclonus, defined, 1158
Myoclonus index (MI), defined, 1034
Myocytes, hypertrophy of, 32–33
Myofascial pain syndromes, trigger-point

injections for treating, 338
Myringoplasty

to correct conductive hearing loss,
897

Myringotomy, to correct conductive
hearing loss, 897

Myxedema coma, 708

N
Nails, changes with aging, 869
Naming problems

in communicating with patients, 289
evaluating, 209
in neuropsychological disorders,

206
in order to relieve suffering, 311

Narcolepsy, association with REM sleep
behavior disorder, 1035

Narcotics, for pain management in
prostate cancer with bone
metastasis, 463

Nasogastric lavage, in evaluation of
gastrointestinal bleeding, 842

Nasogastric (NG) tubes, complications
following use of, 251

Nateglinide (Starlix), for increasing
insulin secretion, 689

National Academy on an Aging Society,
on caregivers, 59

National Bioethics Advisory
Commission (NBAC), 1223, 1257

National Bipartisan Commission on the
Future of Medicare, 1207–1208

National Cancer Institute
Early Lung Cancer Detection

Program, 444
on mammography, 172

National Center for Health Statistics,
data on home health services, 123

National Cholesterol Education
Program (NCEP), 564–565

Adult Treatment Panel of, 531
National Council on Patient

Information and Education
(NCPIE), 85

National Elder Abuse Incidence Study
(NEAIS), 1058

National Eye Institute Visual Function
Questionnaire, 188–189

National Health and Nutrition
Examination Survey (NHANES),
887

III, data on osteoporosis, 624–625
on obesity and hypertension, 551
on prevalence of diabetes in the

population over 65 years old, 681
National health insurance, 1217–1218
National Health Interview Survey, 96
National Health Service, Britain,

underreporting of symptoms by
patients in, 149

National Hospice and Palliative Care
Organization, 303

National Institutes of Health Consensus
Development Conference

comprehensive geriatric assessment
defined by, 195

on erectile dysfunction, 722
recommendation on skin cancer

screening, 388–389
on treatment of asymptomatic

hyperparathyroidism, 641–642
on treatment of early-stage breast

cancer, 399
National Long Term Care Survey, on

the trend in prevalence of
disability, 259

National Medical Expenditure Survey,
on diabetic patients in nursing
homes, 689–690

National Nosocomial Infections
Surveillance (NNIS), on age and
nosocomial infections, 801

National Osteoporosis Foundation
on incidence of, and risk factors for,

osteoporosis in men, 625
on screening for osteoporosis, with

densitometry, 627
National Polyp Study, data on benefits

of Colonoscopy for detecting
colorectal cancer, 385

National Practitioner Data Bank
(NPDB), 1221

National Prostate Cancer Project
(NPCP), chemotherapy trials in,
data on patient survival, 456

National Registry of Myocardial
Infarction-2, on prognosis, by
gender, 518

National Surgical Adjuvant Breast and
Bowel Project (NSABP),
tamoxifen evaluation, reduction
in risk of breast cancer, 397

Natural history, of breast cancer in the
elderly, 396–397

Natural killer cells (NK), functions of,
787

Nausea
managing in end-of-life care,

305–306
from opioid medications, 335–336
as a source of discomfort in the

elderly, 313–314
Neck, pain in, 576
Neck pathology, syncope associated

with, 959
Necrotizing fasciitis, evolution of vulvar

cellulitis to, 747
Needle biopsy, for evaluating thyroid

nodules, 710
Needs, exceeding a caregiver’s ability to

manage, as a cause of elder
mistreatment, 1060

Nefazadone, for treating agitated or
sleep-deprived patients with
dementia, 1090

Nefazodone, for agitated depression,
1171

Neocortex, association regions of,
neuronal loss from in
Alzheimer’s disease, 1097

Neoplasia, science of, and aging,
363–373

Neoplasms, gait disorders associated
with, 1154

Nephrectomy, laparoscopic, studies of
outcome, 253

Nephrology, 769–782
Nephrotic syndrome, etiology of, in the

elderly, 775
Nephrotoxic effects, of short-term

nonsteroidal antiinflammatory
drugs, 74
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Nephroureterectomy, laparoscopic,
studies of outcome, 253

Nerve blockade
for anesthesia, 235
peripheral and central, for anesthesia,

234
Nerve root compression, in the dorsal

spine, 577
Neural component, of erection, 720–721
Neuralgia, postherpetic, 809, 874, 1046,

1050–1051
Neurally mediated syndromes, in

syncope, 958–959
Neuraxial anesthesia, 234–235
Neuritis, acute, in herpes zoster

infection, 1045–1046
Neurobiologic basis, of age-related

dementing disorders, 1095–1111
Neurodegenerative diseases, myoclonus

associated with, 1158
Neuroendocrine system, in the weak

link theories of aging, 17
Neurofibrillary tangles (NFT), 1096

distribution of, in Alzheimer’s disease,
1097

molecular constituents of, 1099–1102
neuronal types prone to formation of,

1102–1104
Neurofilament protein, association with

neurofibrillary tangle formation,
1102–1103

Neuroimaging, indications of, in patients
with dizziness, 1004

Neuroleptic malignant syndrome
(NMS), association with
antipsychotic drugs, 1192

Neuroleptic medications
extrapyramidal effects of, 69
for managing delirium, 1119
side effects of, mimicking Parkinson’s

disease, 69
for treating moderately demented

patients, 346
Neurologic changes

complications of herpes zoster, 1047
in Sjögren’s syndrome, 607
in vitamin B12 deficiency, 820

Neurologic disease
association with falling, 985
chorea in, 1156
deficits following stroke, 265–266
differentiating from Parkinson’s

disease, 1149
erectile dysfunction resulting from,

722
syncope in, 959–960

Neurologic examination, of older
patients, 158–159

Neurology, American Academy of, on
progression of mild cognitive

impairment to dementia,
175–176

Neuromuscular transmission, muscle
relaxants that disrupt, 233–234

Neuronal vulnerability, in dementia,
1095–1096

Neuronopathies, vitamin-related,
1141–1143

Neuropathic cachexia, in diabetic older
patients, 684

Neuropathic pain, mixed pain
syndromes, 324

Neuropathy
carcinomatous, diagnosing, 1142
peripheral, in diabetic patients, 973
REM sleep behavior disorder as, 1035
sensory, in diabetic patients, 968
severe, in adjuvant chemotherapy for

breast cancer, 404
Neuroprotection, in stroke, 1131
Neuropsychiatric disorders

in moderate dementia, 345–346
perioperative management of,

223–224
symptoms in hypothyroidism, 705

Neuropsychological testing, 205–211
Neurotransmitters, nitric oxide, for

controlling relaxation of penile
smooth muscle, 721

Neutropenia, significance of, 827–829
Neutrophilia, conditions associated with,

829
Neutrophils, production of, role of

growth factors in, 827
Nifedipine, for aortic regurgitation

therapy, 526
Nigrostriatal degeneration (NSD), 1152
Nilutamide (Nilandron), antiandrogen

for treating prostate cancer, 460
NINDS Tissue Plasminogen Activator

Stroke Study, evaluation of
thrombolysis with intravenous
tissue plasminogen activator in,
1130

Nissen fundoplication, 838
Nitrazepam, pharmacodynamics of, 68
Nitric oxide (NO)

effect of parasympathetic stimulation
on endothelial cell production of,
721

suppression of matrix synthesis in
cartilage, 583

as a vasodilator, 547
Nitroglycerine, for emergency

hypertensive therapy, 555
Nitroprusside, for emergency

hypertension reduction, 555
N-Methyl-D-aspartate (NMDA)

receptor, association with calcium
flux into the neuron, 1103–1104

Nociceptive pain, 324
Nocturia

causes of, and potential treatment, 8
reasons for, 940

Nodal involvement, in prostate cancer,
prognosis in, 459–460

Nodular elastoidosis, with cysts and
comedones, 870

Noise damage, effect on hearing, 894,
895

Nomenclature, descriptions of aging, 15
Non-Hodgkin’s lymphoma, 500–503

risk of, in rheumatoid arthritis, 605
Noninsulin-dependent diabetes

(NIDDM), 681
Nonmelanoma skin cancer (NMSC), 388
Nonpharmacologic management

of delirium, 1117–1119
of hypertension, 551

Nonrapid eye movement sleep
(NEEM), 1031

Non-small cell lung cancer, 443
treatment of, 448–451

Nonspecific presentation of disease, 152
Nonsteroidal anti-inflammatory drugs

(NSAIDs), 70
adverse effects of, dose related, 74
adverse reactions to, 332–333
diverticulitis associated with, 847
dizziness caused by, 999
effect on prostaglandin E2 and

immune response, 793
as a factor in gastrointestinal damage,

839
and gastric ulcers, 839–840
gastrointestinal bleeding associated

with, 253
heart failure precipitation by, in the

elderly, 513
interaction with anti-hypertensive

drug treatment, 524
for osteoarthritis, 586, 653–654
prescription of

caution in gout patients, 592
prescribing cascade to

antihypertensive therapy, 69
for rheumatoid arthritis, 603–605
for rotator cuff, 663
studies of colorectal cancer

prevention with, 419–420
for tendinitis/bursitis syndromes,

661
Norepinephrine, plasma levels of, effect

on sodium conservation, 771
Normalization (overestimating

healthiness), 149
Normocytic anemias, laboratory tests

and treatment of, 824–825
North American Nursing Diagnosis

Association, 319
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North American Symptomatic Carotid
Endarterectomy Trial
(NASCET), 1133, 1255

Nortriptyline, for treating herpes zoster,
1051

Nosocomial infections, 135
types of, in hospitalized elderly

patients, 803
Nosocusis, defined, 894
Nuclear oncogenes, 369
Number needed to treat (NNT),

defined, 4
Nummular eczema, 871
Nurse practitioners

in community settings, provision of
services to frail older patients,
1074

in nursing homes, 105, 117
Nurses, rehabilitation, 262
Nurses’ Health Study

on aspirin use and colorectal cancer
prevention, 420

on risk of breast cancer, from
estrogen replacement therapy,
636

Nursing diagnoses, in nursing homes,
113

Nursing Home Reform Act of 1987,
107

Nursing Home Reform Amendments,
Omnibus Budget Reconciliation
Act (OBRA), 87

Nursing homes
diabetes in the population of, 689
elder mistreatment in, 1058–1059
expenditure for care in, by source of

funds, 102
falls in, 983

evaluation and prevention program
in, 989–990

incidence of, 980
influenza vaccination in for patients

and staff, 170
issues in drug compliance in, 87–88

antipsychotic medications,
1186–1187

for long-term care, 103–105
medical record in, 115
pain reported by residents of, 326
patient evaluation in, 153
rehabilitation in the setting of,

263–264
use of, and health care expenditures,

95
Nursing interventions, to reduce

delirium in hip fracture patients,
674

Nutraceuticals, for osteoarthritis, 588
Nutrition, 1009–1021

artificial

legal concerns about withdrawing
or withholding, 1246

risks and benefits at the end of life,
302

risks and benefits for dementia
patients, 347

in chronic obstructive pulmonary
disease patients, 858

deficiencies in
and aging skin, 879
and oral health, 913

and immune response, 793
and surgery for hip fracture, 673
and wound healing, 969
See also Diet; Vitamins

Nutritional problems, management of,
1015–1016

Nutritional status
assessing, 190, 1013–1015
effect of, in surgery and wound

healing, 223
and surgical outcome, 243–244

Nutritional supplements
to improve wound healing, 248, 969
in patients undergoing surgery for hip

fracture, studies, 673
Nutrition history, in evaluating older

patients, 155
Nutrition Screening Initiative, 190
Nutrition Screening Initiative Checklist,

175
Nystagmus

dizziness associated with, 1002
rotational chair test to provoke, 1004

O
Obesity

control of, effects of, 532
correlation with glucose tolerance

reduction, 683
effect of

on chronic low back pain, 657
on osteoarthritis, 653

and hypertension, 551
and relative risk of breast cancer

from estrogen replacement
therapy, 636

as a risk factor
in diabetes, 690–691
in esophageal cancer, 428
in osteoarthritis, 579

in the young, and risk of
osteoarthritis, 584

Observational trials, place in the
hierarchy of evidence, 3

Obsessive-compulsive disorder (OCD),
medications for managing,
1177–1178

Occam’s razor, failure in older patients,
154

Occlusive disease, large artery,
1129–1131

Occlusive dressings, for promoting
wound healing, 970

Occupancy rates, in nursing homes,
factors affecting, 104–105

Occupational therapists, 262
training by, in daily self-care activities,

266–269
Odor, diagnostic of infection of chronic

wounds, 972
Office care, setting adjustments for

older patients, 153
Office for Human Research Protection,

1258
Office of Protection from Research

Risks (OPRR), 1222–1223, 1258
Office of the Inspector General (OIG),

report on deficiencies in research
oversight and process,
1258–1259

Olanzapine
for acute mania, 1189
for schizophrenia, 1193

Olanzepine, for managing disturbances
in dementia, 1090

Oligosaccharides, for preventing deep
venous thrombosis, 250

Olivopontocerebellar ataxia (OPCA),
1146

Olivopontocerebellar atrophy (OPCA),
1152

Omnibus Budget Reconciliation Act
(OBRA)

Nursing Home Reform Amendments,
87, 1058–1059

Resident Behavior and Facility
Practices section, 116

Oncogenes
defined, 367
nuclear, in cancer, 369
role in aging, 794

Onychomycosis, association with tinea
pedis, 874–875

Operative outcomes, in the geriatric
patient, 239–241

Opiates, for herpes zoster pain,
1051–1052

Opioids
for acute pain management, 253
for chronic pain management,

332–336
constipation as a side effect of,

314–315
managing delirium caused by, 305
and pain perception,

pharmacodynamics of, 233
pharmacodynamics of, 68
to relieve air hunger, 304
to relieve dyspnea, 312
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Opthalmoplegia, in giant cell arteritis,
597

Optic nerve, 888
Oral appliances, for sleep apnea

management, 1033–1034
Oral cancer, 909

screening for, 387–388
Oral care, managing at the end of life,

307
Oral cavity, effects of aging on, 901–917
Oral examination, 909–910
Oral glucose tolerance testing (OGTT),

684
Oral infections, in the elderly, 317
Orchiectomy, for androgen deprivation

therapy, in prostate cancer,
460

Oregon
physician-assisted suicide in, 1250
proposal for rationing health care,

1215–1216
Oregon Basic Health Services Act,

1215–1216
Organ-confined disease, prostate cancer,

457–459
Organ damage, assessing, in

hypertension, 548–549
Organification, of iodide, 696
Orgasm, 721
Oromandibular dystonia, 1157
Oropharyngeal colonization, of 

gram-negative bacteria, 903
Oropharyngeal dysphagia, 836
Orthopedic problems, with aging,

651–667
Orthostatic hypotension, 962–964

as an adverse effect of
antihypertensive medication,
550–551

defined, 548
in multiple system atrophy, 1153
nitrate drug use in, 520
syncope in, 959

Orthotics, for cervical spondylotic
myelopathy, 657

Oseltamivir
chemoprophylaxis with, in influenza

A or B exposure, 170
for treating influenza type A and type

B, 813
Osler’s sign, 548
Ossicular chain reconstruction, to

correct conductive hearing loss,
897

Osteoarthritis (OA), 573–591, 651–656
association with rheumatoid arthritis

in the elderly, 600–605
cervical, dizziness in, 998
effect of, on the temporomandibular

joint, 909

glucosamine and chondroitin for
treating, 925

as a major source of heterogeneity in
the older population, 45

of the shoulder, 662
study of education to improve

compliance in the elderly, 85–86
Osteoblasts

effect on
of estrogen, 635
of parathyroid hormone, 638–639

transformation of, 621
Osteoclasts

effect on
of bisphosphonates, 633
of calcitonin, 636–637
of estrogen, 635

multinucleated, in Paget’s disease, 642
origin in hematopoietic progenitor

cells, 621–622
Osteocytes, origin in osteoblasts, 621
Osteomalacia

differentiating from osteoporosis, 623
from nutritional deficiency, 1015

Osteomyelitis
as a complication of pressure ulcers,

968
excluding, in diabetic skin or soft

tissue infections, 808–809
Osteopathic therapy, for low back pain,

randomized controlled trial, 590
Osteopenia, screening for, 174–175
Osteophytes

pain caused by, 652
in the uncovertebral joints, 577

Osteoporosis
due to corticosteroid use, preempting

with bisphosphonate medications,
605

inverse correlation with osteoarthritis,
579–580

prevention and screening for,
174–175

prevention of, 621–650
and risk of hip fracture, 669–670
secondary, treatment of, 638
World Health Organization definition

of, 622
Osteoporosis Risk Assessment study,

National, 174
Osteoporotic Fractures, Study of, 580
Osteoprogenitor cells, osteoblasts

derived from, 621
Osteotomy, realignment, in

osteoarthritis, 654–655
Otoacoustic emissions (OAEs),

measuring to evaluate hearing
loss, 894–895

Outcome and Assessment Information
Set (OASIS), for tracing

outcomes of home health care,
106

Outcomes
of care

with comprehensive geriatric
assessment, 198

as a focus for evaluating nursing
homes, 108

follow-up after resection of colorectal
cancer, 423

and level of care offered older
women with breast cancer,
407–409

negative, pain associated with, 326
of treatment

in benign prostatic hyperplasia, 761
in ovarian cancer, 474

Outflow obstruction, in cardiac syncope,
960

Outlet obstruction
and incontinence in men, 938
treatment of, 949

Outpatient centers
models of health care for older

persons, 199–200
rehabilitation services provided at,

263
short-term care team, 1074

Ovaries
cancer of, 471–475

screening for, 381–383
changes in aging women, 738, 742

Overcrowding, in hospitals, as a form of
rationing, 1213–1214

Over-the-counter remedies, efficacy and
potential toxicity of, 74–75

Overtreatment, risks of, after judging a
patient to be incompetent, 1237

Oxazepam, to sedate alcohol withdrawal
patients, 224

Oxybutynin, for managing incontinence,
947–948

Oxycodone, with codeine, for pain in
osteoarthritis, 588

Oxygenation, of tissues, to improve
healing, 247

Oxygen concentrators, for homebound
patients with chronic obstructive
pulmonary disease, 857

Oxygen consumption
and ability to meet surgical stress,

243
uptake of sedentary aging individuals,

509
Oxygen saturation, measuring, during

surgery, 236–237

P
p53 transcription factor, mutation of, in

cancers, 365
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p66Shc, effect on life span in mice,
23–24

PACE Demonstrations, mixed
management model of care, 284

Pacemaker cells, decline in, with aging,
510

Pacemaker implants
after aortic valve replacement, 525
for bradyarrhythmias, 516

Pacific salmon, senescence in, resulting
in death, 16

Paclitaxel
for advanced ovarian cancer, 474
for androgen-independent prostate

cancer, 462
for non-small cell lung cancer, 451
risk of neuropathy in treating breast

cancer with, 404
Paget’s disease

of bone, 642–644
effect of calcitonin on bone

resorption in, 637
mammary and extra-mammary, 878

Pain
acute and chronic, 323–342
due to bone metastases, in prostate

cancer, 463
in degenerative arthritis of the spine,

656–658
in herpes zoster, 1045–1046
obsession with, 355
in osteoarthritis, treatment of,

586–588
perception of

age-related changes in, 324–325
by the patient, 253

postoperative
control of, 863
management of, 253–254

in pressure ulcer care, management
of, 969

and quality of life, 303–304
reduction of tissue perfusion in

response to, 247–248
residual, after amputation, 273
shoulder, 661–664
as a symptom of osteoarthritis,

574–575
treatment of, in herpes zoster,

1048–1049
undertreated postoperative, as a risk

factor in delirium, 674
untreated or undertreated, in the

elderly, 282
in vertebral compression fractures,

659–660
Pain Relief Promotion Act (PRPA),

1227
Paired helical filaments (PHF),

properties of, 1101

Palliation
in advanced pancreatic cancer, for

jaundice and pain, 426
in benign prostatic hyperplasia,

760–761
in cervical cancer, with radiotherapy,

478
of impaired cognition, pharmacologic,

1085–1086
of joint pain with corticosteroid

injections, 588
in metastatic breast cancer, 405–406
in metastatic pancreatic cancer, 426
in metastatic prostate cancer, 460–462
in non-Hodgkin’s lymphoma, 501–502
in respiratory insufficiency, 864–865
in soft tissue injuries, 661
transition to, from life-sustaining

treatment, 1243–1244
of xerostomia, with salivary

substitutes, 907
Palliative care, 138

avoiding a sense of abandonment
connected with, 295

changing legal status of, 1226–1227
in dementia, 343–350
in hospital or intensive care, 299
in moderate dementia, 345–346
rationing of, 1214–1215
research on, 312

Pallidotomy, in Parkinson’s disease, 1150
Pamidronate, bisphosphonate drug, for

osteoporosis, 633–634
Pancreatic cancer, 424–426

advanced, 426
Pancreatic disorders, 845
Pancreaticoduodenectomy 

(Whipple procedure), 425
Pancreatitis, acute, mortality from, 845
Pancuronium, association with high

relative risk of postoperative
pulmonary complications, 863

Panic disorder, 1176
differentiating from depression,

1168–1169
gait disorders accompanying attacks,

1154
management of, in terminal care,

864
Papain, for wound debridement, 972
Papanicolau test

in physical examination of the older
woman, 741–742

for screening for cervical cancer,
379–381, 481

Papaverine, for penile injection,
724–725

Papillary carcinoma, thyroid, 712
Papillary hyperplasia, from ill-fitting

dentures, 912

Papillomavirus, effect of
in cervical cancer, 475–476
in vulvar cancer, 479

Parainfluenza virus type 1, reinfection
with, association with giant cell
arteritis, 596

Paraneoplastic sensory neuronopathy,
1142

Paraneoplastic syndromes, 613
cerebellar, gait disturbances in, 1146

Paranoid delusions, in community
elders, prevalence of, 1185

Parathyroidectomy, minimally invasive,
641

Parathyroid hormone (PTH)
effect on bone loss, 631
effects of, on bone, 638–639

Parkin gene, mutation in, and peak
incidence rate of Parkinson’s
disease, 20

Parkinsonian syndromes, 1147–1153
and REM sleep behavior disorder,

1035
Parkinson’s disease (PD), 1147–1150

age-specific incidence of, 20
psychosis in, 1188
rehabilitation in, 273–274
symptoms of, 1081

Paroxitine, for treating agitated or
sleep-deprived patients with
dementia, 1090

Partial foot amputation, 271–273
Parvalbumin-immunoreactive neurons,

associated with Down syndrome
and Creutzfeldt-Jakob disease,
1104

Parvovirus B19, association with giant
cell arteritis, 596

Pathogenesis
of age-associated diabetes mellitus,

683–684
of age-associated glucose intolerance,

682–683
of benign prostatic hyperplasia,

756–757
of cervical cancer, 475–476
of delirium, 1115
of falling, in the elderly, 980–981
of herpes zoster, 1044–1045
of infectious diseases, 802–803
of lung cancer, 443–444
of myelodysplastic syndromes, 490
of peripheral arterial disease, 562
of polymyalgia rheumatica and giant

cell arteritis, 595–596
of presbycusis, 894
of psychosis, 1190
of Sjögren’s syndrome, 606
of systemic lupus erythematosus,

609
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Pathogens
in chronic bronchitis, 807
in meningitis, 811

Pathologic diagnosis, of pancreatic
cancer, 425

Pathology
in giant cell arteritis, 596
multiple, in older patients, 151
of Paget’s disease, 642
of the salivary gland, 906–907
versus senescence, in aging, 19–21

Pathophysiologic considerations, in
surgery for elderly patients,
241–249

Pathophysiology
of benign prostatic hyperplasia,

757
classification of pain based on, 324
of dizziness, 996
of hypertension, 545–547
of intracerebral hemorrhage, 1125
of multiple myeloma, 497–498
of osteoarthritis, 581–584
of syncope, 957

Patient
autonomy of, in a nursing home,

115–116
experience of nursing home care,

understanding of, 118–119
Patient-controlled analgesia (PCA),

253–254, 863
Patient differences, effect on study

outcome applicability, 9
Patient-disease interactions, 4–7
Patient education, about chronic

dizziness, 1005–1006
Patient factors

that affect performance of an
instrument, 187

unresolved concerns affecting distress
and depression, 287

Patient preferences, as a determinant of
aggressive therapy for breast
cancer in the elderly, 408

Patient Self-Determination Act
(PSDA), 301, 1223

Patient-treatment interactions, effect 
on study outcome applicability,
9–10

Patterns of care, for elderly women with
breast cancer, 407–409

Patton speculum, 741
Payment systems for health care,

Medicare, 1206
PC-SPES (Chinese herbal), for

androgen independent prostate
cancer treatment, 462

Peaceful death, defined, 352
Pederson speculum, for examining the

older patient, 740–741

Peer Review Organizations (PROs), for
professional discipline
maintenance, 1221–1222

Pelvic examination, clinical findings in
older women, 158

Pelvic organ prolapse, 748–753
Pemphigus vulgaris, treatment of, and

mortality in, 873
Penile injection therapy, 724–725
Penile sensitivity, change in, with aging,

724
Penis, anatomy of, 720
Peptic ulcer disease, 839–840

as a cause of gastrointestinal
bleeding, 842

Perceptual deficits, in stroke patients,
266–269

Percutaneous ethanol injection (PEI),
for ablation in hepatocellular
carcinoma, 431

Percutaneous Transthoracic Coronary
Angioplasty (PTCA)

comparison with CABG, 521–522
for myocardial infarction, outcomes

of, 519
outcomes of, in the elderly, 522–523

Performance-based measures, of
functional status, 187

Performance-Oriented Assessment of
Mobility, 190, 987

Performance status, as a prognostic
factor for treatment planning in
lung cancer, 447–448

Perfusion, tissue
maintaining for wound healing, 967
maintaining in the elderly, 247

Pericardium, tuberculosis involving,
809

Perineal hygiene, to prevent recurrent
urinary tract infections, 745

Period effect, explanation of rates 
of depression in the elderly,
1164

Periodic limb movements in sleep,
1034–1035

Periodontal diseases, 903–904
Perioperative care, 213–227

to avoid pulmonary complications in
the elderly, 862–864

pain management, 329–330
Peripheral arterial disease (PAD),

561–571
Peripheral neuropathy

in older patients, 159, 687
diabetic, 682

in systemic lupus erythematosus in
the elderly, 608

Peripheral vascular disease, lower
extremity amputation due to,
271–273, 968

Peritoneal serous carcinoma,
differentiating from ovarian
cancer, 472

Pernicious anemia
diagnosing, 1142
gastric cancer associated with, 839
from intrinsic factor deficiency, B12

for, 826
Personal care, resistance to accepting, in

dementia, 1088–1089
Personal contact, to manage delirium,

1117–1119
Personality disorders

in dementia, 1089
in progressive supranuclear palsy, 1151

Personhood, defined, 311
Pessaries, as an alternative to surgery in

prolapse, 751–753
Petechiae, in platelet deficiency, 829
Peyronie’s disease, venous leakage due

to, 722
Phalan test, in carpal tunnel syndrome,

664
Phantom limb, pain in, 273
Pharmacist

advice from, to improve compliance,
86–87

review of drug regimens in skilled
nursing facilities, 75, 87

Pharmacodynamics, 67–68
Pharmacokinetics, 65–66

of opioid drugs in the elderly, 335
Pharmacologic agents, in treating

psychosis, 1190–1194
Pharmacologic therapy

for depression, 1170–1173
for hypertension, 551–554
for insomnia, 1038
management of delirium, 1119
for Parkinson’s disease, 1149–1150

Pharmacology
principles of, 65–81
of therapeutics in the elderly, 370

Phencyclidine, psychologic effects of,
232

Phenothiazines, for nausea and vomiting
in end-of-life care, 305–306

Phenotype, of the syndrome of frailty,
1069

Phentolamine, for penile injection,
724–725

D-Phenylalanine, for increasing insulin
secretion, 689

Phenytoin, serum levels of, interpreting,
65–66

Pheochromocytoma, secondary
hypertension associated with, 548

Philadelphia chromosome, association
with chronic myelogenous
leukemia, 491
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Phlebotomy, for treating polycythemia
vera, 493

Phosphatidylinositol-3-OH kinase,
homologue of, coded by the age-1
gene, 23

Phospholipid antibody, association with
hypercoagulability, 831

Phosphorus metabolism, 774–775
Phosphorylation state, of tau proteins,

1101
Physical activity

and diabetes in the elderly, 683
level of, and surgery outcome, 214
for preventing cancer, observational

studies, 172
resumption of, after cardiovascular

disease, 514–515
See also Exercise

Physical disability, as a predictor of
coronary mortality, 509

Physical examination
features of, 156–159
limitations of, in diagnosing

cardiovascular disease in the
elderly, 510–511

observation during, 205–206
targeted, in assessing incontinence,

941–942
Physical illness, and depression, 1165
Physical restraints in nursing homes,

effects of, on falls, 980, 990–991
Physical therapists, as part of a

rehabilitation team, 262
Physical therapy

in corticobasal ganglionic
degeneration, 1152

in hip fracture, evaluation of
frequency and individualization
of, 675

in Parkinson’s disease, 1150
to prevent falls, 989–990

Physician-assisted suicide (PAS),
1248–1249

legal status of, 1227, 1249–1250
Physician Fee Schedule, 1205
Physician Orders for Life-Sustaining

Treatment (POLST), Oregon
process, 1245

Physician-patient relationship, and
health, 55

Physicians
commitment to treatment they

initiate, 1245
critical review of protective services

orders, 1227–1228
Medicare payments to, 1205
response to dying, 353–354
responsibility to preserve life, 1249
results of error in judging

competence, 1237–1238

role in home care, 122
visits of, in nursing homes, 117

Physician services
as part of a rehabilitation team, 262
use of, by older persons, 95

Physician’s Health Study, prostate-
specific antigen indicating
prostate cancer, evaluation, 456

Physiologic function, of white blood
cells, and aging, 826–827

Physiologic sleep, 1031–1042
Physiology

of aging, 18–21, 27–35
changes in swallowing, 835

of frailty, 1069–1071
of sexual function in males, 719–724
thyroid, 695–696

Physiotherapy, for managing cervical
dizziness, 1005

Phytohemagglutinin (PHA), T cell
response to, change with aging,
785

Phytotherapy, for benign prostatic
hyperplasia, 762

Pick bodies, characterizing, 1102
Pick’s dementia, 343

symptoms of, 1081
tau profile in, 1101–1102

Pilocarpine, for radiation-induced
xerostomia management, 908

Pioglitazone (Actos), for increasing
insulin action, 689

Pituitary tumor, thyroid-stimulating
hormone secreting, 702

Placebos
effects of patient adherence to, 9
ethical prohibition on, for pain relief,

331–332
Planning

for end-of-life care, 302–303
of a home visit, 128

Plaques, amyloid. defined, 1105
Plasma cell dyscrasias, 496
Plasmapheresis, in Waldenstrom’s

macroglobulinemia therapy, 500
Platelet count, interpretation of, 829–830
Platelets, defective functioning of, and

bleeding, 829
Pneumatic sequential leg compression

devices, for thromboembolic
prophylaxis in hip fracture
patients, 672

Pneumococcal infection, 813
Pneumococcal vaccine, efficacy and

safety of, 171
Pneumonia

hospitalization of the elderly with,
807

lobar pneumococcal, symptoms in the
elderly, 152

mean hospital length of stay for, 94
postoperative, in the elderly, 251

Pneumonia Patient Outcome Research
Team (PORT), predictors of
prognosis from a cohort study,
807

Pneumoperitoneum, cardiorespiratory
consequences of, 252–253

Policy
dilemmas in long-term care provision,

107–110
institutional, about “do not” order

implementation, 1224
issues in end-of-life care, 1243–1251

Polycythemia vera, 492–493
Polymerase chain reaction, for detecting

varicella-zoster virus DNA, 1048
Polymyalgia rheumatica (PMR),

594–600
anemia associated with, 826
gait disorders associated with, 1143

Polymyositis, 611–612
Polyneuropathy, demyelinating, in

Waldenstrom’s
macroglobulinemia, 499

Polyserositis, in systemic lupus
erythematosus in the elderly, 608

Pontomesencephalic gait failure, 1147
Population aging

causes and consequences of, 38–41
defined, 37
implications of, 45

Population dynamics, in nursing homes,
117–118

Population pyramid, 38–39
Positive predictive value, and disease

prevalence, effect of aging, 11–12
Positron emission tomography

in corticobasal ganglionic
degeneration, 1152

to identify dementia, 1081–1084
to identify metastatic esophageal

cancer, 429
Postacute care (PAC), 102–103
Postencephalitic parkinsonism (PEP),

tau protein profiles in, 1101
Postherpetic neuralgia, 1046, 1050–

1051
Postmenopausal osteoporosis, 623
Postmitotic cells, organisms composed

entirely of, as a model for genetic
analysis, 23

Postoperative complications, in breast
surgery, with axillary lymph node
dissection, 400–401

Postoperative delirium, rate of,
1113–1115

Postprandial hypotension
association with dizziness, 997–998
association with syncope, 958
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Post-Stroke Rehabilitation Guidelines,
266

Posttraumatic stress disorder (PTSD), in
military veterans, 56–57

Postural hypotension
depression and risk of falling, 985
dizziness in, 997–998
and risk of falling, 982

Postural instability
in Parkinson’s disease, 1148
risk factors for, 980

Postural tremor, in the elderly, 1155
Posture, abnormalities of, 1139–1162
Posturography, computerized, to test

balance, 1004
Postvoiding residual volume (PVR),

942
change with aging, 932
checking, 759

Potassium
alteration in balance of, 773–774
levels of, following succinylcholine

administration, 234
Potential, for rehabilitation, assessing,

264
Poverty, and rationing of health care,

1213–1214
Pramipexol, for periodic limb

movements in sleep, 1034
Pravastatin, evaluation of efficacy for

older adults, 76
Precipitating factors

for delirium, 1114–1115
of frailty, 1071

Predictors
of abuse in nursing homes, 1059
of adverse hospital outcomes, 94–95
of cardiovascular morbidity and

mortality, peripheral arterial
disease, 565

of community services use by older
persons, 96

of coronary mortality, physical
disability, 509

of death in the home, 300
of fracture

from bone mass, 627
high bone turnover, 631

of hospital use by older persons, 94
of mortality, body mass index, 190
of mortality subsequent to hospital

admission, 134
of nursing home use by older persons,

95
of postoperative delirium, 245
of rehabilitation outcomes, 263
See also Prognosis

Prednisone
for blister suppression in bullous

pemphigoid, 873

for chronic lymphocytic leukemia
therapy, 495

for giant cell arteritis, 599–600
for multiple myeloma, 498–499
for polymyalgia rheumatica, 599
for rheumatoid arthritis, 605

Preferences, patients’
for end of life conditions, 300
about interventions and quality of

life. eliciting, 293
Premalignant progression, step in

carcinogenesis, 367
Preoperative assessment, 213–227
Preparation, for discussion with patients,

288
Presbycusis, 893–900

adjustments for, in patient evaluation,
153

Presbyopia, 887
Prescribing cascades, in drug therapy,

69
Prescription drugs, Medicare coverage

in, 1208–1209
Presenilin genes, mutation of, in

Alzheimer’s disease, 1106
Presentation of disease, alteration of, in

the elderly, 34, 152
Presenting manifestations, of myocardial

infarction, 518
Pressure-relieving devices, for treating

pressure ulcers, 973
Pressure sores, in the elderly, 317
Pressure stimulus, response of the heart

to, and age, 32–33
Pressure ulcers

nutritional support of patients with,
1017

prevalence and incidence of, 967
surgical management of, 973–974

Presumption to treat, judgments about,
for dying patients, 356–357

Presyncope, defined, 995
Prevalence

of anemia in the elderly, 820–826
of delirium, at the time of hospital

admission, 1113–1115
of disease, defined, 19
of dizziness, 995
of essential tremor, 1155
of falls in the elderly, 979–980
of hearing loss, 893
of insomnia, 1036
of pain in the elderly, 325–326
of sexual dysfunction in males, 722
of vision impairment, changes with

age, 883–891
Prevention

of breast cancer, 397–398
of colorectal cancer, 419–420
of delirium, 1117–1120

of diabetes mellitus, 690–691
of disease, 169–184
of esophageal cancer, 428
of falls, 988–989

in nursing homes, 990
of gallbladder cancer, 431–432
of gastric cancer, 427
of hepatocellular carcinoma, 430
of herpes zoster, 1052
of iatrogenic illness, table, 135
to modify coronary risk, 530–532
of osteoarthritis, 584
of osteoporosis, 631–638
of pancreatic cancer, 424
of postoperative delirium, 224
of stroke, 1131–1132
of venous thromboembolism, 861

Preventive Services Task Force, United
States (USPSTF)

on abnormal lipid levels, identification
and treatment, 174

on depression in the elderly, 175
on evidence supporting screening for

breast cancer, 379
on immunization practices, 171
on screening for ovarian cancer,

382
Prevent Recurrence of Osteoporotic

Fractures (PROOF) trial, on
effect of salmon calcitonin on
vertebral fractures, 637

Priapism, as an adverse reaction in
penile injection therapy, 725

Primary prevention
of breast cancer, drugs for, 172
defined, 169

Primidone, for essential tremor
management, 1155

Principles
for models of geriatric care of the

future, 201
of rehabilitation, 260–264

Prion disorders, dementia in, 1081
Privacy in care settings, 153

maintaining in hospital, 139
Private funds, for nursing home care,

118
Private sector, relationships with

medical research, 1259–1260
Procainamide, drug-induced lupus

associated with, 610
Process, of care, 196–197
Prodrome, of acute herpes zoster, 1045
Productivity, and self-efficacy, 61
Progestational therapy, for endometrial

cancer, 471
Prognosis

in breast cancer, 377–378
in cervical cancer, recurrent, 479
in chronic lymphocytic leukemia, 495
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Prognosis (cont.):
in chronic obstructive pulmonary

disease, 854
in colorectal cancer surgery, 422
in diabetes, 685
in endometrial cancer, 471
in esophageal cancer, 428
factors affecting

in delirium, 1117
in Hodgkin’s disease, 505
in localized breast cancer, 396–397
in non-Hodgkin’s lymphoma, 502
in pulmonary patients, 864
in rheumatoid arthritis, 605
in stroke patients, 266

in giant cell arteritis, 597–598
in herpes zoster, 1048
in hypoactive delirium, 1115
in lung cancer, 446–447
in major depression, 1173
in rheumatoid arthritis, 605
in Sjögren’s syndrome, 607–608
in thyroid cancer, in the elderly, 712
in Waldenstrom’s macroglobulinemia,

500
See also Predictors

Program for All-inclusive Care for the
Elderly (PACE), 110, 1074

Progressive disability, adjustment to, 46
Progressive supranuclear palsy (PSP),

1150–1153
tau profile in, 1101

Projection domain, of the tau protein,
1099–1100

Prolapse
assessment of, 749–752
pelvic organ, 748–753

Promethazine, to counter side effects of
cholinesterase inhibitors, 1086

Promotion, as a cellular step in
carcinogenesis, 367

Prophylactic cranial irradiation (PCI),
in small-cell lung cancer, 451–452

Prophylaxis
for deep venous thrombosis and

pulmonary embolism, 250
measures to minimize the risks of

hospitalization, 249–251
Propofol (Diprivan)

for induction and maintenance of
anesthesia, 232

as a sedative hypnotic agent, 231
Propranolol

for anxiety disorders, 1178
for essential tremor management,

1155
for thyrotoxicosis management, 702

Proprioception
improvement in, after muscle training,

585

mechanisms of, 996
problems with

and dizziness, 998
and risk of falling, 985, 1141
and risk of osteoarthritis, 581

Proprioceptive system, spatial
orientation provided by, 981–982

Propylthiouracil, for treating
hyperthyroidism, 702

prior to surgery, 223
Prospective Investigation of Pulmonary

Embolism Diagnosis (PIOPED)
study, mortality data, 858–859

Prospective Payment System (PPS), for
Medicare patients, 1205

in nursing homes, 88
Prospective Studies Collaboration, on

the relationship of cholesterol
level with stroke, 1132

PROSPER, randomized trial of
pravastatin in elderly patients, 76

Prostaglandins, functions of
in erection, 721
in humoral immunity, 789
and inhibition by nonsteroidal 

anti-inflammatory drugs, 70
Prostaglandin synthetase inhibitors,

stimulation of immune responses
by, 793

Prostate, aging, natural history of,
755–756

Prostate cancer, 455–467
benefit of treating, 9
screening for, 172–173, 383–384, 456,

760
Prostatectomy

laser, for benign prostatic hyperplasia,
764

open, for prostatic hyperplasia, 763
radical, for treating prostate cancer,

457–459
Prostate incision, in benign prostatic

hyperplasia, 763–764
Prostate-specific antigen (PSA), for

screening for prostate cancer,
383, 456, 760

Prostatic enlargement of benign
hyperplasia, clinical identification
of, 158

Prostatism, 940
Prosthesis

after below-the-knee amputation,
successful use of, 272–273

intracardiac, and endocarditis, 527
Protein, dietary

contribution to wound healing, 969
requirement for, 1010

Protein-energy malnutrition, 1014–1020
Protein kinases, in immune response,

788–789

Proteoglycans, of cartilage, changes with
aging, 582–583

Prothrombin time, to screen for
coagulation disorders, 830

Proton pump inhibitors (PPIs)
for healing reflux esophagus, 838
for treating peptic ulcers, 840

Proverbs Test, 209
Providencia species, infection by, in

worsening pressure ulcers, 972
Provocative tests, for dizziness,

1002–1003
Proximal interphalangeal (PIP) joints,

involvement of, in osteoarthritis,
575

Proxy consent, to research on dementia,
1257

Pruritus, 871
Pseudoclaudication, in spinal stenosis,

577
Pseudohypertension, defined, 547–548
Pseudohyponatremia, in hyperglycemia,

hyperlipidemia and
hyperproteinemia, 772

Pseudolymphoma, 606
Pseudomembranous colitis, 847–848
Pseudomonas aeruginosa, presence of, in

worsening pressure ulcers, 972
Pseudothrombocytopenia,

characteristics of, 830
Psoralen, for psoriasis treatment, 873
Psoriasis, 872–873
Psychiatric consultation, to evaluate

competency, refusal of,
1238–1239

Psychiatric illnesses
decision-making capacity in, 1234
previous, and vulnerability to

depression in later life, 1165
syncope in, 959

Psychiatric symptoms
in Alzheimer’s dementia, 345
in dying patients, 304–305

Psychoactive drugs
adverse drug events due to, in long-

term care facilities, 71
delirium caused by, 1114
for nursing home residents, adverse

effects associated with, 75–76
side effects of, 69

Psychogenic disorders
of dizziness, 998
gait, 1154

Psychologic factors, pain based in,
324

Psychologic interventions, for reducing
the effects of stress on immune
responses, 793–794

Psychologic strategies, in pain
management, 340
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Psychometric attributes, of instruments
for assessing functional status,
185–186

Psychopathology, erectile dysfunction
caused by, 723

Psychopathology theory, of elder
neglect, 1060

Psychosis
late-life, 1185–1198
related to depression in later life,

1168
Psychosocial assessment, on a home

visit, 129
Psychosocial domains, key, for the

geriatrician’s perspective, 53–54
Psychosocial factors

influence on health in later life, 53–63
in osteoarthritis, 575
relating to the pathogenesis of

coronary artery disease, 56
Psychotherapy

for depressed caregivers, 1085
for depressed stroke patients, 269

during rehabilitation, 270
for depression, 1169–1170

Psychotic depression, defined, 1166
Psychotic symptoms, in dementia,

1087–108832
P therapy
for ovarian cancer, 474
for polycythemia vera, 493

Ptosis, eyelid, 884
PubMed, clinical query search strategies

on, 3
Pulmonary artery catheter (PAC),

balloon-tipped, for monitoring in
surgery, 236–237

Pulmonary capillary wedge pressure
(PCWP), measuring, 236–237

Pulmonary disease, 853–867
cardiac disease secondary to, 528–529
postoperative, 219–220

Pulmonary embolism (PE), 858–861
predisposing factors to, in the elderly,

528–529
reducing the risk of, with

anticoagulation therapy,
249–250

in surgical patients, 220
Pulmonary emphysema, 855
Pulmonary function testing, morbidity

in, 855
Pulmonary infiltrates, symptoms

predicting, and patient age,
11–12

Pulmonary rehabilitation, in chronic
obstructive pulmonary disease,
858

Pulse pressure
defined, 545

emphasis on, in therapy for
individuals with hypertension,
550

Pupil, of the eye, changes with aging,
886

Pyleography, intravenous, for evaluation
upper and lower urinary tracts,
759

Pyogenic osteomyelitis, 658
Pyometrium, management of, 744
Pyramid, population, 38–39
Pyramidal cells, vulnerability of, 1096
Pyramidal neurons, types prone to

neurofibrillary tangle formation,
1102–1104

Pyridoxine, megadose of, and ataxic
peripheral neuropathy, 1142

Pyrophosphate, calcium pyrophosphate
dihydrate (CPPD) deposition,
591

Q
Quadriceps, weakness of, in

osteoarthritis, 580
Quality

of benefit, rationing based on,
1216

of care for frail older adults,
1072–1073

of long-term care, 107–108, 110
of nursing home care, role of

standardized assessment in, 113
Quality-adjusted life-years (QALYs),

benefits of screening for breast
cancer in terms of, 378–379

Quality improvement, in physician’s
skills in assessing decision-
making capacity, 1239–1240

Quality Indicators for Assessing Care of
the Elderly, The (ACOVE)
project, 984

Quality of American Life, The
(Campbell, Converse, and
Rogers), 60

Quality of life
after aortic valve replacement, 525
after breast-conserving surgery,

399–400
considerations in artificial nutrition

and hydration, 1246
in Coronary Artery Bypass Graft

survivors, 521–522
during the dying process, 281
establishing a patient’s view of, 156,

191
after joint replacement in

osteoarthritis, 589
and need for treatment in lower

urinary tract symptoms, 758,
760

of older women with breast cancer,
407

providing patients information about
interventions’ impact on, 293

versus quantification of nursing home
activities and standards, 108

after recombinant erythropoietin
therapy for small cell lung
cancer, 452–453

relationship to irradiation and
prostatectomy for prostate
cancer, 458–459

in rheumatoid arthritis, 600
and sound amplification for the

hearing impaired, 899
following transurethral resection of

the prostate, 763
in treatment of metastatic breast

cancer, 405–407
Quantitative ultrasound, for measuring

bone strength, 631
Questions

clinical, categories of, 3
about the psychosocial factors

affecting health, 61–62
about screening for cancer in older

patient, 376–377
Quetiapine (Seroquel), for managing

disturbances in dementia,
1090

Quetiepine (Seroquel), for treating
schizophrenia, 1193–1194

R
Race

and health care availability, 1215
and health status, 54
and hypertension, 523
and risks of tamoxifen therapy, 397

Radiation
association with cancer, 364

thyroid carcinoma, 709–711
oral adverse effects from, 915

Radiation therapy/radiotherapy (RT)
adjuvant, in rectal cancer,

422–424
following breast-conserving surgery,

400
in endometrial cancer, postoperative,

471
external beam

for cervical cancer, 476–477
for ovarian cancer, 474
for prostate cancer with bone

metastasis, 463
in Hodgkin’s disease, 504
hypothyroidism resulting from,

705
inoperable stage III lung cancer,

449
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Radiation therapy/radiotherapy (RT)
(cont.):

palliative, in indolent lymphomas, 502
with androgen deprivation, 460
for prostate cancer, 457–459
with spinal cord compression, 462

in prostate cancer with spinal cord
compression, 462

in small-cell lung cancer, 451
in treatment of ovarian cancer, 474

Radiographic evaluation, of
incontinence, 945

Radiography, non-ionic contrast,
iodine-induced hyperthyroidism
from, 223

Radioimmunoassay, for T4 and T3, 698
Radioiodine

scan using, after thyroidectomy, 712
for treating hyperthyroidism, 702

Radioiodine uptake (RAIU), 699–700
for distinguishing Graves’ disease,

subacute thyroiditis, and
thyrotoxicosis, 701

Radiolabeled compounds
for evaluating gastrointestinal

bleeding, 842
for managing bone metastases in

prostate cancer, 463
monoclonal antibodies, for 

non-Hodgkins lymphoma 
treatment, 502

Radiologic studies, to diagnose Paget’s
disease, 643

Radionuclide evaluation
of thyroid nodules, 710
of thyroid structure and function,

699–700
Raloxifene

prevention of osteoporotic bone loss
by, 49, 636

randomized controlled trial of, for
preventing breast cancer in older
women, 172

Ramsay Hunt syndrome, 1047
Randomized controlled trials

comparing CHOP and CNOP
chemotherapy for non-Hodgkin’s
lymphoma in the elderly, 503

of the effects of testosterone on
sexual interest and activity, 720

of estrogen therapy in women with
low bone mass, 635–636

evaluation postoperative in
endometrial cancer, 471

of orchiectomy with and without
flutamide, for prostate cancer
therapy, 461

place in the hierarchy of evidence, 3
Rapid eye movement (REM) sleep,

1031

amount and latency of in the aging,
1032

Rash, in herpes zoster, 1045
treatment for, 1048

Rationing, of health care
defacto, 1213–1215
explicit, 1215–1218

Reactivation, of varicella-zoster virus,
1045

Reasoning, as a standard of decision-
making capacity, 1235

Receptor-effector antagonism, using to
treat cancer, 371

Recipients, of home care, 122–123
Recombinant human platelet-derived

growth factor (rhPDGF-BB),
effect on pressure ulcers, studies,
972

Recommendations, in comprehensive
geriatric assessment, 196

Recreation therapists, as part of a
rehabilitation team, 262

Rectal examination, incontinence, 158
Rectovaginal examination, in the older

woman, 742
Recurrence

of breast cancer, with and without
adjuvant radiation therapy, 400

of ductal carcinoma in situ, and
choice of treatment, 399

of endometrial cancer
factors affecting risk of, 471
treating, 471

of ovarian cancer, 475
of pressure ulcers after successful

surgery, 973–974
of venous stasis ulcers after successful

surgery, 974
Red blood cells

characteristics of, in iron deficiency, 823
labeled, for evaluating gastrointestinal

bleeding, 842
5a-Reductase inhibitors, for lower

urinary tract symptoms, 762
Reed-Sternberg cells, in Hodgkin’s

disease, 503
Referral, for home care, 126–127
Refractory anemias, as myelodysplastic

syndromes, 490
Regimens

estrogen replacement therapy, 635
MOPP, for Hodgkin’s disease, 504
for non-Hodgkin’s lymphoma therapy,

specifically for the elderly, 503
for Paget’s disease of bone, 643
standard adjuvant chemotherapy for

breast cancer, 404
suggested for infective endocarditis

treatment, 810
Regional anesthesia, 234

Regionally advanced prostate cancer,
459–460

Regulation
of nursing homes, 107–108
of thyroid-stimulating hormone and

thyroid hormone secretion, 696
Rehabilitation, 259–277

audiologic, 898–899
defined, 259
effect on joint pain and disability, 585
in hearing loss, 897–899
in hip fracture, 270–271, 675
in stroke, 266–269

in vision damage, 889
vestibular, 1004–1005

Reimbursement, slowing, to effect
rationing, 1214–1215

Relapse rate, in tamoxifen therapy for
breast cancer, 401

Relative risk reduction (RRR), as a
measure of benefits from a
treatment, 4

Relaxation, for managing anxiety
disorders, 1176

Reliability, of assessment instruments,
185–186

Religion
church attendance as a measure of

social integration, 57
and depression, 1165

Remifentanil, doses for elderly patients,
233

Reminders, for medications, 86
Remodeling, of bone, 621
REM sleep behavior disorder (RBD),

1035
Renal blood flow (RBF), 769
Renal dialysis, hearing loss

accompanying, 895
Renal disease

association with systemic lupus
erythematosus, 611

in the elderly, 775–777
Renal disorders, following surgery,

220–222
Renal excretion

of drugs, 66–67
impairment of, by nonsteroidal 

anti-inflammatory drugs, 70
Renal failure

with angiotensin-converting enzyme
inhibitors, 553–554

in older diabetic individuals, 682
postangiogram, 860

Renal function
age-related changes in, 769–770
assessment of, in urinary tract

infection, 806
evaluation of, in anemia, 822–823
and hypertension, 547
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Renal insufficiency, in multiple
myeloma, 498

Renal mass, changes with aging, 769
Renal responses, to acute isotonic

sodium load, 771
Renin-angiotensin system

changes in, with age, 547
suppression of, age-related changes in,

771
Repaglinide (Prandin), for increasing

insulin secretion, 688
Replicative senescence, and telomere

shortening, 365
Research

context of, and informed consent,
1222

exclusion of older people from
studies, 1255

experimental therapies for
osteoarthritis, 590

Reserves, physiologic, use to maintain
homeostasis, 28–32

Resident Assessment Inventory (RAI),
107

Resident Assessment Protocols (RAPs),
107

triggering of, by the Minimum Data
Set, 114–115

Resilience, loss of, with aging, 27–28
Resistant hypertension, evaluating,

554–555
Resorption, of bone, 622

markers of, 631
Resources, for health care, justice and

the allocation of, 1213–1220
Resource Utilization Groups (RUGs),

for calculating payment for
Medicare patients in nursing
homes, 102, 115

Respect
expressing in communication with

patients and families, 289
as the issue in informed consent, 1253

Resperidone, for managing disturbances
in dementia, 1089–1090

Respiratory disturbance index (RDI),
defined, 1032

Respiratory infections, 806–808
Respiratory symptoms

addressing in end-of-life care, 304
as a source of suffering, 312–313

Respiratory system, age-related changes
in, 219–220

Response, patient’s, to bad news,
290–291

Responsiveness, of an assessment
instrument, 186

Restless leg syndrome (RLS),
relationship with periodic limb
movements in sleep, 1034

Restricted mobility, in geriatric
incontinence, 935

Results
clinically meaningful, from studies, 3
in evaluating evidence-based studies, 5

Reticulocyte count, increase in anemia,
822

Retina, 887–888
Retinal hemorrhage, in Waldenstrom’s

macroglobulinemia, 499
Retinoblastoma (Rb) protein, role in

cellular regulation, 368
Retinopathy, hypertensive, 549
Retransplantation bone loss, 624
Retroviruses, oncogenicity of, 366
Revascularization, in critical leg

ischemia, 567
Revenues, for health care providers,

Medicare as a source of, 1205
Review, of drugs a patient is taking, 73
Revised European-American

Classification of Lymphoid
Neoplasms (REAL), 501

Rheumatic disease, and amyloidosis, 612
Rheumatoid arthritis (RA), 600–605

effect of, on the temporomandibular
disorder, 909

osteoarthritis in patients with “burn
out”, 573

Rheumatologic diseases, 573–619
Rights of patients, and responsibility to

prevent harm to others, 1229
Rigidity, in Parkinson’s disease, 1148
Rimantadine

chemoprophylaxis with, in influenza
A exposure, 170

for control and treatment of influenza
type A, 812

Risedronate
bisphosphonate for osteoporosis, 634
bisphosphonate for Paget’s disease, 643
for glucocorticoid-induced

osteoporosis, 638
Risk assessment, in an aging population,

factors affecting, 47
Risk factors

for adverse outcome of surgery in
chronic obstructive pulmonary
disease patients, 857

for atrial fibrillation, 515
for benign prostatic hyperplasia, 755
for breast cancer, 394–395
for calcium pyrophosphate dihydrate

deposition disease, 593
for candidiasis, 905
for cardiac complications of surgery,

214–216
cardiovascular, associated with

hypertension, 548–549
for cervical cancer, 379, 475

for chronic dizziness, 996–997
for colorectal cancer, 171, 384, 419
for declining health in caregivers, 59
for deep venous thrombosis and

pulmonary embolism after
surgery, 249–250

for delirium, 673–674, 1114, 1119
in hospitalized patients, managing,

245
postoperative, 223

for dental caries, 903
for depression in lung cancer patients,

453
for elder mistreatment, 1059–1060
for endometrial cancer, 469
for erectile dysfunction, 722
for esophageal cancer, 428
for falling, 979, 981–982, 984–988

in nursing homes, 989–990
with serious injury resulting, 984

for fear of falling, 980
for gallbladder cancer, 431–432
for gastric cancer, 426–427
for gingivitis, 903–904
for hepatocellular carcinoma, 430
for herpes zoster, 1043–1044
for hip fracture, 669–670
for hospital admission in older adults,

133
for inability to maintain postural

stability, 980–981
for infectious diseases, 802–803
for insomnia, 1036
for intracerebral hemorrhage, 1125
for loss of renal function, 777
for lung cancer, 441–443
for macular degeneration, 888
medical, for anxiety disorders, 1174
for oral cancer, 387–388, 909
for oral ulceration, 910
for osteoarthritis, 574, 579–580
for osteoporosis, 625–626
for ovarian cancer, 472
for pancreatic cancer, 424
patient-specific, in surgery for the

elderly, 213
for periodic limb movements in sleep,

1034
for perioperative stroke, 217
for perioperative supraventricular

arrhythmia development, 218
for peripheral arterial disease,

561–562
for comorbid conditions, 567

for presbyopia, 887
for prostate cancer, 383, 455
for pulmonary complications in

surgery, 220
for skin cancer, 388
for sleep apnea in the demented, 1039
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Risk factors (cont.):
for sleep disordered breathing, 1033
for stroke, 1131–1132
for subarachnoid hemorrhage, 1123
for suicide in the elderly, 1174
for treatment related morbidity and

mortality in gastrointestinal
malignancies, 417

for venous thromboembolism
following surgery, 220

for vulvar cancer, 479
Risks

of hospitalization, 133–137
in tamoxifen therapy, 397, 403

Risk stratification
perioperative, 213–214
in syncope, 961

Risperdal, for agitation and psychosis
with dementia, 1192–1193

Rituximab, monoclonal antibody
therapy, for non-Hodgkin’s
lymphoma, 502

Rivastigmine (Exelon), dose of, for
dementia, 1086

Rivostigmine, for managing early and
moderate Alzheimer’s disease,
344

Roentgenographs, of osteoarthritic
joints, 651

Rofecoxib
inhibition of cyclooxygenase-2 by,

and osteoarthritis treatment, 587
side effects in use of, 70

Roman Empire, life expectancy at birth
in, 41

Romberg test
in GALOP syndrome, 1143
of postural disturbance, 1140

Rosacea, 872
Rosiglitazone (Avandia), for increasing

insulin action, 689
Rotational chair test, to provoke

nystagmus, 1004
Rotator cuff, 663
Rotterdam Study

on prediction of cardiac mortality in
the elderly, 511

on risk of hip fracture, 625
Royal Marsden Hospital (London), on

chemotherapy for colorectal
cancer, by age, 423–424

S
Saccular aneurysms, association with

subarachnoid hemorrhage,
1123–1124

Safety
assessing on a home visit, 128–129
versus autonomy in patients with

dementia, 1089

versus independence, prevention of
falls, 984–991

of physicians on home care visits, 127
Safety net, for Medicare patients,

1210
St. John’s Wort (Hypericum perforatum)

as a nutritional supplement, 924–925
for treating depression, 1172

Saline gauze, as a dressing for chronic
wounds, 971

Salivary glands
irreversible damage to, in Sjögren’s

syndrome, 907
pathology of, 906–907

Salvage, after relapse with Hodgkin’s
disease, 504–505

Sarcopenia, in frailty, 1067
Satisfaction with life versus happiness,

60
Scales, for pain assessment, 327
Scheduling, of medications to increase

compliance, 84
Schirmer test, for Sjögren’s syndrome,

607
Schizophrenia

clozapine for, risk of agranulocytosis
accompanying, 1192

competency of hospitalized patients
with, study, 1234

late-life, comparison to Alzheimer’s
disease with psychosis, 1189

olanzapine for, and incidence of
parkinsonian side effects, 1193

prevalence of, in older individuals,
1187

quetiepine for, 1193–1194
Screen for Caregiver Burden,

Caregiving Hassles Scale, 191
Screening

audiometry devices, 895–896
of the blood supply, to prevent

hepatitis B and C, 430
for cancer, 375–391
breast, 172

cervical, 173
colorectal, 171–172, 384–386, 420
oral, 387–388, 910
ovarian, 381–383
prostate, 172–173, 456
prostate, in lower urinary tract

symptom evaluation, 760
for coagulation disorders,

prothrombin time for, 830
of comprehensive geriatric assessment

patients, 196, 200
for depression, 175
in the emergency department, for

elder mistreatment, 1058
for endometrial cancer, 470
for glaucoma, 176

for high blood pressure, 173
for hypothyroidism, 707
for impairment, of hearing, 176
for incontinence, 176
for lipid disorders, 173–174
for osteoporosis, 627–630
of thyroid function in geriatric

patients, 699
for tuberculosis, 809
for visual acuity, 176
for visual problems, 985

Screening Initiative Checklist, Nutrition,
175

Screening instruments, 187
criteria for using, 169–170
for evaluating common problems in

older persons, 156
sensitivity and specificity of, table,

177–179
Sebaceous glands, hypertrophy of, with

aging, 869, ++869
Sebaceous hyperplasia, 875
Seborrheic dermatitis, differential

diagnosis and treatment of, 872
Seborrheic keratosis, 875
Secondary disabilities, preventing, in

acute care for stroke patients,
265–266

Secondary prevention
defined, 169
effects of age on lipid lowering, 8

Secretases, cleavage of the amyloid
precursor protein by, 1105–1106

Sedation, 235–236
Sedimentation rate, in diagnosis of giant

cell arteritis and polymyalgia
rheumatica, 598

Seizures, associated with intracerebral
hemorrhage, 1127

Selective cyclooxygenase inhibitors, to
avoid gastrointestinal toxicity of
nonsteroidal anti-inflammatory
drugs, 587

Selective estrogen receptor modulators
(SERMs)

for osteoporosis treatment, 636
for preventing breast cancer,

397–398
Selective serotonin reuptake inhibitors

(SSRIs)
for anxiety disorders, 1177–1178
for depression, 1170–1173
risk of falls in use of, 69, 982
for stroke patients with uncontrolled

crying, 269
Selegiline, effect of

on functional decline in dementia,
1086

on Parkinson’s disease symptoms,
1150
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Selenium, deficiency of, in the elderly,
1011

Self, flexible, in meeting the demands of
death, 355

Self-assessment, of hearing, 896–897
Self-efficacy, and cognitive functioning,

61
Self-Ordering Test, 209
Self-perception, of health, 149
Self-protective nonadherence to a drug

regimen, 154
Senescence

characterization and definition of, 15
defined, 38
replicative, genetic regulation of, 22
slowing of, in advanced old age, 19

Senile chorea, 1156
Senile plaques, in Alzheimer’s disease,

1096
Senile/solar purpura 

(Bateman’s purpura), 870
Sensitivity, as a component of validity,

185–186
Sensorineural hearing loss, 894–895
Sensory deficits, postural instability

caused by, 1140–1141
Sensory function, return of, after stroke,

266
Sensory-impaired patients,

communicating prescription
information to, 85

Sensory information, required for gait,
1139

Sensory organization, defined, 1141
Sensory organization test (SOT), of

balance, 1004
Sensory stroke, 1128
Sensory systems

changes with aging, 996
testing, 1139–1140

Sentinel node technique, evaluation of,
400–401

Sepsis, as a complication of pressure
ulcers, 968

Serenoa repens (saw palmetto), effect on
urinary symptoms in prostatic
hyperplasia, 762

Serologic tests, for diagnosis of herpes
zoster, 1048

Serotonin antagonists, for nausea and
vomiting in end-of-life care,
305–306

Sertraline, for treating agitated or 
sleep-deprived patients with
dementia, 1090

Serum albumin, levels of
and drug binding, 65
and postoperative mortality and

morbidity, 244
and wound healing, 248

Services, available for home care, 124
through adult protective services,

1227–1228
Set Test, 188
Setting

for chronic disease management, 163
elderly residence, and infections,

803–804
for end-of-life care, 303
for evaluating a patient, 153
in-hospital, comprehensive geriatric

assessment in, 200
for rehabilitation, 262
See also Site of care

Sex cord/stromal tumors, 472
Sexual behavior, unwelcome or

indiscreet, in dementia, 1088
Sexual function

alterations in response, with aging,
724

effect of stimulation on sympathetic
tone, and blood flow changes in
erection, 721

effects on
of osteoarthritis, 586
of transurethral resection of the

prostate, 763
Sexual history, in evaluating an older

patient, 155
Sexuality, male, changes in, 719–726
Shoe wear, foot problems caused by,

664
Short Portable Mental Status

Questionnaire, 176, 187, 206
Shoulder-hand syndrome, preventing in

stroke patients, 266
Shoulder pain, 661–664
Shy-Drager syndrome (SDS), 1152

syncope in, 959
Sialolith, 908
Sickness Impact Profile (SIP), to

measure functional and
psychosocial impairment, 893

Sick sinus syndrome
atrial fibrillation treatment and, 9
causes of, with aging, 510
effects of drugs for other conditions

on, 516
syncope in, 960

Side effects
of alpha-blockers, 762
of antithyroid drugs, 702
of bisphosphonates, 634
of dextran for thromboembolic

prophylaxis, 672
of enteral hyperalimentation,

1017–1020
of raloxifene, 636

Signaling pathways, regulation in, and
cancer, 368

Signal transduction cascade, changes
with aging, 789

Sign of Leser-Trelat, as an indication of
malignancy, 875

Sildenafil (Viagra), for erectile
dysfunction management,
724–725

Silence, as part of communication, 290
Similarities subtest, of the Wechsler

Adult Intelligence Scale-III, 209
Sims speculum, 741
Sinus rhythm, restoration of, 218–219
SIR-2, gene affecting life span in yeast,

24
Sister chromatid exchange, rate of, in

lymphocytes of old subjects, 788
Site of care

for chronic wounds, 967
and elder abuse, 1058–1059
for patients with diabetes, 681
for psychosis, 1185–1187
for rehabilitation, 262–264
See also Community-based care;

Outpatient centers
Situational factors

in elder mistreatment, 1059
in falling, 983

in nursing homes, 990
and possible interventions, 986

Situational syncope, 958
Sixty-Plus Reinfarction Trial, on

warfarin therapy after acute
myocardial infarction, 520

Sjögren’s syndrome, 606–608
effect on the mouth, 907
sensory neuronopathy in, 1142

Skeletal fragility, in the elderly, 621–650
Skene glands, infection of, identification

on physical examination, 740
Skilled nursing care

defined, by Medicaid, 125
for patients at home, 124

Skilled nursing facility (SNF)
medical director in, 118
practice in, description, 113

Skilled therapy, defined, Medicare, 125
Skills

in communication, factors enhancing,
287

for handling emotions in patient
communication, 289–290

on end-of-life decisions, 294
Skin

physical examination of, 157
structure and physiology of, in aging,

869
Skin cancer, screening for, 388–389
Skin care, in dying patients, 307
Skin infections, 808–809
Skin necrosis, warfarin-induced, 832
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Skin symptoms, 317–318
Skin tags (acrochordons), 875
Sleep, 1031–1042

disordered breathing in, 862,
1032–1034

disturbance of, in dementia,
managing, 1088

Sleep apnea, 1032–1034
Sleep efficiency, defined, 1031–1032
Sleep hygiene, rules of, 1037
Sleep restriction therapy, for insomnia,

1037–1038
Sleep-wake cycle, alteration in

in dementia patients, 346
following surgery, 245

Slow-wave sleep, gender difference in
the aging, 1032

Small cell cancer, of the lung, treatment
of, 451–452

Small cell carcinoma, of the lung,
443–444

neuropathy associated with, 1142
Small intestine, diseases of, 842–843
Smith antigen, in systemic lupus

erythematosus, 610
Smoking

cessation of
in chronic obstructive pulmonary

disease management, 855
in peripheral arterial disease, 563
before surgery, 863

as a risk factor
in esophageal cancer, 428
in lung cancer, 441
in osteoporosis and bone fracture,

625–626
in pancreatic cancer, 424

and severity of cardiac
decompensation, 529

See also Cigarette smoking
Social activities, in the chronic phase of

stroke rehabilitation, 270
Social dislocation, in the military, 56
Social history, in evaluating a patient,

155
Social institutions, effects of population

aging on, 41
Social integration, and health, 57
Social interaction

for developing the doctor-patient
relationship, 128

for managing verbally disruptive
behaviors in dementia, 1088

Social learning theory of neglect,
1059–1060

Social model, in long-term care, 99
Social relationships

and health, 57–58
questions about, for assessing

geriatric patients, 61, 62

Social Security Act, Title XX, as a
source of funding for home care,
124

Social Security Administration (SSA),
models of life expectancy at
birth, 41

Social services, integrating with medical
services, 110

Social support
assessing, 190–191
and health, 57
lack of, and risk of elder

mistreatment, 1060
and physical functioning, 61
physiologic functions affected by, 56

Social support scale, 1165, 1179–1183
Sociocusis, defined, 894
Socioeconomic status (SES)

and depression, 1165
and health, 54–55
questions about, for assessing

geriatric patients, 61
Sodium balance, disorders of, 770–771
Sodium restriction, in heart failure,

514–515
Soft collar, for treating nerve root

compression or osteoarthritis,
656

Soft tissue
infection of, spread to pyogenic

osteomyelitis, 658
infections of, 808–809
pain due to injuries, 660–664

Solar lentigines (senile lentigos), 876
Somatosensory evoked responses, in

cervical myelopathy, 1145
Sonography, saline infusion, 748
Southwest Oncology Group

on age and response to non-
Hodgkin’s lymphoma treatment,
502

on age and response to non-small cell
lung cancer treatment, 450

Spatial orientation
loss of, and falling, 981
vestibular system contribution to, 996

Specialized rehabilitation unit, 263
Specificity, as an aspect of validity,

185–186
Sphincter incompetence, treatment for,

949
Spider veins, 875–876
Spinal anesthesia, 234–235
Spinal claudication, 1143–1144
Spinal cord compression, in patients

with prostate cancer, 462
Spinal osteoarthritis, 576–577
Spinal stenosis

low back symptoms in, 577
lumbar, 657–658

surgical and nonsurgical treatment of,
590

Spine
degenerative arthritis of, 656–658
degenerative joint disease of, 576–577
inverse relationship between

osteoarthritis and osteoporosis
of, 580

Spinocerebellum, gait disturbances due
to lesions of, 1145–1146

Spiral computed tomography, for
screening for lung cancer, 386

Spirituality, questions about, for
assessing geriatric patients, 62,
191

Spiritual suffering, addressing in the
elderly, 318

Spironolactone
hyperkalemia induced by, 774
for treating heart failure, 514

Splanchnicectomy, chemical, for
palliation in pancreatic cancer,
426

Squamous cell carcinoma
of the eyelids, 884
oral, 387, 909
in situ, 876
skin, 388
on sun-exposed skin, 876
vulvar, 480

Squamous cell hyperplasia, vulvar,
746–747

Stage at diagnosis, in breast cancer,
factors determining, 396–397

Staging
of breast cancer, 399
of cervical cancer, 476
of chronic lymphocytic leukemia,

495
of colorectal cancer, 421
of endometrial cancer, 470–471
of Hodgkin’s disease, 503–504
of lung cancer, 446–447
of multiple myeloma, 498
of non-Hodgkin’s lymphoma, 501
of ovarian cancer, 473
of prostate cancer, 457
of vulvar cancer, 480

Stair training, after hip fracture,
270–271

Standards, for assessing decision-making
capacity, 1235

Stapedectomy, to correct conductive
hearing loss, 897

Staphylococcus aureus infection
in surgery for hip fracture, 671
in vertebral osteomyelitis, 658

STAR trial, comparison of tamoxifen
and raloxifene for preventing
breast cancer, 398
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Starvation, in young animals, and
preservation of immune function
with aging, 793

Stasis dermatitis, 878–879
State psychiatric hospital patients,

severity of psychosis in, 1187
Stellate pseudoscars, 870–871
Stem cells, pluripotent, in bone, 621
Stepping Test, 1003
Stiffness, in osteoarthritis, 575
Stimulants, for depression in the elderly,

1172
Stimulus control therapy, for insomnia,

1037
Stomach, disorders of, 838–839
Strategies, nondrug, for pain

management, 339
Strength For Caring, for cancer patients,

303
Strength loss, and frailty, 1070
Strength training, to treat frailty, 1072
Stress

association with recurrent aphthous
ulcerations, 910

from caregiving, 59, 155, 303
for Alzheimer’s patients, 344, 346
resulting in elder mistreatment,

1060
from changed personal circumstances,

impact on caregiving, 1060
effect of

on glucose tolerance, 683
on immunity with aging, 790–791
on primary aging changes, 27
on protein-energy nutrition,

243–244
due to social location, 54

from illnesses in hospitalized diabetic
patients, 690

on joints, and risk of osteoarthritis,
579–580

metabolic response to, 1014
physical, and cancer, 366
reduction of tissue perfusion in

response to, 247–248
relocation stress syndrome, 319
of surgery

effect on insulin metabolism, 222
oxygen delivery as a measure of

ability to meet the demands of,
243

syncope in, 959
testing of, in incontinent women, 942

Stress incontinence, 937–938
differentiating from detrusor

overactivity in women, 943
therapy for, 948–949

Stroke, 1123–1137
atrial fibrillation as a contributor to,

515

comparison of nursing homes for
returning patients to the
community, 264

in diabetic individuals, 682
disability from, 260

gait disturbance, 1145–1146
embolic, as a complication of atrial

fibrillation in thyrotoxicosis, 703
as a major source of heterogeneity in

the older population, 45
nonhemorrhagic, periodontal disease

as a risk factor for, 904
oral problems associated with,

912–913
perioperative, risk factors for, 217
rehabilitation in, 264–270
visual loss in, 888–889

Strong and Steady Program (University
of Washington Medical Center),
1028

Stroop Test, 209
Structure, of a patient history, 154
Study of Osteoporotic Fractures, 49
Stump, care of, after amputation, 273
Subarachnoid hemorrhage (SAH),

1123–1125
Subchondral sclerosis, in osteoarthritis,

584
Subclinical hypothyroidism, 705–706
Subcortical arteriosclerotic

encephalopathy (SAE), gait
impairment in, 1147

Subcutaneous fat, atrophy of, with
aging, 869

Subcutaneous loop monitors, for long-
term use, in syncope, 962–963

Subjective Global Assessment (SGA),
of nutritional status, 136–137, 190

before surgery, 243
Substance abuse

and depression, 1167
history of, as a risk factor in elder

mistreatment, 1060
and psychosis, 1186

Substantia nigra pars compacta (SNpc),
resting tremor from damage to,
1155–1156

Substrates, for red blood cell
production, deficiencies in,
825–826

Subtrochanteric fractures, 670
Success, in aging, 60–61

questions about, for assessing
geriatric patients, 62

versus usual aging, 21–22
Successful Aging (Rowe and Kahn), 60
Sucralfate

healing of peptic ulcers with, 840
management of gastrointestinal

bleeding with, 842

Sudden cardiac death, following
stressful war experiences, 56

Sudden death, during exercise, 1026
Suffering

acquiescence to, in a peaceful death,
355

in the elderly, 311–321
Suicide, in the elderly, 1173–1174
Sulfasalazine, for rheumatoid arthritis,

604
Sulfonylureas

for increasing insulin secretion, 688
for patients in nursing homes, 690

Sundowning behaviors, in demented
patients, 1039, 1088

Sun exposure, skin changes due to,
870–871

Superior frontal cortex (SFC), normal
aging and Alzheimer’s disease in,
1097

Superoxide dismutase, effect on aging,
17

Supplemental Medicare coverage,
1202–1203

Support, assurance of, in communication
with patients, 289–290

Supportive care
in acute myelocytic leukemia, 489
in chronic lymphocytic leukemia,

495
in lung cancer, 452–453
in multiple myeloma, 499
in prostate cancer, 462–463

Suppressor T cells, modulation of
immune responses by, 785

Surgery
approaches to the geriatric patient,

239–257
for benign prostatic hyperplasia,

763–764
for cervical cancer, strategies, 477–478
for colon cancer, 421
to correct anatomic abnormalities

causing obstructive sleep apnea,
1033

for correcting outlet obstruction
causing incontinence, 949

for correcting pelvic organ prolapse,
753

for dizziness, 1005
for esophageal cancer, 429
for essential tremor management,

1155
estimating the risk for bleeding at,

831–832
evacuation of hematoma in

intracerebral hemorrhage, 1127
for gastric cancer, resectable, 427–428
for gastrointestinal bleeding, 842
for hip fracture repair, 669–670
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Surgery (cont.):
for infective endocarditis, 810–811
for lichen sclerosus, 746
for lung cancer, stage III, 449
for management of chronic ulcers,

973–974
minimizing the impact of, 249–254
noncardiac, in cardiovascular disease

patients, 529–530
for non-small cell lung cancer,

448–449
for osteoarthritis, 654–656
for pancreatic cancer, resectable,

425–426
in Parkinson’s disease, 1150
perioperative management for

chronic obstructive pulmonary
disease patients, 857

for rectal cancer, 421–422
for rotator cuff management, 663
timing of, in hip fracture, 670
types of, undertaken with nerve

blocks, 235–236
Surgical implants, to manage penile

erections, 725
Surrogate decision makers, 1223–1224

choosing, 293–294
for health care, 1244–1245
for patients, decisions for Alzheimer’s

patients, 344
Surrogate endpoints, clinical outcomes

as, 3–4
Surveillance

intraoperative and postoperative, in
noncardiac surgery in
cardiovascular disease, 530

to prevent colorectal cancer,
419–420

Surveillance, Epidemiology and End
Results (SEER) Program

on age and incidence of breast cancer,
393

on age-specific incidence of
gastrointestinal malignancies, 418

on benefits of mammography in older
women, 378

on chemotherapy for advanced
colorectal cancer in older
patients, 423

on percentage of patients receiving
surgical treatment for cancer,
239, 249

stage-specific relative survival in
breast cancer, and age, 397

Survey of Activities and Fear of Falling
in the Elderly, 190

Survival rates
in breast cancer, age-related changes

in, 397
in Hodgkin’s disease, 505

Susceptibility genes, for Alzheimer’s
disease, 1106

Swallowing
disorders of, 835–838
dysfunctional

postoperative, 251
after a stroke, 912–913

Sweat glands, changes with aging, 869
Swedish Trial in Old Patients with

Hypertension-1, outcomes of
drug therapy in, 524

Sympathetic nervous system (SNS),
age-associated changes in, and
hypertension, 546

Symptoms
of acute leukemias, 487–488
affective, in dementia, 1088
of anxiety disorders, 1174
of aortic stenosis, 525
of bowel obstruction, 315–316
of cardiomyopathy, 528
of cognitive change, initial, 208
of colorectal cancer, 421
of dermatomyositis and polymyositis,

611–612
of disease requiring surgery, patterns

in the elderly, 249
in the elderly, 312–319
of endometrial cancer, 469
of gastroesophageal reflux disease,

838
of glaucoma, 886
of major depressive disorder, 1166
managing, in end-of-life care, 303–304
of multiple myeloma, 497
of osteoarthritis, 574–578
of ovarian cancer, 472
of pancreatic cancer, 425
of peripheral arterial disease, 562
of polycythemia vera, 492
of presbycusis, 893–894
of progressive supranuclear palsy,

1150
of temporomandibular disorder, 909
underreporting of, in older persons,

149
Symptom treatment

in psychosis, 1194–1195
in Sjögren’s syndrome, 607–608

Synapses, loss of, in Alzheimer’s disease,
1097

Syncope
of cardiovascular origin, mortality

rate in, 515
defined, 957
in the elderly, 957–966

Syndrome of inappropriate antidiuretic
hormone, 773

Syndromes, neurally mediated, in
syncope, 958–959

Syndrome X, correction of conditions
associated with glucose tolerance
reduction, 683

Synovitis, crystal-induced, 591–592
Synthetic Sentence Identification with

Contralateral Competing
Message, 896–897

a-Synuclein, mutations in, peak
incidence in Parkinson’s disease
related to, 20

System dysregulation, in frailty, 1067
Systemic disease

differentiating from Parkinson’s
disease, 1149

dizziness associated with, 998
effects of, on hearing, 894
oral manifestations of, 912–914

Systemic lupus erythematosus, 608–611
Systemic sepsis, effect on wound

healing, 247
Systemic therapy, adjuvant, in treating

early-stage breast cancer,
401–405

Systems, physiological, changes with
aging, 29–31

Systems approaches to geriatric care,
195–203

Systems-based approach, to reducing
medication errors, 72–73

Systolic blood pressure
changes in, with exercise, 1024
emphasis on, in individual

management of hypertension,
550

Systolic hypertension, syncope in,
957

Systolic Hypertension in Europe 
(Syst-Eur) trial, 552

Systolic Hypertension in the Elderly
Program (SHEP), 48, 1255

data on chorthalidone and beta
blockade effects, 523–524

on pulse pressure as a predictor of
hypertension, 545

of trials
for evaluation of cardiovascular

disease, 550
for evaluation of stroke, 4
therapeutic issues addressed in, 76

T
Tachyarrhythmia, in hypothyroidism,

705
Tai Chi, effects of, in preventing falls

and injuries in older adults, 1072
Tamoxifen

adjuvant therapy with, randomized
trials by age group, 402–403

combination with chemotherapy, for
treating breast cancer, 404
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randomized controlled trial of, for
preventing breast cancer in older
women, 172

risk of endometrial cancer in
treatment with, 469

for treating local breast cancer, 401
for treating metastatic breast cancer,

406
for treating osteoporosis, 636

Tamulosin, retrograde or delayed
ejaculation with use of, 762

Tardive dyskinesia
from antipsychotic medications,

1192
due to neuroleptic treatment, 1156
oral problems related to, 915

Tarsal tunnel syndrome, 664–665
Tau proteins, gene controlling

expression of, 1099–1102
Taxanes

for androgen-independent prostate
cancer therapy, 462

for treating advanced gastric cancer,
428

Taxonomy, of pain, 323
Teams, rehabilitation, 261–262
Tears, protective effects of, 884–885
Technology, seductive, and the value of

life, 353–354
Telangiectasia, of the bowel wall, and

gastrointestinal bleeding, 844
Telephone coil (T coil), for hearing aids,

897
Teletherapy (external beam radiation

therapy), for cervical cancer,
476

Telomerase, and limits to cell division,
22–23

Telomeres
defined, 22
shortening of, and cancer, 365

Temperature
effect on wound healing, 247
measuring during major operations,

236–237
Temporal arteritis, gait disorders

associated with, 1143
Temporomandibular joint (TMJ),

disease processes of, 908–909
Tendinitis/bursitis syndromes, treatment

of, 661
Terminal care, for respiratory failure,

864–865
Tertiary prevention, defined, 169
Testing, in lower urinary tract symptom

assessment, 759–760
Testosterone, levels of

and erectile dysfunction, 723
as a predictor of sexual motivation

and behavior, 720

and risk of diabetes, 683
Tetanus toxoid immunization

for older adults, 813
responses of older adults to, studies,

786–787
Thalamic astasia, 1146
Thalamotomy, for essential tremor, 1155
Thalidomide

research on multiple myeloma
treatment with, 499

research on myelodysplastic
syndrome treatment with, 491

Thallium scintigraphy, in exercise, for
assessing cardiovascular disease
in the elderly, 512

Theophylline, bronchodilation by, 856
Theories, of aging, 16–17
Therapeutic model, in long-term care,

99
Therapeutic un-trial, of a patient’s

drugs, 73
Therapy

after falls, 988–989
for gastroesophageal reflux disease,

838
new, guide for using in an older adult,

10
for urinary incontinence, 945–951
See also Treatment

Thermometry, infrared tympanic
membrane, for measuring body
temperature, 804

Thiazide diuretics
hyponatremia as a response to,

773
prescription of, prescribing cascade to

gout treatment, 69
study of withdrawing patients from,

73–74
Thiazolidinediones, for increasing

insulin action, 689
Thin-layer Pap smear technique,

742
Thioridazine, for agitation, evaluation

of, 1190
Third-party payers, rehabilitation

services provided by, 262–263
Thoracotomy, 252–253

for lung cancer, outcomes, 448
Thrombocytopenia, classification of,

829–830
Thromboembolic disease

as a complication of surgery, 220
for hip fracture, 671

risk of
in tamoxifen therapy, 397
in tamoxifen therapy with

chemotherapy, 404
Thromboembolic prophylaxis, in hip

fracture, 671–673

Thrombolytic therapy/thrombolysis
for acute myocardial infarction

effect of age on response to, 10
randomized studies, 518

intravenous, 1130
in myocardial infarction, and stroke

risk in older patients, 74
Thrombophlebitis, following propofol

injection, 232
Thrombosis

deep vein, prophylaxis to prevent, in
arthroplasty, 656

factors increasing the risk of, in the
elderly, 858

in hypercoagulable states, 829
Thrombotic thrombocytopenic purpura

(TTP), reduced platelet count in,
830

Thrush, 905
Thymopentin, effect on resistance to

infection in aged mice, 792
Thymus, reduction in mass of, with

aging, 792
Thyroid

anatomy and physiology of,
695–698

cancer of, 712–713
association with radioiodine

therapy, 703
disorders of, 695–717

perioperative complications due to,
222–223

thyroiditis, treatment of, 701
function, testing of, 698–700

Thyroid-binding globulin (TBG),
conditions associated with
abnormal concentrations of, 698

Thyroidectomy, for papillary carcinoma,
712

Thyroid hormone
action of, 697–698
replacement of, and resolution of

anemia associated with
hypothyroidism, 826

Thyroid neoplasia, 708–711
Thyroid nodules, 709–711
Thyroid-stimulating hormone (TSH)

low levels of, in subclinical
hyperthyroidism, 703–704

measuring, 699
synthesis and metabolic effects of,

696
Thyroid storm, treatment for, 703
Thyrotoxicosis, 700–704

iodine-induced, in nontoxic
multinodular goiter, 712

Thyroxine
for suppression therapy, with

suspicious thyroid nodules,
710–711
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Thyroxine (cont.):
for treatment

of myxedema coma, 708
of primary hypothyroidism, 706–707

Tibet Eye study, on cataracts, 887
Ticlopidine, to reduce risk of myocardial

infarction and stroke, in
peripheral arterial disease, 565

Tilt testing, to diagnose syncope, 963
Tiludronate, for Paget’s disease, 643
Time, as a predictor of health, 55
Time and Change Test, for assessing

cognitive function, 188
Timed Get Up and Go Test, 190
Timing, of drug administration, 331–332
Tinel sign

in carpal tunnel syndrome, 664
in tarsal tunnel syndrome, 665

Tinnitus management, 899–900
Tissue plasminogen activator (TPA)

for acute ischemic stroke, 1129
in pulmonary embolism, 860

Tissue Plasminogen Activator Stroke
Study, NINDS, evaluation of
thrombolysis with intravenous
tissue plasminogen activator in,
1130

T lymphocytes
activation of, model, 788
changing function of, with aging,

785–786
interactions with macrophages,

changes with aging, 787
interleukin roles in activation and

proliferation of, 789–790
maldistribution in the aging, 827
stimulation of production by

interleukin 2, 827
TNM classification (tumor-node-

metastasis classification)
for lung cancer, 446–447
for prostate cancer, 457

Tolerance, to opioid analgesics, 335
Tolterodine, for managing incontinence,

947–948
Tonometry, to evaluate glaucoma, 886
Tooth, structure of, 901–902
Topical therapies, for herpes zoster,

1051
Topoisomerase I, inhibition by

irinotecan, and use for
chemotherapy, 424

Total androgen blockade (TAB), for
prostate cancer, 460

Total hip arthroplasty (THA), basis of
decisions for performing, 589

Toxic disorders, association with
postural tremor, 1156

Toxicity
of allopurinol, 592–593

of chemotherapy, 404, 504
of colchicine, 592
from drugs

effects of chemotherapy on elderly
patients, 404–405, 407

reassessing the therapeutic benefits,
73, 154

environmental, parkinsonism
symptomatic of, 1149

esophageal, in radiotherapy for small
cell lung cancer, 451

gastrointestinal, 587
from regional anesthesia, 234

Toxic megacolon, in inflammatory bowel
disease, 847–848

Toxic multinodular goiter 
(Plummer’s disease), 700

T4 toxicosis, differentiation from
euthyroid hyperthyroxinemia,
701

Training, of team members for
comprehensive geriatric
assessment, 196–197

Tramadol (Ultram), for osteoarthritis,
586

Transaminasemia, in quetiepine use,
1194

Transarterial chemoembolization
(TACE), for managing
hepatocellular carcinoma, 431

Trans-Atlantic Inter-Society Consensus
(TASC), on appropriate
angioplasty, 566

Transbronchial biopsy, for diagnosing
interstitial lung disease, 862

Transcription factors, and cancer, 369
Transcutaneous electrical nerve

stimulation (TENS)
in herpes zoster, 1052
for osteoarthritic, 586

Transesophageal echocardiography
for identifying the source of cerebral

emboli, 1128
swallowing dysfunction following use

of, 251
Transferrin, serum, for evaluating iron

stores, 823
Transfusion, to correct anemia, 825
Transition

communication about, disease
progression decision, 294

decisions about, 1243–1244
transfer among home, hospital and

nursing home, 319
Transitional care, for the frail elderly,

1074
Transmission, of herpes zoster, 1044
Transthoracic fine-needle aspiration

(TTNA), for diagnosing lung
cancer, 445–446

Transtibial amputation, prognosis in,
271–273

Transurethral microwave thermotherapy
(TUMT), for benign prostatic
hyperplasia, 764

Transurethral needle ablation (TUNA),
764

Transurethral resection of the prostate
(TURP), 756

for benign prostatic hyperplasia, 763
reduction of the need for, with

finasteride, 762
Trastuzumab (Herceptin), for treating

Her-s/neu-overexpressing
metastatic breast cancer, 404

Trauma
as an initiating factor in osteoarthritis,

575
mechanical, causing diabetic foot

ulcers, 973
Trazodone, for treating agitated or

sleep-deprived patients with
dementia, 1090, 1171

Treatment
of acute leukemias, 488–489
of benign prostatic hyperplasia,

bladder outlet obstruction,
prostate enlargement, 760–764

of breast cancer, 398
of bronchitis and pneumonia, 807–808
of cellulitis, drugs for, 809
of chronic myelogenous leukemia,

491–492
of chronic wounds, 969–974
of colorectal cancer, 421–422
of dementia, 1084–1091
of dizziness, 1004–1006
effect on study outcome applicability, 9
of erectile dysfunction, 724–725
of esophageal cancer, 429–430
of essential thrombocythemia, 493
of frailty, 1072
of gallbladder cancer, 432
of gastric cancer, 427–428
of giant cell arteritis, 599–600
of hairy cell leukemia, 496
of hepatocellular carcinoma, 431
of herpes zoster, 1048–1052
of Hodgkin’s disease, 504
of hypertension, 549–556
of hyperthyroidism, 702–703
of infective endocarditis, 810–811
of insomnia, 1037–1038
of large artery occlusive disease,

1129–1131
life-sustaining, transition to palliation

from, 1243–1244
of lung cancer, 447–452
of meningitis, 811–812
of multiple myeloma, 498–499
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of myelodysplastic syndromes,
490–491

of oral candidiasis, 905–906
of osteoarthritis, 584–591, 653
of osteoporosis, 631–638
of Paget’s disease, 643–644
of pancreatic cancer, 425–426
of Parkinson’s disease, 1149–1150
of peptic ulcer disease, 840–841
of periodic limb movements in sleep,

1034–1035
of polymyalgia rheumatica, 599–600
of primary hyperparathyroidism,

641–642
of primary hypothyroidism, 706–707
of progressive supranuclear palsy,

1151
of psychosis in late life, 1190
refusing, as a clue to impaired

decision-making, 1233
of REM sleep behavior disorder, 1035
of rheumatoid arthritis, 603–605
of sleep disordered breathing,

1033–1034
stages of termination of, 357
of subarachnoid hemorrhage,

1124–1125
for systemic lupus erythematosus, 611
of tendinitis/bursitis syndromes, 661
of tuberculosis, chemotherapy for,

809–810
of urinary tract infection, in the

ambulatory elderly, 806
of Waldenstrom’s macroglobulinemia,

500
withholding or withdrawing, 1245
See also Therapy

Tremor, 1155–1156
in Parkinson’s disease, 1147–1148

Trends, in life expectancy, implications
of extrapolating, 42–43

Tretinoin (all-trans-retinoic acid)
for improving wrinkling,

879–880
for lichen sclerosus treatment,

746
Trial Making Test, 209
Trial of Nonpharmacologic Intervention

in the Elderly (TONE), 524
evaluation of sodium restriction 

and weight loss in hypertension,
551

Trial of ORG 10172 in Acute Stroke
Treatment, on heparinoid 
therapy for acute ischemic
stroke, 1130

Triamcinolone, for lichen sclerosus
treatment, 746

Trichloroacetic acid, to reduce wrinkles
and even out skin tone, 880

Tricuspid aortic valve, calcification of,
524

Tricyclic antidepressants, 1170–1173
dizziness caused by, 999
drug-induced injury from, 69

falling, 982
for herpes zoster treatment, 1051
neuropathic pain treated with, 336
for REM sleep behavior disorder,

1035
Trigger-point injections, for myofascial

pain syndrome management, 338
Triglycerides, and risk of stroke, 1132
Trihexyphenidyl, for focal dystonias,

1157
Trimethoprim-sulfamethoxazole, for

treating urinary tract infection,
806

Trisomy 21 (Down syndrome), risk of
Alzheimer’s disease associated
with, 1106

Trust, and the research community,
1258–1259

Tube feeding
balancing benefits with limitations,

137
at the end of life, 302
nutritional balance with use of,

1017
risks and benefits of, 1091
See also Enteral tube feeding

Tuberculin skin test, 809
Tuberculosis, 809–810
Tumescent anesthesia, 234
Tumor necrosis factor a-converting

enzyme (TACE) gene, role in
cleavage of amyloid precursor
protein, 1106

Tumor necrosis factor (TNF) inhibitors
response to, in the aging, 789–790
for rheumatoid arthritis, 604

Tumors
in the aging skin, 875–878
biologic behavior of, in the elderly,

249, 370
promotion of, compounds involved in,

369
salivary gland, 908

Two County Trial (Sweden), data on
relative risk reduction due to
mammograms, 378

Tylenol, with codeine, for pain in
osteoarthritis, 588

Tympanic membrane, examination of,
895

Type X collagen, in developing growth
plate cartilage, 583

Tyrosine kinase, inhibitor for, in chronic
myelogenous leukemia
treatment, 492

U
Ulceration

of aging skin, 878–879
oral, 910–911

Ulcerative colitis, 847–848
Ulcers, malignant, management of, 317

See also Pressure ulcers
Ultrasonography

B-mode, for assessing deep venous
thrombosis, 860

endoscopic, for evaluating esophageal
cancer, 429

Ultrasound
for assessing ureteral obstruction, 759
transvaginal

for diagnosing endometrial cancer,
470

in postmenopausal bleeding, value
of, 748

Undernutrition, in older patients, 155
hospitalized, 136–137

Understanding
expressing to enhance

communication, 289
knowledge about the patient’s ideas,

290–291
as a standard of decision-making

capacity, 1235
Undertreatment, risks of, after judging a

patient to be incompetent, 1237
Underweight patients, 1013–1014
Unified Parkinson’s Disease Rating

Scale, 273
Unipedal stance time, for evaluating

peripheral neuropathy, 159
United Kingdom Prospective Diabetes

Study Group (UKPDS 33),
685–686

United States, dying in, 299–300
Universal long-term care insurance,

possibilities in, 109
Urethra, changes in aging women, 738
Urethral hypermobility, incontinence

due to, 937
Urethral instability, 938
Urethral profilometry, 944
Urethral support, defective, in stress

incontinence, 937
Urethral syndrome, due to atrophy,

744
Urgencies, hypertensive, to prevent

target organ damage, 555
Uricosuric drugs, for gout, 592–593
Urinary frequency, reasons for, 939–940
Urinary incontinence, 931–955
Urinary symptoms, managing in 

end-of-life care, 307
Urinary tract

irritation of, and detrusor overactivity,
936
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Urinary tract (cont.):
management of

in patients undergoing surgery for
hip fracture, 673

recurrent infections in older
women, 744–745

Urinary tract infection (UTI), 805–806,
933

Urodynamic testing, 944–945
to confirm bladder outlet obstruction,

759–760
Uroflowmetry, for evaluating

obstruction in men, 944–945
Urogenital atrophy, in older women,

743–744
Urogenital changes, in aging women,

737–738
Urogynecologic problems of the older

woman, 743–753
User’s Guide: How to Decide on the

Applicability of Clinical Trial
Results to Your Patient, 4

Uterine/endometrial assessment
techniques, 748

Uterus, changes in aging women, 738,
742

Utilitarian arguments, for age-based
rationing of health care,
1216–1217

Uvulopalatopharyngoplasty (UPPP), to
correct obstruction in the nasal
airway, 1033

V
Vaccination, against chickenpox, 1052
Vagina, atrophy of, in aging women, 738
Vaginal examination, 740–741
Vaginal prolapse, assessing in physical

examination of the older woman,
741

Valacyclovir, for treating herpes zoster
pain, 1049–1050

Validity
of an assessment instrument, 185–186
in evaluating evidence-based studies,

5
Valproate, for managing disturbances in

dementia, 1090
Valproic acid, for manic episodes and

aggression in elderly patients,
1173

Values, patient’s, addressing early in
hospitalization, 138–139

Valvular heart disease, 218, 524–528
Vancomycin

dizziness associated with, 999
for meningitis treatment, 811–812

Vancomycin-resistant enterococci
(VRE), risk factors for illness
from, 803–804

Varicella virus. See Herpes zoster
Vascular component, in producing an

erection, 721
Vascular dementia, 343

psychosis associated with, 1189
Vascular depression, 1165
Vascular disease

erectile dysfunction due to, 722
gait impairment caused by, 1146–1147

Vascular ectasias, 843–844
Vascular endothelium, as a modulator of

vascular tone, 546–547
Vascular segmentation, in

Waldenstrom’s
macroglobulinemia, 499

Vasectomy, autoantibodies stimulated
by, 792

Vasoactive peptide (VP), role in
producing erections, 721

Vasodilator drugs, for ventricular
systolic dysfunction management,
514

Vasopressin
to control bleeding in lower

gastrointestinal bleeding, 842
postoperative levels of, 221–222

Vasovagal syncope, 958
Venlafaxine

for treating agitated or sleep-deprived
patients, 1090

for treating depression, 1170
Venography, contrast, to assess deep

venous thrombosis, 860
Veno-occlusive dysfunction, erectile

dysfunction related to, 722
Venous lakes, 875
Venous stasis ulcers, 967

compression therapy to improve
healing of, 973–974

Venous thromboembolic disease (VTE),
858–861

Venous ulceration, 878–879
Ventilation, end-tidal carbon dioxide

measurement for evaluating,
236

Ventricular blood, in intracerebral
hemorrhage, 1127

Ventricular compliance, results of
reduction in, 513–514

Ventricular diastolic dysfunction, in
elderly patients with heart
failure, 513

Ventricular dysrhythmias, perioperative,
im patients with coronary artery
disease, 218–219

Ventricular ejection fraction, effects of
ACE inhibitor therapy for, 514

Ventricular premature contractions
(VPB), suppression of, studies of
patient-oriented outcomes, 4

Ventricular systolic dysfunction, in
elderly patients with heart
failure, 513

Ventricular tachycardia, syncope in, 960,
963

Ventriculography, radionuclide, 512
Verapamil, variability in utilization in

older adults, 84
Verbal disruption, in dementia, 1088
Verbal fluency, assessing, 209
Vertebral arteries, obstruction of, and

dizziness, 998
Vertebral compression fractures,

659–660
Vertebral osteoarthritis, 656–658
Vertebral osteomyelitis, 658
Vertigo, 995–1008

defined, 995
Vestibular dysfunction

causes of, in the elderly, 1143
chronic dizziness accompanying, 997
effect of, on gait, 1140–1141
suppressants for relief of dizziness,

1004
Vestibular function

decline in, and falling in the elderly,
981

symptoms accompanying hearing loss,
895

tests of, 1003–1004
Vestibular syndrome, due to chronic

inflammatory demyelinating
polyneuropathy, 1143

Vestibulocerebellum, lesions of, gait
disturbances from, 1145–1146

Vestibulo-ocular reflex (VOR), 996
testing, 1002–1003

Vestibulopathy, recurrent, vertigo in,
997

Veterans Administration Cooperative
Study, randomized study of
hydralazine and nitrates in heart
failure, 514

Veterans Administration Cooperative
Study on Antihypertensive
Agents, morbidity in patients
over 60 years of age, 523

Veterans Administration Surgical
Quality Improvement program
(NSQIP)

data on deep venous thrombosis and
pulmonary embolism, 250

data on postoperative morbidity and
mortality, 241

Veterans Affairs Medical Centers, study
of the effect of hypoalbuminemia
on surgical outcomes, 214

VF-14 vision testing instrument, 188
Video-assisted thoracic surgery (VATS),

253
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Vinblastine
with cisplatin and radiation therapy,

for non-small cell lung
carcinoma, 449

for Kaposi’s sarcoma, 878–879
Vinorelbine, study evaluating response

to in non-small cell lung cancer,
450

Viral hepatitis, 844
Virchow’s triad, in deep venous

thrombosis, 860
Viruses, and development of cancers,

366
Visceral complications, of herpes zoster,

1047
Viscosupplementation

hyaluronic acid for osteoarthritis
management, 654

for osteoarthritis management,
588–589

Vision
impaired

and dizziness, 999
and prescription labels, 85

loss in, effect on gait, 1143
tests of impairment, 188

Visual acuity
dynamic, testing, 1003
physical examination of, 157
screening for, 176

Visual field loss, 888–889
Visuospatial ability, assessing, 209
Vital exhaustion, in military veterans, 56
Vitamins

A
hyperkeratosis and dry eyes from

deficiency of, 879
hyperkeratosis of soft tissue from

deficiency of, 913
B

pellagra associated with deficiency
of, 879

B1 deficiency
in alcoholics, 1012
gait disorders associated with, 1143

B6, gait abnormalities related to
excess megadoses of, 1142

B12

for anemia, 826
changes in the tongue associated

with deficiency of, 913
deficiency of, 1015
effects of deficiency of, 1012
gait abnormalities related to

deficiency of, 1141–1142
macrocytic anemia from deficiency

of, 820
C

acceleration of wound healing with
high does of, 969, 1012

gingivitis associated with
deficiencies of, 913

perifollicular hemorrhage and
impaired wound healing in
deficiency of, 879

D
deficiency of, in the elderly,

1012–1013, 1015
disorders in the elderly, 774
disorders of metabolism of, 623
effect of administration along with

calcium, on fractures, 639
E

myoclonus associated with
deficiency of, 1158

role in delaying functional decline
in dementia, 1086

role in immune response, 793,
1012–1013

K
deficiency resulting from drugs,

1013
tests indicating deficiency of, 831

nutritional requirements for,
1011–1013

as nutritional supplements, 924
over the counter, undocumented

claims about, 74–75
identifying use of, 154

roles of, in wound healing, 248
Vitreous, 887
Vocabulary, evidence-based usages, 6
Voiding cystourethography (VCUG),

759
Voiding dysfunction, assessing, 745
Voiding record

for evaluating incontinence, 941
in treatment, 947

Volume of distribution, of drugs,
66–67

Voluntary organizations, participation
in, and mortality, 57

Volvulus of the stomach, 841
Vomiting, as a source of discomfort in

the elderly, 313–314
von Willebrand’s disease, diagnosing,

831
Vulvar disorders, 745–747

cancer, 479–481
senile atrophy, 874

Vulvar intraepithelial neoplasia (VIN),
and vulvar cancer, 479

Vulvodynia, management of, 747

W
Waiting for care, as a form of rationing,

1213–1214
Waiver of confidentiality, written, 1229
Waldenstrom’s macroglobulinemia,

499–500

Walking
benefits of, 1026–1027

in osteoarthritis, 653
after stroke, percentage success, 266

Walking aids
as a hazard, 983–984
in osteoarthritis, 585–586

Walking impairment questionnaire
(WIQ), for evaluating
claudication, 563

Wallenberg syndrome, gait disorders
associated with, 1143

Warfarin
for atrial fibrillation, and related

reduction in risk of stroke, 1133
for atrial fibrillation associated with

heart failure, 515
after myocardial infarction, 520
pharmacodynamics of, 68
skin necrosis induced by, 832
study comparing generic and 

brand-name, 84
for thromboembolic prophylaxis, in

hip fracture surgery, 672
for venous thromboembolic disease,

860
Warfarin Re-Infarction Study, 520
Wasting syndrome, end-stage frailty as,

1067–1069, 1071
Watchful waiting

in lower urinary tract symptoms, 761
in non-Hodgkin’s lymphoma, 502

Water
disorders of balance of, 771–772
intake of

to manage constipation, 846
required level of, 1010

Waterman Eye Study, 887
Weak link theories of aging, entropic, 17
Web addresses

for clinical query search strategies, 3
for select evidence-based medicine

resources, 11
for symptom assessment instruments,

312
Wechsler Adult Intelligence Scale-III

Block Design of, 209
Similarities subtest of, 209

Wechsler Memory Scale, 209
Weight, changes with age, relationship

with mortality, 47
Weightbearing, after repair of hip

fractures, 270
Weight loss

as evidence of malnutrition, 1013
in frailty, 1067
management of, in the elderly,

1015–1016
as a predictor of survival in lung

cancer, 448



1318 Index

Wernicke’s encephalopathy, gait
disorders associated with,
1143

Western Aphasia Battery, 209
Wet type of macular degeneration, 888
Whickham survey, thyroid nodules

found in, 709
Whisper Test, for screening for hearing

problems, 985
White blood cells, alterations of,

826–829
White matter disease, 1146–1147
Wickham’s stria, in lichen planus,

911
Willful behavior, in dementia, 1089
Wine, as a nutritional supplement,

924
Withdrawal from medications, studies,

83–84
Wolff Chaikoff effect, 696
Wolf-Parkinson-White syndrome, 961
Women’s Health Initiative, 49
World Health Organization

classification system for defining
disability, 259–260

classification system for
myelodysplastic syndromes,
490

Consensus Conference, definition of
osteoporosis, 622

definition of hypertension, 523
definition of osteoporosis, 627–628
estimate of mortality from infectious

diseases, 801
recommendations on pain treatment,

330
Wound healing

changes in
with aging, 246
with stress, 791

cutaneous, studies of macrophage
function in old mice, 787

in diabetic surgical patients, 222
in elderly patients after surgery,

245–248
normal process of, 246

Wounds, management of, 317
Woven bone, formation and

replacement of, 621

X
Xerosis, 871
Xerostomia (dry mouth), 316–317

candidiasis in, 905
differential diagnosis of, 906–907
radiation-induced, 908

X-ray
chest, for diagnosing lung cancer, 447
for confirming osteoarthritis, 578

Y
Yeast, in the oral cavity, 904–906
Yohimbine, for erectile dysfunction, 725
Younger onset rheumatoid arthritis

(YORA), comparison with
elderly-onset rheumatoid
arthritis, 602

Z
Zanamivir, 170

for treating influenza type A and type
B, 813

Zenker’s diverticulum, from
oropharyngeal dysphagia,
836–837

Zinc
role of

in ulcer healing, 1015
in wound healing, 248

supplementation of, 1011
Zonules of Zinn, 886
Zutphen Elderly Study, cholesterol

levels and coronary heart disease,
53



Figure 58.1. Senile purpura on the dorsal hands. Figure 58.2. Eczema craquele’, characterized by fissured and
inflamed skin, located on bilateral lower extremities.

Figure 58.3. Bullous pemphigoid on the upper aspect of the
arm.

Figure 58.4. Herpes zoster of the back, with grouped vesicles
in a dermatomal distribution.

Color Plate I
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Figure 58.5. Onychomycosis of toenails with distal subungual
hyperkeratosis and onycholysis.

Figure 58.6. Squamous cell carcinoma of the scalp with thick
keratotic scale.

Figure 58.7. Basal cell carcinoma, appearing as a nodule with
irregular borders and a scarlike quality.

Figure 58.8. Malignant melanoma with characteristic features.

Color Plate II
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