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Chapter 3

Selected Chronic Conditions,
Technology, and Biomedical Research

Introduction

Improved sanitation, health care, environmental
protection, and greater affluence all contribute
to extending the average length of human life.
Technology is an essential element of each of the
factors that improve health and extend life. Mod-
ern sanitation methods, for example, are based
on scientific evidence of their potential effective-
ness and the technological innovation that makes
the transport and treatment of sewage affordable.
New medical technologies that extend life include
the use of drugs to successfully treat hyperten-
sion, thus reducing mortality from heart disease
and stroke, and sophisticated devices, like com-
puter-assisted X-ray machines, that permit more
rapid and specific diagnosis.

The second half of the 2~h century has seen
a dramatic shift in the types of diseases afflict-
ing people, especially in economically developed
countries. The incidence of many infectious dis-
eases has fallen sharply as sanitation has im-
proved and vaccines have been developed; many
of the remaining infectious diseases can be effec-
tively treated with antibiotics. Death rates from
diseases of the heart and blood vessels have also
begun to change as a result of diet, personal
habits, and improved health care. If trends con-
tilme, several predictions can be made:

● life expectancy will continue to rise,
● diseases whose incidence rises with age will

become more common,
● environmental and dietary factors affecting

health may become more important because
individuals will live through longer periods
of exposure and have longer to develop symp-
toms, and

● new and unexpected medical syndromes may
appear.

Each of these factors may boost the number of
people affected with chronic health conditions.

Dementia, arthritis, deafness, poor vision, and
other currently incurable ailments are likely to
rise in importance as death rates from vascular
disease decline and the prevalence of various
cancers shifts (see app. A). There are four gen-
eral strategies for dealing with chronic health con-
ditions:

●

●

●

●

treatment of acute episodes of illness arising
from underlying chronic illness;
long-term treatment or long-term care;
prevention; or
research to improve diagnosis, treatment,
and prevention.

Policies regarding each of these interventions,
except routine medical care, are discussed else-
where in this assessment. Medical care for acute
episodes of chronic illness and other aspects of
hospital and ambulatory health care are discussed
only briefly in this report because they are cov-
ered in both OTA reports on Medicare and in
reports by other Federal agencies. Certain aspects
of medical care, however, are covered in chap-
ter 8.

Long-term care is discussed in chapter 7 and
prevention in chapter 4. Questions regarding Fed-
eral policy on biomedical research on aging are
addressed in the final section of this chapter.

An important result of the rise of chronic dis-
ease is the likely increase in prevalence of condi-
tions that lack both cures and means of preven-
tion and that become more common with age,
such as osteoarthritis and Alzheimer disease. The
shift from infectious to cardiovascular to other
chronic conditions has followed a path of pro-
gressively greater clinical ignorance: those dis-
orders that are now becoming more common are
those about which we know the least. We know
far more about the cause of tuberculosis than
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about the causes of Alzheimer disease. The most
common causes of death and disability among
Americans over 65 are reviewed in chapters 1,
2, 7, and in appendix A, which covers morbidity
and mortality. The conditions selected for special
review by OTA staff and the advisory panel for
this assessment were chosen on the basis of sev-
eral criteria:

●

●

●

●

●

●

the condition is chronic and persistent;
easily readable and current summaries of the
state of science and medicine regarding the
condition are not readily available;
the elderly population is specifically affected
due to severity or prevalence;
technology is relevant to correction of or
compensation for the condition;
the condition contributes to the demand for
long-term care, in line with the emphasis of
the current assessment; or
Congress has recently demonstrated a special
interest in the condition.

The conditions identified by OTA staff and advi-
sory panel members as most meriting discussion
were dementia, urinary incontinence, hearing im-
pairment, osteoporosis, and osteoarthritis, Visual
impairments, diabetes mellitus, certain cancers,
liver disease, and chronic lung disorders were also
considered, but omitted due to limitations of
space, which also dictated that the reviews be suc-
cinct and focused on policy.

Dementia was selected because Alzheimer dis-
ease and other dementing illnesses will soon
become overwhelming health problems unless
means for prevention or treatment are found.
These diseases are severe, affect an important
aspect of human function—mental ability—and
are the most common determinants of need for
long-term care. There are as yet no reliable or
specific means of accurately diagnosing dement-
ing disorders, although improvements have been
rapid in recent years. Further, these disorders are
probably not single entities, but combinations of
related but biologically distinct diseases that have
not yet been scientifically differentiated. The pol-
icy options relating to Alzheimer disease and de-
mentia thus relate to long-term care for demented
patients (see ch. 7) and to biomedical research.
Although the ultimate solutions to dementing ill-

ness must come from research, they are not likely
to be achieved in the short term, and the prob-
lem of caring for demented patients for the final
few years of life cannot be avoided in the near
future.

Urinary incontinence is a common problem. It
is a symptom of many neurological, endocrine,
vascular, and urological diseases that can now be
treated with technologies ranging from absorb-
ent pads to sophisticated mechanical devices. Be-
cause many of the relevant technologies are just
coming to fruition, incontinence will be far more
effectively treated in the future. Discussion of the
problem of incontinence centers on the substan-
tial delay in bringing technology to bear on the
problem, and on possible drawbacks of present
technologies. Improvements in this area could rev-
olutionize nursing home care, and permit fami-
lies to care for their incontinent dependents for
longer periods before the patients become un-
manageable. Even more important, great im-
provement can be made in individual patients’
lives.

Hearing impairments affect 24 percent of
those 65 to 74 and almost 40 percent of those over
75 in the United States. Many forms of hearing
impairment can be improved by technological in-
tervention—hearing aids and other devices. But
the adaptation of appropriate technology to spe-
cific hearing defects of patients, especially elderly
patients, has had only limited success. The poten-
tial for improvement of functional hearing im-
pairments is substantial if patients can be con-
vinced of the value of correction and if industry
can adapt to better serving patients’ needs. Tech-
nological innovation in this area promises to be
rapid over the next decade. Federal policy issues
include assurance of patient safety in public
places (mandating alarms that can warn those
with hearing impairments of danger), reimburse-
ment policy for Medicare and Medicaid (which
currently offer little support for those with hear-
ing impairments), regulation of the hearing-
devices industry, and sponsorship of training and
research.

Osteoarthritis, which affects 16 million to 20
million older Americans, is the largest single cause
of disability among the elderly. Technological
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issues related to osteoarthritis include a relative
lack of basic scientific knowledge about the bi-
ology of cartilage, a need for preventive strate-
gies, the potential for reducing pain and suffer-
ing for a large proportion of patients, and the
enormous expense of current therapies, particu-
larly joint replacement surgery. Like dementia,
osteoarthritis is in need of discoveries that could
lead to effective prevention and cure.

Osteoporosis is a disease process involving
thinning of bones. Its most devastating conse-
quences are fractures of the vertebrae and long
bones, which are especially common in elderly
women. Fractures of the hip often result in death.
Current evidence suggests that osteoporotic frac-
tures are amenable to prevention by such methods
as increasing calcium intake or postmenopausal
administration of estrogens, but the definitive
preventive protocol has not been established be-

cause the various regimens used in routine prac-
tice have not yet been rigorously compared. Fed-
eral policy centers on the need for support of
research to determine optimum prevention and
treatment methods, basic biomedical research,
and oversight of elevating the dietary standards
for calcium (Recommended Dietary Allowances)
to conform to the requirements of older women.

In conjunction with this assessment, longer sep-
arate reports, with additional scientific and tech-
nical background, are being issued by OTA on the
impacts of neuroscience, technologies for man-
aging urinary incontinence, and the management
of hearing impairments.

This chapter summarizes OTA findings regard-
ing each of the five selected chronic conditions,
and discusses Federal policy with respect to bio-
medical research on aging.

Dementia: social problem, medical enigma,
and Federal burden

Dementia is one of the most important dis-
orders leading to chronic disability among older
Americans. It affects fewer people than osteoar-
thritis, and is not a major direct cause of death
like cancer or cardiovascular disease. In epide-
miological studies, however, life expectancy is re-
duced by half among demented patients, making
it the fourth or fifth highest cause of death among
older people. Yet the effects of dementia are so
devastating to the patient and his or her family,
and its prevalence is increasing so rapidly, that
one medical authority, Lewis Thomas, has called
it the “disease of the century. ”

Causes and prevalence

Dementia is a serious social problem, a difficult
medical enigma, and a major Federal expense. The
loss of intellectual and other “higher” functions
that is referred to as dementia can be caused
by many different diseases and environmental
insults.

The most common type of dementia is Alzhei-
mer disease, which accounts for 50 to 7S percent
of all cases. Up to 20 percent of patients with
dementia have a disease that is treatable, and
proper treatment can improve mental function
in many cases.1 Another 15 to 25 percent have
dementia due to cardiovascular disease, stroke,
or an accumulation of “mini-strokes. ” Another
common cause is inappropriate drug treatment
for other illnesses; many drugs used to treat car-
diovascular diseases, psychiatric diseases, and in-
somnia lead to poor mental function. Mental func-
tion often improves when the offending
medication is withdrawn, and failure to distin-
guish drug-induced dementia from true irrevers-
ible dementia can resuh in unnecessary mental
confusion and inappropriate care. A substantial,
but unquantified, number of older people suffer
from transient confusion that spontaneously

Kommon treatable causes of dementia include drugs, depression,
and some cardiovascular and endocrine ailments.
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resolves or abates with medical treatment of
another condition. Such acute confusional states
pose a different set of medical problems than does
chronic dementia; acute dementia is not explored
further in this discussion. There are many causes
of irreversible dementia, but the functioning of
affected patients is generally similar regardless
of cause; daily care techniques are thus also simi-
lar. Because stroke as a cause of dementia is, in
general, treated as is stroke causing other symp-
toms, a scientific review of this type of dementia
is not included here. In contrast, Alzheimer dis-
ease is the largest single cause of irreversible
dementia, and little is known about its cause or
means of prevention.

Alzheimer disease, first described in 1906 by
German physician Alois Alzheimer, leads to pro-
gressive loss of brain functions over a period of
years. The cause is unknown and there is no ef-
fective standard medical treatment.

Alzheimer disease affects between 1.2 million
and 4 million Americans; its true prevalence can-
not be accurately determined because of varia-
tions in regional and historical methods of diag-
nosis of dementing illnesses. The term “Alzheimer
disease,” for example, was until recently restricted
to those cases beginning before the arbitrary age
of 65. Best estimates suggest that severe demen-
tia affects approximately 2.5 percent of those over
65, and moderate and mild dementia probably af-
flicts another 2.5 to 10 percent. The disease be-
comes more common with age, affecting 20 to 30
percent of those over 80. More than half of all
nursing home residents suffer from dementia.

Effects on patients and their families

The patient is usually aware of intellectual de-
cline in the early stages of the illness. As the dis-
ease progresses, the patient loses touch with the
outside world, first through loss of memory and
intellectual functions, then through loss of per-
sonality and speech, and finally through loss of
the ability to recognize even close relatives and
spouses.

The effect of dementia on family and friends
is devastating. Families care for the vast majority
of patients with dementia. For the most part, only

those in the final stages of severe dementia are
placed in nursing homes or other institutions of
long-term care. Families and friends are estimated
to attend to 80 percent of the long-term care
needs of patients in the United States (see chs.
7 and 9).

Beyond the financial and medical burdens im-
posed by those who develop this disease are the
severe emotional strains faced by families and
friends. The progressive intellectual deterioration
of a close loved one is a tragic experience that
can only be fully understood by those who have
gone through the process; it has been described
by one family member as a “funeral that lasts for
years.” The arduous task of caring for patients
with dementia is tellingly described in a book
called The 36-Hour Day,

Clinical and scientific background

The clinical changes of Alzheimer disease are
associated with physical and biochemical changes
in the brain. Accumulations of abnormal proteins
and other material are found in “plaques” in the
cerebral cortex of the brain, as are accumulations
of abnormal fiber-like proteins within nerve cells.
Specific populations of nerve cells in the nucleus
basalis of Meynert, near the base of the brain,
die for unknown reasons. The death of these
cells is postulated to be related to the clinical
symptoms.

Patients die with this disease, not of it. Patients
with dementia have only half the usual life ex-
pectancy for a given age; not because it kills in
and of itself, but because patients become sus-
ceptible to other diseases as a consequence of be-
ing unable to take care of themselves and because
of immobility caused by the end stages of the dis-
ease. At present, its cause is unknown, and there
are no means of prevention. The absence of ef-
fective medical intervention has diminished the
incentives to physicians to provide accurate and
welldocumented diagnosis; if the cause of illness
does not affect treatment choices, there is less rea-
son to identify it. Greater awareness of the fact
that up to 20 percent of dementia is treatable
could improve physician attention to accurate
diagnosis of dementia. Growing public awareness
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of Alzheimer disease has drawn medical atten-
tion to the disorder, yet one of the most impor-
tant reasons for accurate diagnosis is often over-
looked–families of patients know that something
is wrong, but do not know what. The specific
diagnosis of organic brain disease is unwelcome,
but may reduce the anxiety and guilt felt by pa-
tients’ families by identifying the problem as an
organic brain disease rather than a problem of
family or interpersonal dynamics.

The widespread belief in dementia as a normal
concomitant of aging has historically served to
lessen physician interest in the disease. The prob-
lem of diagnosis has been further hampered by
physicians who inaccurately ascribed dementia
to atherosclerosis or other cardiovascular dys-
function. Diagnostic methods are now changing
rapidly, and heightened awareness has led to a
dramatic increase in specific diagnosis by physi-
cians. Nevertheless, there is great uncertainty
about the real prevalence of Alzheimer disease.

Although there is a genetic form of the disease,
which runs in families (much like such genetic
diseases as Huntington disease), it is not yet cer-
tain how many cases of Alzheimer disease are of
the familial type; estimates of the number of pa-
tients who have a genetic form vary from fewer
than 10 percent to more than 60 percent. Deter-
mining the genetic basis of Alzheimer disease is
an important objective for research, especially if
a marker for the disorder could be found to aid
in diagnosis in affected families. Various causes
of the disease have been postulated, including
unusual infectious agents (’(slow viruses”)) alumi-
num toxicity, reaction of the body against itself
(autoimmune disorder), and various biochemical
abnormalities. Many research leads are promis-
ing, but none are yet conclusive.

Federal roles regarding dementia

The basis of Federal concern about Alzheimer
disease is not only in its prevention and treatment,
but in payment for the care of patients. Because
dementing illnesses account for admission of most
nursing home residents, they are a major aspect
of long-term care and institutionalization (see ch.
7). The Health Care Financing Administration has
estimated that the Federal Government spends

over $6 billion annually in nursing home costs
alone for those affected with Alzheimer disease
(approximately 30 percent of the total Federal
outlay—1982 data). An additional $2 billion to $4
billion in Federal funds are spent each year on
acute hospital, home, and rehabilitative care for
these patients.

Federal concern about Alzheimer disease is in-
tensifying as its prevalence increases with the
rapid growth of the oldest segments of the Amer-
ican population, The magnitude of health care
costs, especially for long-term care, has focused
new attention on the scientific and medical need
to study this disease.

Concern among physicians, researchers, and
other health care professionals has led to rapid
advances in the study of Alzheimer disease in the
last decade. A significant factor has been the cre-
ation of the National Institute on Aging (NIA),
which has made a major commitment to the study
of dementia. In 1984, for example, NIA earmarked
$3.S million to establish up to five “centers of ex-
cellence” for the study of Alzheimer disease in
response to congressional appropriations, The Na-
tional Institute of Neurological and Communica-
tive Diseases and Stroke (NINCDS) and the Na-
tional Institute of Mental Health (NIMH) have also
increased research on dementia. Total Federal re-
search funds on Alzheimer disease for 1984 are
estimated at $36.4 million to $37.8 million, up
from $3.8 million in 1976. Recent discoveries of
specific nervewell loss, of the nature of the ana-
tomic abnormalities, possible infectious agents,
and of biochemical changes have all emerged
from federally funded research during the last
decade.

Recent findings in neuroscience have led to ex-
perimental drug therapies directed at particular
chemical nerve~ell connections in the brain.
There has been preliminary success with drugs
that allow the neurotransmitter acetylcholine to
work longer at its anatomic site. The neuropep-
tide vasopressin has been shown to improve mem-
ory slightly in some patients with Alzheimer dis-
ease. The drug naloxone, which is used to treat
some forms of acute opiate overdose, has also
been reported effective in one small study, but
following studies have not shown a significant ef-
fect. Tests have begun on drugs that might in-
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crease the efficiency of releasing acetylcholine
into its active site by altering calcium metabolism
and other biochemical pathways. Federal policy
regarding support of randomized clinical trials
of various therapies will affect the pace at which
effective drug treatments are identified and ac-
cepted by the medical community. Preliminary
findings offer hope for at least a partially effec-
tive symptomatic treatment. Solving the problem
of dementia may well depend on developing ef-
fective means of prevention, which will, in turn,
depend on understanding its cause and the mech-
anisms of its progression.

There is also a role for the Government inpw-
tecting those who have Alzheimer disease. For ex-
ample, who is to decide when it is proper to con-
duct research on a demented patient? The patient
is by definition not able to give informed consent,
which requires understanding of the purpose and
process of experimentation. Obtaining informed
consent can be a barrier to scientific investiga-
tion of just those treatments that are so needed.
The dual role of the Federal Government in both
preserving civil rights and supporting most bio-
medical research suggests that informed consent
for Alzheimer disease research maybe an emerg-
ing Federal issue.

Treatment and prevention of this dread disease
can only come from investment in neuroscience
research (see table 5). The United States has a so-
cial, financial, and medical stake in the solution
of this major health problem. The Federal Gov-
ernment already sponsors research, pays for
acute care and diagnosis through Medicare, and
is responsible for long-term care through Medi-
caid. Cost savings in health care for the rising
population of demented patients depend on find-
ing new, effective, and inexpensive treatments for
dementia and determining methods of prevention
for Alzheimer disease and other dementing ill-
nesses.

Table 5.—Common Reversible Causes of Dementia

Drugs:
● Sleeping pills and sedatives
● Other psychopharmaceuti cals
● Anti-Parkinson’s drugs
● Other neurological drugs
● Anti-hypertensive drugs
● Other cardiovascular drugs
● Opiate analgesics
c Many others

D@#VWSiOfl and psychosis

/nfectlons:
● C o l d s
●  F l u
● Lung (pneumonia)
● Bra in
● Brain membranes
● B l o o d
● Kidney
● Digestive tract
c Many others

Stroke (often at least ~arfia//y reversible):
● Blood clots in or around the brain
● Occlusion of blood vessels feeding the brain

Heart failure
Disorders of endocrine function:
● Thyroid hormone
● Parathyroid hormone
● Hormones and substances affecting blood volume control
● Stress-related hormones
● Others

Nutritional disorders:
● Vitamin BI~ deficiency
● Folate deficiency
● Protein deficiency

Anemia
Metaboiic and eiectrviytic imbalances:
● Calc ium
● Sodium
● Potassium
● Others

Trauma:
● Head injury
● Shock

Toxicity:
. Occupational exposure
. Environmental exposure (lead, carbon monoxide)
● Household exposure (pesticides)
SOURCE: Office of Technology Assessment.

Urinary incontinence

Urinary incontinence is detrimental to the phys- rupts the lives of 5 million to 10 million Ameri-
ical health, psychological well-being, and social cans, their families, friends, and caregivers and
functioning of those afflicted. This condition dis - is most common among those over age 65. Incon-
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●

☛

●

●

●

●

●

●

Alzheimer disease affects 5 to 15 percent
. recent events. Difficulties in speech-and

those over 65 (1.2 million to 4 million Amer. word-finding; loss of the ability to "think

icans). t h r o u g h  c o m p l e x  i n t e r p r e t  c o m -
plex stimuli soon follow. The first signsAlzheinwr disease is common with ad-  .:

vancing age, affecting more than 20 percent noted can however, vary greatly among pa-..’a

of those over age 60. . tients.
“&~ 2. This is followed by worsening cognitiveAlzheimet disease imposes severe f inancial 

medical, and emotional stresses on families: deterioration and personality  changes, often
–A full diagnostic evaluation cost $300 to  

$2,000. tation as to time and place. The patient’s, . . .
–Families bear fractions of diagnostic speech often remains fluent and grammat-

therapeutic costs, and almost half of the ical‘ -; -but the content of what is said is often
overall cost of king-term care directly out-.  i n a p p r o p r i a t e  o r  e i s c o n e c t e d  f r o m  r e a l i t y

of-pocket. p a t i e n t  s h o w s  c o m p l e t e  l o s s  o f

–Families suffer loss of a a b i l i t i e s ,  l e a d i n g  t o  a  s t a t e  o f~ ~ ,  ‘  ‘  r

: . ,

often leading to sudden and substantial vegetation.  This includes the inability to
duction in income,

-  speak or Recognize even close relatives, and

Alzheimer disease . complete loss of “world knowledge.”accounts for an estimated ‘ . .
30 to 50 percent of those in nursing homas. .:. It is  highly probable that what is now called
Alzheimer disease  is the most frequen~  ca- @“‘. ..d isease” or “senile dementia of the
of institutionalization for long#.4mn  @re.

~“ .. ‘- type’’ isagroupofseveral  distinct dis-
Federal funds fw kmg-tem WUX?  kI 1~ ‘#4p d i f f e r en t  c auses  and  mechan i sms .
$12 billion ($lo.xbmon  from Medicaid, $@# ~ : is trem@dous  variation in the duration
billion from Medicare, and $1.1 billion from : its mte of progression. Younger
the Veterans Administration). The@ c@% ~@hts tend to have more severe cases which
under present arrangements, wilI escalate to more rapidly. Alzheimer  disease can
$24 bmon by 1935, and $43_ by 19%% ~ km a few years to a few decades.
Alzheimer  disease accounts for 30 to 50 nw

,,

functions over a period of years. Its clinical pro- cific regions of the brain, and are rare-in
gression is uswdly divided into three stages: other diseaseIs.

1. Mild cognitive deterioration is quite  ~ None of the pathologic changes is unique to
to distinguish from normal funatkm, and is Al#@ner disease. The pathologic diagnosis is
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to Other diseases such M Syst@ti  hlpllt! W, but the eff~ is so minor that it may not
erythematoms  or myasthenia  grwis. ix? Gi@ical(y rekwmt.
A biochemical abermtion  of ctdoium  nmtabo- . .

lism may kacl to insuffkient  release of neurw -~rn~~-~develap~ent~ fn
transmitter. tit? ~ run?
There may be a &order  of glycolytic  Mow ~ , j ,l@earch  may yield a specific diagnostic test
cheroical @.hWZyS (pyruvate dehydrogenasd .f@ Alzheimer disease. Such a test could de-
leading to decreased cakium  influx into the . X from biochemical tests on tissue from
cell and insufficient x@ease of neurotrms- bmiin biopsies, chemical metabolizes in cere-
mitter. b?twpinal  fluid, or monwlonal  anti~dies to
Disorders of neurotransmitttws  other than ~@s that are possibly specific to Alzhei-
acetyicholine maybe involved as well, Those . %q#r diiwme.
suggested include: ‘;@ vw of nerve-cell impiants (scwdled brainadl
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tinence also constitutes a costly health problem:
the U.S. Surgeon General estimates that $8 bil-
lion is spent on incontinence in this country each
year (37). Because it is often difficult for affected
individuals and their families to cope with the con-
dition at home, incontinence may play a pivotal
role in the decision to enter a long-term care fa-
cility.

Despite the availability of many effective forms
of treatment, incontinent persons are rarely
evaluated thoroughly enough to determine the
precise causes of the condition and are therefore
not treated optimally. Some estimate that up to
one-third of incontinent patients could be com-
pletely cured (38,73). Several factors contribute
to the deficiency in care of incontinent persons
in this country, including: 1) lack of knowledge
about the specific diagnosis and optimal treat-
ments for different types of urinary incontinence;
2) reluctance of affected individuals to seek med-
ical help because of embarrassment, social stigma,
and the misconception that it cannot be treated
(’largely because of lack of awareness of available
treatments); and 3) scant, inconsistent Federal and
State reimbursement policies for urinary incon-
tinence treatment and products, especially for the
noninstitutionalized.

This section briefly explores these barriers to
adequate medical care for incontinent persons,
looks at the technologies available for treatment,
and proposes some ways in which the govern-
ment might act to reduce the magnitude of the
medical, social, and economic impact of urinary
incontinence in this country.

Definition, prevalence, and causes
of incontinence

Urinary incontinence is defined as an involun-
tary loss of urine sufficient in quantity and fre-
quency to be a social or health problem. The
severity ranges from occasional dribbling to total
loss of control over excretion of both urine and
stool (fecal incontinence is much less common and
is not discussed in detail here). Between 10 and
20 percent (2 million to 4 million)2 of community-
dwelling elderly have some degree of inconti-
nence. The prevalence increases to between 40
and 50 percent of those elderly in nursing homes

(600,000 to 700,000). In comparison, between 1
and 5 percent of those under age 65 (2 million
to 10 million) have a persistent problem with in-
continence.

Data subdivided by severity for community-
dwelling elderly persons are scarce but British
studies suggest that 5 percent are severely af-
fected (one or more episodes daily) and 9 percent
are less severely affected (68). More than two-
thirds of affected individuals (or over one-third
of the total patient population) in nursing homes
have more than one episode a day (59). Although
incontinence of both urine and stool is relatively
uncommon in community dwelling persons, close
to 50 percent of those in nursing homes who are
incontinent of urine also have episodes of fecal
incontinence (46,59). Most patients with both
kinds of incontinence also have severe impair-
ments of mental and/or physical functioning.

Disorders of the lower genitourinary tract,
disorders of innervation and neurological control
over genitourinary function, lack of mental aware-
ness of the need to void, and limitations in mo-
bility or environmental factors (e.g., restraints or
drugs) Can all contribute to the development and
persistence of incontinence. The many types of
urinary incontinence can be divided into two gen-
eral categories, acute and persistent (see table 6),
for which the causes and the clinical approaches
are distinct.

Acute incontinence refers to the sudden onset
of episodes of involuntary urine loss that are usu-
ally associated with an acute illness, or environ-
mental factors that impair the mental or physi-
cal ability to reach a toilet or toilet substitute.
Especially common in hospitalized elderly, acute
incontinence can be precipitated by impairment
of mobility (as with hip fracture) or some type
of bed restraints; such patients may recognize the
need to void but may not be able to obtain timely
help in getting to the toilet. other causes of acute
incontinence include: acute urinary tract infec-
tions with bladder inflammation; metabolic dis-

‘Accurate, consistent prevalence data for urinary incontinence
are scarce, especially for community dwelling persons, because of
underreporting due to social stigma, reluctance to seek medical help,
and lack of diagnosis. The figures given here are therefore rough
and probably underestimates.
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Table 6.—Types of Incontinence

Definition Causes Population(s) affected

Acute:
Incontinence of sudden onset Acute illnesses associated with one or more of the Elderly, usually in acute

associated with an acute following: (a) immobility and/or environmental factors that hospitals.
illness (and/or other factors) diminish the ability to get to and use a toilet, (b)
that subsides once the acute impaired mental function that diminishes toileting
condition has been resolved ability, (c) fecal impaction.
or other factors have been Acute urinary tract infections.
removed, Drugs: (a) those that increase urine flow (e.g., diuretics),

(b) those that inhibit bladder contractions and cause
urinary retention and overflow (e.g., anticholinergics),
(c) those that decrease mental awareness (e.g.,
sedatives, hypnotics).

Metabolic—increased urine flow (polyuria) associated
with poorly controlled diabetes.

Established:a

Stress:
Leakage of small amounts of Weakened supporting tissue surrounding bladder outlet Women, especially

urine with increases of intra- and urethra associated with: (a) lack of estrogen in those over age 40.
abdominal pressure (e.g., postmenopausal women, (b) previous vaginal
coughing, sneezing, laughing, deliveries, (c) previous pelvic surgery (e.g.,
exercise). hysterectomy).

Urge:
Leakage of urine caused by Neurological disease such as stroke, dementia, Men and women of any

inability to delay voiding long Parkinsonism, muliple sclerosis, spinal cord diseases. age; most common
enough to reach the toilet Genitourinary disorders such as unstable bladder in the elderly.
after urge to void is felt. (“detrusor instability”), bladder stones, diverticuli of

urethra and bladder, atophic urethritis, vaginitis
(females), chronic cystitis, mild outflow obstruction
(usually males).

Overflow:
Leakage of small amounts of Hypotonic or acontractile bladder associated diabetic Older men with

urine associated with neuropathy, spinal cord injury, or drugs such as prostatic
obstruction to urine flow. anticholinergics (which inhibit bladder contractions), enlargement.

smooth muscle relaxants, narcotics, and alcohol. Diabetes.
Anatomic obstruction associated with prostatic

enlargement or urethral stricture.

Functional:
Inability or unwillingness to Impaired mobility. Elderly in acute

reach a toilet in time. Impaired mental function. hospitals and
Inaccessible toilets (or caregivers). nursing homes and
Psychological disorders such as depression, psychosis, those with acute or

anger or hostility. severe psychiatric
illness.

a Incontinence is persistent and unrelated to an acute illness.

SOURCE: J Ouslander, R. Kane, S. Vollmer, and M Meneres, “Medical Devices for Urinary Incontinence: A Case Study,” prepared for the Office of Technology Assessment,
contract No. 333-6550, December 1983.

orders that increase urine flow, such as diabetes;
fecal impaction that may mechanically obstruct
normal bladder emptying or cause reflexive in-
voluntary bladder contraction; and a variety of
drugs. Drugs that can induce urinary inconti-
nence include: diuretics that increase urine flow;
sedative, hypnotic, and antipsychotic drugs that
may diminish mental awareness of the need to
void; and drugs that influence lower urinary tract
functioning, such as anticholinergic drugs (that

inhibit the bladder from contracting) and certain
antihypertensive drugs (that decrease resistance
in the bladder outlet) (36,64).

Persistent or established incontinence (i.e.,
repeated episodes not associated with an acute
condition) can be divided into four types:

1. Stress incontinence usually occurs in women,
especially those whose musculature has been
weakened by multiple vaginal deliveries or
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pelvic surgery. It involves the leakage of small
amounts of urine with increased abdominal
pressure such as that associated with exer-
cise, straining, coughing, laughing, or sneezing.

2. Urge incontinence involves leakage of vary-
ing amounts of urine because of inability to
delay voiding before reaching a toilet. It can
be, but is not always, caused by a variety of
genitourinary and neurological disorders
such as involuntary bladder contractions, or
local irritation of the bladder or the urethra.

3, Overflow incontinence involves leakage of
small amounts of urine and is caused by
anatomic obstruction to bladder emptying (as
by an enlarged prostate in men) and/or im-
paired ability of the bladder to contract (as
with diabetes, spinal-cord injuries, and cer-
tain drugs).

4. Functional incontinence occurs in those in-
dividuals who have chronic impairments of
either mobility or mental function, are unable
to use a toilet independently, or are unable
to maintain continence because of psycholog-
ical disturbances. This type of incontinence
may also be induced by iatrogenic factors
such as medication or environmental barriers
(e.g., restraints).

Treatment

Determining the appropriate treatment for an
individual with urinary incontinence requires a
thorough evaluation of all relevant factors—
genitourinary, neurological, psychological, and
environmental—that could be causing or contrib-
uting to the condition. Unfortunately, health pro-
fessionals commonly do not recognize inconti-
nence, especially among community dwelling
older persons, or fail to note it as a problem and
therefore do not pursue an evaluation (59). The
problem is compounded by the reluctance of
many afflicted individuals who are too embar-
rassed to seek medical help or believe that nothing
can be done about it.

Fewer than 5 percent of incontinent patients
in a nursing home setting are estimated to have
had any specific evaluation of their incontinence

(59). Many could benefit from such an evaluation
because it could lead to a cure or to treatment
that significantly ameliorates their incontinence.
Some experts estimate that one-third of inconti-
nent patients can be completely cured and most
others could be kept comfortable and dry with
appropriate management technologies (38,73). Un-
fortunately, there have been very few studies on
the relative efficacy of various treatments for dif-
ferent types of incontinence. Only a handful deal
specifically with the elderly and most report on
fewer than 10 patients (72).

When treated inadequately or inappropriately,
incontinence can lead to skin breakdown and
recurrent urinary infections. In addition, inade-
quate treatment can exacerbate the incontinence
and thus increase the psychosocial impact, leading
to further loss of self-asteem and withdrawal
from social activities that may exacerbate isola-
tion and depression. Studies in Great Britain in-
dicate that incontinent individuals often are reluc-
tant to utilize services available to them such as
incontinence nurses, incontinence clinics, and
laundry services (e.g., 67,68,74,75).

Many technologies are specific to a particular
type or types of incontinence and attempt to cure
the problem (e.g., artificial sphincters, electric
stimulators, drugs, training procedures, and sur-
gery). Diagnostic evaluation is thus critical to the
appropriate use of these treatments. other treat-
ment technologies are nonspecific and palliative
rather than curative (bed pads, undergarments
and, in some situations, catheters). In general,
these technologies should be used as a last resort
after diagnostic evaluation has excluded treatable
conditions.

The various types of technologies for the treat-
ment of urinary incontinence, along with their
mechanisms of function and appropriate uses, are
described in table 7. In order to discuss their ad-
vantages and disadvantages, these technologies
are divided into four categories in the discussion
that follows: devices, surgery, drug treatment,
and training procedures. Again, little is known
about the relative efficacy and long-term cost ef-
festiveness of the various treatments for urinary
incontinence.
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Table 7.—Treatments for Urinary Incontinence

Examples Mechanism Uses

Devices:
To collect urine before leakage occurs:

Catheters A flexible tube is placed directly in the bladder and Inability to empty bladder (urinary
drains urine into a collecting bag. Can be used retention) that cannot be corrected by
continually or intermittently. surgical or drug treatment. (This may

or may not be associated with overflow
incontinence.)
Incontinence associated with healing
skin lesions.

To collect urine after leakage occurs:
NASA (female) Outflow is trapped and drained into a collecting Any type of incontinence.
Condom catheters bag.
(male)
Bed pads Pad protects individual and mattress from contract Any type of incontinence especially,

with urine. These pads are disposable or reusable. useful as adjunctive therapy with other
treatments.

Prevent or delay urine outflow:
Artificial sphincters

Inflatable cuff
Silicone-Gel
prosthesis
Periurethral Teflon

Electrical stimulators

External clamp
(male)
Pessary (female)

Other treatments:
Surgical procedures:

Bladder-neck
suspension
Prostatectomy
(transurethral
resection and
suprepubic)
Therapeutic bladder-
neck transection
Selective bladder
denervation
(cystolysis)
Therapeutic bladder
distension

Correction of other
genitourinary
pathology (e.g.,
bladder tumor or
stone).

Inflatable cuff is surgically implanted around
urethra and inflated to prevent urine outflow.

Silicone-gel is inserted to replace existing urethra.

Teflon paste is injected into tissues surrounding
urethra.
Device inserted into vagina; produces electric
impulses that (a) cause contraction of pelvic floor
musculature (b) inhibit bladder contractions.
Penis is clamped to prevent urine flow.

Device is inserted into vagina, supporting tissues
below bladder and around urethra.

Incontinence associated with sphincter
weakness (usually stress incontinence
or postprostatectomy)

Incontinence associated with pelvic
floor muscle weakness or bladder
instability.
All types of male incontinence.

Female incontinence associated with
prolapsed pelvic structures (usually
stress incontinence).

Urethra and bladder neck are restored to a more Female stress incontinence.
normal intra-abdominal position.
All obstructing portion of prostate is removed. Male overflow incontinence associated

with anatomic obstruction.

Bladder neck is surgically incised.

Nerves to upper bladder are cut so that there is no
muscle control of bladder dome, but sphincter
mechanism is intact.
Bladder is distended under anesthesia for at least
two hours to a pressure close to systolic blood
pressure.
Removal of irritative or obstructive factors.

Urge incontinence associated with
bladder instability.
Urge incontinence associated with
bladder instability.

Urge incontinence.

Urge incontinence associated with
bladder instability.
Overflow incontinence associated with
outflow obstruction.

Drugs:
Propantheline Diminish bladder contractions. Urge incontinence associated with
(Probanthine) bladder instability.
Imipramine (Tofranil)
Oxybutrin (Ditropan)
Flavoxate (Urispas)
Ephedrine (Sudafed) Strengthen bladder outlet Stress incontinence associated with

sphincter weakness.
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Table 7.—Treatments for Urinary Incontinence—continued

Examples Mechanism Uses

Phenypropronolamine
(Ornade)
Estrogen (Premarin) Increases supporting tissue around urethra. Stress incontinence.
Oral or topical
Bethanechol Promotes bladder contraction. Overflow incontinence.
Urecholine)

Training procedures:
Habit training

Bladder retraining

Pelvic floor
exercises
Biofeedback

Behavioral
modification

Caretaker determines individual’s pattern of
incontinence and gets him/her to toilet
according y.
Caretaker establishes routine of fluid
administration and toileting with progressive
lengthening of toileting intervals to increase
bladder capacity or re-initiate normal voiding.
Exercises to strengthen pelvic muscles.

With specialized equipment, patient is trained to
inhibit bladder contractions or contract pelvic
muscles.

Caretaker rewards incontinent individual for staying
dry.

Urge. incontinence.
Functional incontinence.

Urge incontinence.
After catheter use.
Overflow incontinence after
overdistension injury.
Stress incontinence.

Mainly urge incontinence associated
with bladder instability and stress
incontinence associated with sphincter
weakness.
Incontinence associated with
underlying mental or emotional
disorders; some forms of functional
incontinence.

SOURCE: J. Ouslander, R. Kane, S. Vollmer, and M. Medical, “Medical Devices for Urinary Incontinence: A Case Study,” prepared for the Office of Technology Assessment,
contract No. 333-6550, December 1983.

DEVICES

Four major types of devices are currently in
use: bedpads and undergarments, catheters, elec-
trical stimulation, and artificial sphincters.

Bedpads and undergarments range from those
that are completely disposable to those with
launderable components. Most acute care hospi-
tals and long-term care institutions use “blue pads”
for managing incontinence despite their relatively
low absorbency and lack of odor control. More
innovative forms, like the Kylie @ pad that is
launderable and draws moisture away from the
body, have been marketed widely in the United
States only recently. The efficacy of these prod-
ucts in diminishing complications of incontinence
such as skin irritation and urinary tract infection
has not yet been carefully assessed.

The three types of catheters commonly used
are chronic indwelling catheters, intermittent
bladder catheterization, and, for men, external
catheters. A chronic indwelling catheter is placed
in the bladder and attached to plastic tubing that
drains urine into an externally worn collection
bag, This type of catheter can induce serious com-

plications, however; urinary tract infection is the
most common. It should only be used in patients
with urinary retention that cannot be treated sur-
gically, pharmacologically, or by intermittent
catheterization, and for patients with skin con-
ditions that are worsened by contact with urine.

There is evidence that indwelling catheters are
overused in managing urinary incontinence, espe-
cially in elderly patients in long-term care facil-
ities (10 to 30 percent of incontinent cases),
probably because of the relatively low cost and
convenience for the staff (50,53,57,61)69). Inter-
mittent self-catheterization has a lower incidence
of infection and other complications in younger
patients (51), although its relative efficacy in the
elderly has not been studied; this method also re-
quires training on the part of the caregiver and/or
patient. External (condom) catheters, used ex-
clusively in men, may reduce infection but require
frequent changing, often fall off, and may result
in local skin irritation.

The National Aeronautics and Space Adminis-
tration (NASA) has also developed an external
female urine-collection device for use of women
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astronauts. This and a similar adhesive device de-
veloped by private industry are still in the de-
velopmental stage for application to older women
in the general population; both have already re-
ceived approval by the Food and Drug Adminis-
tration (FDA). The adhesive device has been mar-
keted on a limited basis; the NASA product is
scheduled for release onto the retail market in
November 1984 under a nonexclusive licensing
agreement with a small manufacturing company
headed by the inventor of the device.

Electrical stimulation involves an external de-
vice that intermittently stimulates musculature
associated with voiding to induce muscle contrac-
tion and maintain continence. This technique is
most useful for incontinence due to stress and
bladder instability (40,41)42)43), Between 50 and
80 percent of individuals treated in this way de-
rive some short-term benefit from the treatment.
The long-term effects of chronic electrical stimula-
tion are unknown, however, and the patient must
be willing and able to manage the device.

While artificial sphincters appear to improve
or cure incontinence in 40 to 80 percent of pa-
tients treated (relatively few patients receive
such implantations), there are several associated
complications. The most common problems are
erosion of the sphincter cuff into the urethra, per-
sistent infection, and mechanical failure. Favor-
able results have been obtained with prostheses
consisting of injections of silicone gel or Teflon”,
but there is again the risk of urethral erosion and
Teflon” particles have shown a tendency to mi-
grate to other major body organs.

SURGERY
Surgery is an essential treatment for certain

types of incontinence and is effective, but not
essential, for other types. An anatomic obstruc-
tion to urine flow (e.g., an enlarged prostate in
men), for example, can lead to recurrent infec-
tion and even renal failure, necessitating surgery
to relieve the obstruction. Yet surgery may not
cure the incontinence and may even induce a dif-
ferent type of incontinence. Pathologic conditions
in the lower genitourinary tract that irritate the
bladder or urethra (e.g., bladder tumors, bladder
stones, and diverticuli of the urethra or bladder)
and cause incontinence can also be treated sur-

gically. The most common surgical procedure for
incontinence is bladder-neck suspension in women
in which the bladder neck and urethra are reposi-
tioned to relieve stress incontinence. The success
rate is generally reported as 70 to 90 percent
(54,62,63,65,66). There have been no conclusive
studies on the efficacy of surgery relative to other
treatments for stress incontinence.

DRUG TREATMENT

Although drugs can be used to treat overflow,
stress, and urge incontinence (36,56)64), they may
be inappropriate for the elderly or have undesir-
able side effects. For example, cholinergic drugs
used to treat overflow incontinence that promote
bladder contraction may actually worsen incon-
tinence in the elderly by creating urinary fre-
quency and urgency; in addition, some of these
drugs may cause cramping, diarrhea, and in-
creased bronchial secretions. Drugs used to treat
stress incontinence that promote muscle contrac-
tion around the bladder outlet may exacerbate
hypertension. The topical and oral estrogens that
are used in elderly women to strengthen the
tissues around the bladder outlet may also exacer-
bate hypertension and increase the risk of can-
cer of the uterine lining. The most common and
effective drug treatment involves substances that
reduce bladder contraction to treat urge incon-
tinence. Most studies show these drugs to be ef-
fective in 50 percent of the patients. Many, how-
ever, can have undesirable side effects, including
dry mouth, constipation, and blurred vision. Un-
fortunately, there have been few studies com-
paring the efficacy of these drugs with other
methods.

TRAINING PROCEDURES

“Training procedures” are broadly defined here
to include pelvic-floor exercises, biofeedback blad-
der retraining, habit training, and behavior mod-
ification. Many of these have been reported as
successful in managing various types of incon-
tinence (47)71). Patients must have adequate cog-
nitive function to use the pelvic-floor exercises
(strengthening associated muscles by repeated
contraction), biofeedback bladder retraining
(learning to control muscle contraction, requir-
ing specialized equipment and personnel) or blad-
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der retraining (learning progressively to extend
periods between voiding). Habit training involves
developing a toilet schedule and can be used with
patients who have mental and physical impair-
ments. Behavior modification is similiar to habit
training but incorporates positive and negative
reinforcers and is used mainly for bed-wetting
children and chronically mentally ill patients
(39,60). Most studies of the efficacy of training
procedures have involved some type of bladder
retraining or habit training for urge incontinence
and have found SO to 80 percent of subjects cured
or substantially improved (44,45,47,48,49,52).
Again, there have been few studies of the rela-
tive efficacy of training compared with other
treatments.

The cost of incontinence

The costs of incontinence go far beyond eco-
nomic considerations. Withdrawal from social
activities, psychological distress, burden on the
family and caregivers, and the influence on the
decision to institutionalize are all important po-
tential effects of incontinence that are difficult
to quantify (55). In one study of stress in care-
givers of frail elderIy community dwelling per-
sons, difficulties with toileting and incontinence
were highly correlated with caregiver burden
(55). Since the Federal Government plays an im-
portant role in assisting with medical costs, how-
ever, it is important to discuss the cost of in-
continence and current Federal reimbursement
policies.

The variety of incontinence products are dis-
cussed in detail in a separate OTA case study,
“Technologies for Managing Urinary Inconti-
nence. ” One of the report’s major conclusions is
that promotion of these products has been tar-
geted largely toward physicians and other health
care professionals rather than toward the con-
sumer. As a result, incontinence products are not
widely available at the retail level and public
awareness of the variety of treatments available
is scant,

Two large paper-products firms have entered
the market for disposable incontinence products,
however, and have launched consumer-oiented
advertising campaigns that may help destigmatize

incontinence and lead to competitively low prices.
Unfortunately, these promotional efforts, which
emphasize management of incontinence through
the use of undergarments, may lead consumers
to believe that this is the most appropriate treat-
ment. For other technologies such as catheters,
electrical stimulators, and artificial sphincters, the
delays and difficulties in obtaining FDA approvals
could constitute a barrier to entry into the mar-
ket for manufacturers. The case report points out
that the Federal Government, as a disinterested
party, could effectively promote consumer edu-
cation about the importance of medical evalua-
tion and the variety of treatments available.

FINANCIAL COSTS

The actual expense of incontinence manage-
ment and the Federal role in providing financial
assistance to care recipients is important since this
can affect access to health care. Moreover, loss
of productivity of both those afflicted and their
caregivers can be substantial, It is important to
note that, as has been mentioned, very few in-
continent nursing home patients receive a spe-
cific evaluation of their condition. Although an
extensive urologic evaluation for incontinence can
be costly (about $600) and involve highly special-
ized personnel and equipment, it may save money
overall by curing or mitigating the condition
through more specific, effective treatment (58),
and bring immeasurable improvement to the
quality of life of both the patient and the care-
giver. Research into the most practical and cost-
effective methods of diagnosing different types
of incontinent patients is sorely needed.

The U.S. Surgeon General has estimated that
$8 billion is spent on incontinence in this coun-
try annually (37); the basis of this estimate has
not been detailed, however. A recent report (58)
divides estimates of the overall annual costs of
incontinence in nursing homes in the united
States into “firstarder costs” (i.e., the costs of man-
aging incontinence without the costs of any com-
plicating conditions) and “seconderder costs” (i.e.,
the costs associated with managing complications
of incontinence and its treatment).

If only first-order costs are considered, incon-
tinence adds between $3 and $11 to the daily cost
of caring for a nursing home patient. The range
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of cost is due to differing costs of various man-
agement techniques. of the three components of
these costs (labor, laundry, and supplies), the la-
bor involved in handling an incontinent patient
is the major contributor,

Assuming that there are approximately 600,000
nursing home patients with some degree of uri-
nary incontinence and that, in threequarters of
these patients, the incontinence is of sufficient
severity that catheters or other specific manage-
ment techniques are used, the yearly first-order
costs of incontinence in U.S. nursing homes can
be estimated at between $0.5 billion and $1.5 bil-
lion. This represents between 3 and 8 percent of
the total expenditure on nursing home care in this
country (58). The costs of incontinence in the
community are much more difficult to estimate
and no studies have addressed these costs in
detail.

First-order costs were estimated to be lowest
for patients with indwelling catheters. Yet for
these same patients the second-order costs were
highest because of the high incidence of urinary
tract infection associated with continuous use of
these devices. A conservative estimate of the
second-order costs of incontinence is between
$2,000 and $3,000 per patient per year. The Na-
tional Institute on Aging is currently funding a
study on methods to reduce complications asso-
ciated with indwelling catheters in order to re-
duce second-order costs and possibly render
these catheters less costly alternatives to other
treatments in the nursing home setting.

PAYMENT

Except for diagnostic evaluation and services
delivered as part of an acute hospitalization,3

Medicare coverage for incontinence products is
quite limited. Part B of the plan only pays for a
prosthetic device that replaces an inoperative
body organ or function thereof. Thus sphincters
or ileostomy bags would qualify, but catheters,
bedpads, and undergarments would not. Medi-
care also does not pay for most bedpads and
undergarments used outside of the hospital.

3Nleciicare  co~wrage  of acute hospital costs under Part A changed

draznaticallj  with the introduction of diagmosis-related groups i n
october  I %43.  The all-inclusite price will not specifically pay for
an incontinence dm’ice.

Coverage for urinary incontinence products
under Medicaid varies from State to State. Under-
garments and other disposable products are least
likely to be considered medical equipment and are
therefore the least likely treatments to be covered.
Medicaid covers these products in some States,
such as New York, California, Florida, Illinois, and
Michigan. In other States, such as New Jersey,
these products are not covered. Even in those
States in which Medicaid covers the products, the
type and extent of coverage vary considerably.
Furthermore, State requirements for coverage
and payments change frequently.

Given present fixed reimbursement rates in
most States, the first-order costs of incontinence
($3 to $11 per day) represent 7 to 27 percent of
the daily per diem provided by Medicaid (about
$41 per day in California for 1984). The result is
often reluctance of nursing homes to accept in-
continent patients. Several States have developed
or are developing case-mix reimbursement strat-
egies that recognize the rising costs of incon-
tinence; the emphasis, however, is on managing
such patients rather than on treatment to improve
their condition.

Moreover, second-oder costs, as for treatment
of skin breakdown or urinary tract infection, are
largely covered by Medicare. The financial incen-
tive for nursing homes is therefore to use the
cheapest treatment in terms of first-order costs
(e.g., an indwelling catheter) regardless of possi-
ble resultant complications. An experiment con-
ducted by the National Center for Health Serv-
ices research is currently testing the effects of
paying nursing homes an incentive to accept in-
continent patients and a bonus if they improve
their functional condition (70).

Conclusion

Urinary incontinence afflicts a significant per-
centage of our elderly population with detrimen-
tal effects on their physical health, psychological
well-being, and social functioning, and constitutes
a costly health care problem. There are several
barriers to effective treatment, including lack of
knowledge about the most effective treatment for
particular types of incontinence, lack of public
awareness of the variety of technologies available
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(many curative), social stigma, and limited access reducing or removing these barriers could reduce
to health care due to minimal, inconsistent gov- the impact on affected individuals and their care-
ernment reimbursement for most of incontinence givers, as well as reduce costs through decreased
treatments and products, especially for the non- institutionalization and reduced use of other
institutionalized. Improving the quality and avail- health care resources.
ability of treatment for urinary incontinence by

Hearing impairment in the elderly4

Hearing loss is a major problem for the elderly.
National surveys show that hearing impairment
is the third most prevalent chronic condition
among the noninstitutionalized elderly, exceeded
only by arthritis and hypertensive disease (93,94).

As the older population grows, the number of
hearing impaired individuals will increase rapidly.
Because the over-75 population has a very high
prevalence of hearing impairments and is grow-
ing at a faster rate than the elderly population
as a whole, the total number of hearing impaired
elderly individuals will rise dramatically. At pres-
ent, more than 7 million elderly persons have sig-
nificant hearing impairments. If current rates per-
sist, there will be more than 10 million hearing
impaired elderly persons by the year 2000.

Hearing impaired individuals include both
those who are deaf and those who are hard of
hearing. Hard of hearing refers to a degree of
hearing impairment that interferes with com-
prehension of speech, although partial auditory
function remains. Deaf refers to a degree of im-
pairment that renders hearing nonfunctional for
the ordinary purposes of life (90).

Only a small proportion of the elderly with
hearing impairments are deaf, but even the par-
tial loss of hearing that is often associated with
aging can limit independence and negatively af-
fect quality of life for the elderly. Hearing loss
restricts the individual’s ability to interact with
others and to give, receive, and interpret infor-

4This section summarizes an OTA background paper, Manage-
ment of Hearing Impairment in the Elder(v,  which draws heavily
on G. Becker, R. M. Flower, L. E. Glass,  and R. J. Newcomer, The
Management of Hearing Impairment in Older Adults and Ameri-
can Speech-Language-Hearing Association, Management of Hearing
Impairment in Older Adults, OTA contract No. 333-8970.0, 1984.

mation. Sound is important for self-protection and
identification of hazards in the environment.
Ultimately, hearing loss can affect mental and
physical health, decreasing the ability of some in-
dividuals to function independently and increas-
ing the need for formal and informal long-term
care services.

Prevalence

The prevalence of hearing impairment is meas-
ured by two methods, interviews and audiometric
testing. The interview method underestimates the
prevalence of hearing impairment because many
individuals, particularly the elderly, are not aware
of their hearing loss or may deny or minimize its
severity. Audiometric testing results in more ac-
curate information about prevalence and also
measures hearing at specific frequency levels; this
is important because hearing acuity in the elderly
varies greatly according to frequency. Audio-
metric tests that measure hearing of pure tones,
however, underestimate the extent of dysacusis,
a condition that is widespread among the hear-
ing impaired elderly. Individuals with dysacusis
can hear pure tones but have difficulty under-
standing speech because of deficits in auditory
discrimination (84).

Prevalence of hearing impairment by age, gen-
der, race, income, and institutional status is dis-
cussed here. These data reflect prevalence of
hearing impairment in the total population but
may not apply in a given geographic area. For ex-
ample, the prevalence of chronic ear infections
among certain ethnic groups in Alaska and in the
Southwest increases the prevalence of hearing im-
pairment in these areas, Similarly, in areas where
high-noise industries are concentrated, hearing



Ch. 3—Selected Chronic Conditions, Technology, and Biomedical Research . 79

loss is much more prevalent among the working
age and older populations.

AGE

Interview surveys indicate that the prevalence
of hearing impairment rises sharply with age,
from less than 2 percent of those under 17, to
about 12 percent of those 45 to 64, 24 percent
of those 65 to 74, and about 39 percent of those
over 75 (92). The severity of hearing impairment
also increases with age (91).

Audiometric testing indicates that hearing im-
pairment varies according to the frequency of the

sound. As figure 13 indicates, the elderly have
much greater hearing loss for high-frequency than
low-frequency sounds. While most speech is in the
frequency range of 500 to 2,000 hertz, sounds
such as S, T, K, and P are heard at higher fre-
quencies, and elderly persons with hearing im-
pairments are often unable to hear these sounds.

GENDER

Interview surveys show that elderIy men have
a higher prevalence of hearing impairment than
elderly women. For example, one study found
that 29 percent of men ages 65 to 74 had hear-

Figure 13.—Percent of Adults Aged 25 to 74 With Hearing Impairment, by Frequency of Tone in the United
States, 1971-75.
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ing impairments compared with only 20 percent
of women in that age group. Among those over
75, 44 percent of men but only 35 percent of
women have hearing impairments (92). Some
scholars suggest that these differential rates re-
sult from men’s longstanding exposure to noise
in heavy industry and other work-related situ-
ations.

Audiometric testing indicates that elderly men
have a higher prevalence than women of hear-
ing loss at high frequencies. One study showed
that 49 percent of men over 65 had a moderate
to severe hearing loss at 4,00 hertz, compared
with only 17 percent of women over 65. Elderly
women, however, have a slightly higher preva-
lence of hearing loss at low frequencies (95). The
reasons for these differences are not known.

RACE

Interview surveys indicate a lower prevalence
of hearing impairment among black persons of
all ages than among whites. For example, blacks
age 65 to 74 (bath sexes) showed an impairment
rate of 18 percent, while whites in the same age
group showed a rate of 25 percent (92). Audio-
metric testing shows that elderly blacks have a
lower prevalence of severe hearing impairments
than elderly whites, but a higher prevalence of
moderate hearing impairments (95).

INCOME

Persons with low family incomes have higher
rates of hearing impairment than their wealthier
counterparts. For example, one interview survey
found that the rate of impairment among persons
65 to 74 with annual family incomes below $3,000
was 30 percent. For the same population group
with incomes in excess of $15,000, the rate was
20 percent. with only minor variation, this in-
verse relationship to income is sustained for all
age categories (92).

INSTITUTIONALIZATION

The prevalence of hearing loss among the in-
stitutionalized elderly is greater than among the
noninstitutionalized elderly (88). Moreover, a re-
cent study of an institutionalized older popula-
tion (80) pointed out the inadequacy of self-reports
for accurately assessing hearing impairment.

Residents of a home for the aged were inter-
viewed about their hearing and were given audio-
metric tests, Fifty percent of the residents ac-
knowledged a hearing loss, but audiometric
testing showed that 75 percent had hearing im-
pairments; 8 percent of the residents reported
hearing loss when there was no audiometric
evidence of impairment, while 33 percent re-
ported normal hearing but actually had clinically
significant loss. These findings suggest that audio-
metric testing should be a routine procedure for
elderly individuals admitted to long-term care fa-
cilities.

Types and causes of hearing l0SS

among the elderly

Types of hearing impairment include conduc-
tive, sensori-neural, mixed, and central hearing
impairments. These types are based on the site
of structural damage or blockage (see fig. 14). Con-

Figure 14.—Physiology of the Human Ear
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In the healthy ear, the outer ear gathers sound waves and
directs them to the ear drum, where three bones-the
malleus, incus, and stapes—transmit the vibration to the
cochlea. In the cochlea delicate hair cells translate the
vibration into electrical current that passes through the 8th
cranial nerve to the auditory centers of the brain.

SOURCE OTA From an original by V Friedman, Washington University Medical Center
at St Louis.
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ductive hearing impairment involves the outer
and/or middle ear. Sensori-neural impairment
involves damage to the inner ear, the cochlea,
and/or fibers of the eighth cranial nerve. A mixed
hearing impairment, as the term implies, is one
that comprises both conductive and sensori-neu-
ral components. A central processing disorder 
a hearing impairment that influences the under-
standing of spoken language; the elderly person
may hear the words but be unable to make sense
out of them as a result of disorders of the auditory
pathways in the brain.

Hearing impairment causes an inability to hear
environmental sound without amplification. Hear-
ing impairment is sometimes also characterized
by an inability to discriminate or understand
speech sounds even with amplification. This
distortion of sound, which is common among
the hearing impaired elderly, can result in the
complaint, "I can hear you, but I can’t under-
stand you. ”

Tinnitus is often an accompanying complaint
of those who have hearing loss. It is a ringing or
buzzing in the ears or head, the cause of which
is unknown. The prevalence of tinnitus increases
with age, and is more common in women than
men (84). Another problem often seen in older
persons with hearing loss is recruitment, an in-
ability to tolerate loud sounds. This condition can
interfere with satisfactory use of a hearing aid.

Causes of conductive and sensori-neural hear-
ing loss are listed in table 8. The most common
type of hearing loss in the elderly is prebycusis,
a sensori-neural loss resulting from changes in
the inner ear. These changes can include de-
creased numbers of hair cells or nerve fibers in the
cochlea and fibrous changes in the small blood
vessels that supply the cochlea. Some research-
ers believe that presbycusis is associated with nor-
mal aging, while others believe it results primar-
ily from disease conditions. Not all elderly
individuals have presbycusis, and some people in
their 90s and older retain acute hearing.

THE ONSET OF HEARING IMPAIRMENT
The onset of hearing impairment can occur

before birth or in early childhood before language
is acquired, during early or middle life, or dur-

Table 8.-Causes of Conductive and Sensori.Neural
Hearing Impairments

Causes of conductive hearing impairments:

External blockage: buildup of wax or presence of a foreign
object in the ear, which is very common in the elderly.

Perforated eardrum: a hole or tear in the eardrum, which can
occur as a result of injury, sudden pressure change, or
infection.

Genetic and congenital abnormalities: malfunction and/or
malformation of the outer and/or middle ear.

Otitis media: middle ear infection and accumulation of fluid.
Otosc/erosis: disease process affecting the mobility of the

middle ear bones, which is thought to be hereditary.

Causes of sensor-nural hearing impairment:
Presbycusis: literally, “old hearing.” The term has been used

to describe hearing impairment that occurs with old age.
Presbycusis may be sensory, neural, metabolic, or vas-
cular in nature.

Hereditary hearing loss: includes a great variety of disorders
that affect the sensori-neural mechanism and are usual-
ly present at birth.

Trauma-induced: caused by a severe blow to the head, an ac-
cident, or a stroke or brain hemorrhage that affects the
ear, auditory pathways, and brain centers.

Tumors: acoustical neuromas and tumors that invade the
eighth nerve.

Noise damage: brief or continued exposure to high-intensity
sound, which irreparably damages the hair cells.

Vascular incidents: related to hypertension, heart disease,
or other vascular problems that may alter blood flow to
the inner ear.

Drug-induced hearing loss: drugs such as aspirin, and some
antibiotics, diuretics, and certain powerful anti-cancer
drugs can damage the hair cells or other vital parts of the
inner ear.

Viral and bacteria/ illness: such as mumps, meningitis, or en-
cephalitis, and rubella contracted by expectant mothers,
are some common disease processes that are well-docu-
mented as etiologies for hearing impairment.

Meniere’s disease: characterized by fluctuating hearing loss,
dizziness, and tinnitus, the possible causes range from
allergy to hypothyroidism and diabetes.

SOURCE: American Speech and Hearing Association, “Management of Hearing
Impairment in the Elderly,” prepared for OTA under contract No,
333-8970.0, 1984

ing later life. People who have been deaf since
childhood have had time to adjust to their hear-
ing losses and to develop behaviors to cope with
the social isolation resulting from deafness (77),
but additional problems acquired late in life may
seriously affect their functioning. For example,
poor vision in old age may interfere with lip-
reading techniques the individual has used suc-
cessfully throughout life.

The elderly who become hearing impairedl ate
in life present different problems because they
must acquire an entirely new and complex sys-
tem of communication in order to maintain social
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interaction. Little information is available about
the special problems of acquired hearing impair-
ment among adults, and particularly the elderly.

Impacts of hearing impairment

Hearing impairment causes social and psycho-
logical difficulties by interfering with the individ-
ual’s ability to communicate with family and
friends. This can lead to withdrawal, social isola-
tion, and depression. Loss of hearing interferes
with the elderly person’s ability to compensate
for other losses that can occur with aging, such
as loss of relationships due to the death of spouse,
siblings, and friends, loss of a familiar home or
community, and worsening health and mobility.
Lack of easy communication means decreased
access to new people, new activities, and new
services.

Hearing impairment limits access to informa-
tion that is normally available through personal
communication, telephone, radio, and television.
For elderly individuals who have both hearing and
visual impairments, access to information is often
severely Iimited, and some research indicates that
restricted access to information can contribute
to the progressive development of confusion; fur-
ther research is needed in this area.

Perhaps more important than any actual con-
fusion related to hearing loss is the widespread
assumption that elderly persons who are hear-
ing impaired are also confused. In a study con-
ducted in a hospital, health care professionals de-
scribed their impatience with elderly persons
with hearing losses. Several respondents said the
method they used in interactions was to “scream
at them. ” This behavior was considered accept-
able since the patients were old, “and probably
senile, too” (76).

DENIAL OF HEARING IMPAIRMENT
Many elderly individuals deny they have a hear-

ing problem despite significant evidence to the
contrary. Negative social attitudes about hearing
impairment and growing old encourage denial,
Hearing impairment is not visible, and in=
visibility facilitates denial In addition, hearing
impairment in the elderly is often characterized

by very gradual onset that can make the impair-
ment difficult to recognize.

For elderly persons with one or more life-
threatening illnesses, hearing impairment may
seem insignificant by comparison. The onset of
depression and withdrawal associated with hear-
ing impairment may be slow and insidious and
may appear unrelated to hearing loss. Accidents
that occur as a result of the elderly person’s in-
ability to receive aural cues are frequently am-
biguous as to cause. Similarly, difficulties in com-
munication and social relationships may not be
attributed to hearing loss, even when the loss is
acknowledged. As a result, hearing impairment
is often not seen as important by the elderly, their
families, and health care providers. Denial of hear-
ing impairment and failure to recognize its im-
pact on independent functioning are clear ob-
stacles to effective treatment.

Treatment of hearing impairment

Treatment of hearing impairment includes
methods to: 1) prevent hearing impairment or
reduce its severity, 2) improve the individual’s
communicative competence through amplification
or other electronic and mechanical devices, 3)
adapt public facilities to accommodate the special
needs of hearing impaired people, and 4) help peo-
ple to manage their hearing problems by provid-
ing information about devices and other compen-
satory strategies to reduce communication
handicaps.

Potential treatments for hearing impaired peo-
ple are the same regardless of age, The suitability
and effectiveness of each approach, however, dif-
fers considerably among the various age groups,
because of the type of hearing loss most frequent-
ly encountered and because of other physical,
psychological, and social characteristics of each
age group.

PREVENTION
Prevention is an obvious first approach to treat-

ment. At present, too little is known about the
causes of hearing loss associated with aging to al-
low effective preventive measures. Dietary fac-
tors and circulatory changes have been impli-
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cated, if not as direct causes, at least as
accelerators of deterioration in the auditory sys-
tem. More vigorous research efforts might iden-
tify specific factors that would ultimately lead to
precise prevention strategies.

Some hearing impairments in older people re-
sult from preventable problems that began earlier
in life, such as untreated infections and exposure
to noise. Better health care throughout life and
effective noise control procedures could ultimate-
ly reduce the prevalence and severity of hearing
loss among older people.

Some drugs damage auditory mechanisms. The
best known ototoxic drugs are the “aminoglyco-
sides,” a class of antibiotics that includes strep-
tomycin; these drugs may be lifesaving but can
adversely affect hearing. Aspirin can also be
ototoxic, though probably only in the high dos-
age levels sometimes used in the treatment of ar-
thritis. Aspirin-induced hearing loss is usually re-
versible if it is recognized early and dosage is
reduced. Too little research has been done on the
mechanisms of ototoxicity and the essential chem-
istry of ototoxic agents. Educational efforts have
been effective in informing most physicians of the
hazards of streptomycin, but the ototoxicity of
other drugs is frequently not recognized.

MEDICAL AND SURGICAL TREATMENT
The likelihood of curing hearing impairments

in the elderly with available medical or surgical
treatment is limited because they are almost
always sensori-neural losses most of which are
currently not treatable. The exceptions include
removal of acoustic tumors, and surgical treat-
ment of Meniere’s disease.

The cochlear implant is a relatively new treat-
ment for sensori-neural hearing loss. This elec-
tronic device is surgically implanted in the inner
ear to pick up sound waves, change them to elec-
trical signals, and carry them past the cochlea to
the auditory nerve (82). The purpose of the im-
plant is neuroelectrical simulation of natural hear-
ing, but full attainment appears far in the future.
The sound produced by available implants has
been described as fluctuating grating noises and
buzzes that are not the same as normal sound
(85), and users need extensive training to learn

to interpret the sound. Research to improve the
cochlear implant continues in the United States
and other countries.

In its present form, the cochlear implant is not
appropriate for most elderly hearing impaired
people who usually have partial. hearing loss
rather than the profound deafness for which the
device is now used. In the future, as the cochlear
implant is improved through research and testing,
it may become an important treatment option for
sensori-neural hearing loss among the elderly.

TECHNOLOGIES TO COMPENSATE FOR
HEARING IMPAIRMENT

Since only a small proportion of the hearing im-
paired elderly can benefit from medical or sur-
gical treatment, other approaches to treatment
are needed. These approaches do not change the
underlying condition but provide methods to com-
pensate for hearing loss and maintain adequate
communication. Such methods include the use of
personal listening devices and amplification sys-
tems, adaptations of the telephone system, and
signaling and alarm systems.

Hearing Aids—Hearing aids are amplification
devices designed to compensate for partial hear-
ing loss. They have benefited thousands of in-
dividuals, allowing them to function in commu-
nication situations that otherwise would have
been impossible. Yet only about 13 percent of all
persons with hearing impairments use hearing
aids. The elderly are more likely to use hearing
aids than younger people: about 20 percent of all
hearing impaired persons over 65 use hearing
aids, and those with more severe impairments are
more likely to use them (91).

Deterrents to the use of hearing aids include
problems in instrument design and performance,
social and psychological factors, and cost. Hear-
ing aids do not restore normal hearing for most
users. The quality of sound is mechanical, and the
amplification of distracting background noise is
a problem for users of all ages.

Some specific hearing deficits that are common
in the elderly, such as more severe hearing loss
at high frequencies and distortion of sound due
to abnormalities in the sensory cells, require tai-
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loring of the hearing aid’s operational specifica-
tions. Sound processing techniques are available
to make these adaptations, but most of these tech-
niques are not widely used, partly because of the
difficulty of identifying the precise deficits experi-
enced by each individual (85). Audiologists are
trained to evaluate hearing deficits, but many
elderly individuals buy hearing aids from hear-
ing aid dealers without seeing an audiologist.
Moreover, even when a comprehensive evalua-
tion is done, the audiologist or hearing aid dealer
may have difficulty selecting the appropriate
hearing aid because of the lack of reliable tech-
nical information about different brands and
types of hearing aids (79).

Social and psychological factors that discourage
use of a hearing aid include reluctance to call at-
tention to the hearing impairment and disappoint-
ment with the quality of sound provided by the
hearing aid. Individuals who once had normal
hearing often expect that a hearing aid will re-
turn their hearing to normal, and the disappoint-
ment they experience in trying to adjust to a
hearing aid can create significant acceptance
problems. Some experts believe that the elderly
have more difficulty adjusting to hearing aids than
younger people because of so-called age-related
inability to adjust to something new, but it is also
possible that many elderly individuals are not
using their hearing aids because the aids are in-
appropriate for their hearing impairments.

other Personal Listening Devices.—Three
other personal listening devices can compensate
for hearing loss: audio loop systems, FM amplifica-
tion devices, and infrared amplification devices.
These devices transmit sound directly from the
source to the listener, thus eliminating back-
ground noise that interferes with hearing. They
have been used primarily in classrooms and pub-
lic facilities, such as theaters and churches, and
are often called “large room systems,” but they
are now being used by individuals for interper-
sonal communication and TV and radio listening.
This use is particularly appropriate for the elderly
because they usually have partial rather than
complete hearing loss, and in many cases these
devices can provide satisfactory amplification.
Moreover, no training is needed to learn to use
these devices. Audio loop systems, FM amplifica-

tion devices, and infrared amplification devices
can also be used with the hearing aid to eliminate
bothersome background noise.

The Use of Devices for Public Access: The Re-
habilitation Act of 1973 prohibits discrimination
against disabled individuals by any program, activ-
ity, or facility receiving Federal assistance. The
law requires that these facilities be accessible to
people with all kinds of handicaps, including hear-
ing impairment, but the emphasis has primarily
been on adapting facilities for people with mo-
bility problems. This has occurred even though
the costs of providing access to the hearing im-
paired with technologies such as FM and infrared
amplification devices are usually minimal com-
pared with the costs of major modifications in ar-
chitecture. While public funding has been
available for architectural modification% the
costs of improved accessibility for the heap
ing impaired have been paid primarily by
the private sector.

Telecommunications Systems. -Inability to use
the telephone is one of the most common prob-
lems of hearing impaired individuals. For the
elderly, particularly the great number who live
alone, the telephone is a link to the outside world;
inability to use the telephone can compromise
safety and interfere with independent functioning.

Hearing over the telephone is difficult even for
those with mild hearing loss because telephone
signal transmissions omit very low- and high-fre-
quency sounds that are important for understand-
ing speech. Line noises and other sound distor-
tions also interfere with the quality of sound
transmission. In the future, as the need grows to
transmit more conversations over limited chan-
nels, this problem may become worse. Methods
for increasing channel capacity involve omitting
parts of the speech message that are considered
unimportant, but the standards for what is unim-
portant are based on the hearing ability of young-
er persons with normal hearing. Research is
needed to document the effect of these omissions
on the hearing ability of elderly and other hear-
ing impaired individuals (78).

Devices to assist hearing impaired individuals
to use the telephone include amplifiers that can
be built into the telephone handset or attached
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to the side of the telephone, and telecoils that are
built into hearing aids to pickup electronic signals
directly from the telephone receiver, bypassing
the hearing aid microphone. The Telecommunica-
tions for the Disabled Act of 1982 requires that
all telephones installed in “essential places” such
as hospitals, hotels, and similar public facilities
be compatible with hearing aids. Because there
are no comparable requirements for hearing aids,
however, aids can now be sold that are not com-
patible with these telephones.

For individuals with severe hearing impair-
ments, other devices are available or in the de-
velopment stage. These devices include:

● teletypewriters (TTYs) that allow individuals
to type a message that is carried over phone
lines,

● Teletex and Viewdata information retrieval
systems for transmitting text and simple
graphics to a television receiver, and

● Picturephone and Vistaphone devices that
transmit a visual image of the speaker over
an ordinary telephone line and allow com-
munication through lipreading or manual
sign language.

It is not known how many elderly individuals use
or could use these devices. The TTYs and View-
data systems require that the speaker type all
messages. The Picturephone and Vistaphone are
only helpful to those who communicate through
lipreading or sign language. Since few elderly in-
dividuals use these methods of communication,
the usefulness of these devices for the hearing
impaired elderly is limited.

The development of effective computerized
speech recognition systems could greatly simplify
telephone use for the hearing impaired. These
systems convert spoken words into printed out-
put that could be displayed on a screen attached
to the telephone. Currently available speech rec-
ognition systems have major limitations: they rec-
ognize only a few words and sometimes confuse
words, and their performance varies widely from
speaker to speaker. Future refinements of this
technology could facilitate telephone use for the
hearing impaired elderly.

Signaling and Alarm Systems.—Signaling and
alarm systems that convert sound to visual or tac-
tile signals are important for the safety and in-
dependence of hearing impaired persons. Flashing
lights and vibrating devices that signal the ring-
ing of a fire alarm, smoke alarm, telephone, door-
bell, or alarm clock substitute for sounds the per-
son cannot hear. Tactile Paging Devices use radio
signals to generate vibrations in a portable re-
ceiver carried by the hearing impaired individual.

One serious block to use of these devices by the
elderly is lack of awareness of devices that could
be helpful. Information about these devices is
available within the informal deaf community,
which is primarily comprised of younger indi-
viduals who have been deaf since childhood or
early adulthood, and their families. The elderly,
however, are seldom part of the informal deaf
community, so they lack access to this source of
information. Since the elderly usually do not re-
ceive comprehensive aural rehabilitation services,
they do not learn about available devices from
hearing specialists.

Aural Rehabilitation.—Aural rehabilitation
services are designed to help individuals commu-
nicate more successfully with or without the use
of a hearing aid or other personal listening de-
vice. These services are usually provided by au-
diologists and are briefly described here:

● Hearing aid orientation includes instruction
in the care and maintenance of the aid and
earmold, practice inserting the earmold and
batteries, and instruction in the use of am-
plification in a variety of listening situations.

● Auditory training involves systematic train-
ing in the use of residual hearing. The indi-
vidual is taught to recognize and differentiate
sounds and intonational patterns that give
clues about the content and meaning of
speech. This training is presently used almost
exclusively with children, but the elderly,
who usually have some residual hearing,
could also benefit from this approach.

● Speechreading is the use of visual cues to fa-
cilitate understanding speech. It is similar to
lipreading but involves attention to facial,
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throat, and body positions in addition to lip
movements (81,87). Few elderly individuals
are taught speechreading techniques, even
though these techniques are particularly ef-
fective for individuals who have only partial
hearing loss. Cued speech is a method of com-
munication that supplements speechreading
and is being used with elderly individuals in
a few places in the United States. Cued
speech involves the use of hand signals and
hand positions that clarify the lip and facial
positions associated with speech sounds.
Counseling can address negative attitudes
that interfere with rehabilitation. It can help
to develop strategies to manage social situa-
tions and other life activities in ways that will
lessen the handicap (81). The elderly are par-
ticularly likely to believe that their hearing
losses are hopeless, and some elderly indi-
viduals suggest that services be directed
toward a younger person who could derive
greater benefit. Counseling can help to over-
come these feelings.

Despite the potential benefits of aural rehabilita-
tion, few elderly individuals receive these serv-
ices. Reasons for this include lack of awareness
of the value of the services by the elderly and
their families, the cost of the services, and the his-
torical focus of hearing professionals on the needs
of profoundly impaired children.

Environmental Desigm-Building design char-
acteristics affect the behavior of sound and the
relative ease or difficulty of hearing. For exam-
ple, hard-surfaced walls and floors reflect sound,
creating reverberations that interfere with hear-
ing, while sound-absorbent wallcovering materials
decrease reverberations (83). While much is
known about design characteristics that affect
hearing, this information is seldom applied in
buildings used by the elderly. Reduction of rever-
berations and background noise in these facilities
could ameliorate some of the problems of those
with hearing loss.

The service delivery system

SERVICE PROVIDERS
Hearing services for the elderly are provided

primarily by physicians, audiologists, and hear-

ing aid dealers. Although few hearing impair-
ments of older people respond to medical or sur-
gical treatment, some elderly persons see a
primary care physician as a first step in treatment.
Depending on their symptoms, they may be re-
ferred to a specialist, who is usually an otolaryn -
gologist. Physician evaluation is important to iden-
tify impairments that are medically treatable, but
physicians usually receive little training in the
management of hearing impairments and alter-
native approaches to compensate for hearing
loss.5

Audiologists are nonmedical specialists trained
in the identification and evaluation of hearing im-
pairment and rehabilitation of individuals with
hearing deficits. Audiological evaluation includes
assessment of hearing threshold sensitivity,
speech discrimination ability, and residual audi-
tory function. Audiological testing helps to deter-
mine the type of hearing aid needed, and some
audiologists dispense hearing aids. Audiologists
also provide hearing aid orientation and counsel-
ing for hearing impaired persons, families, and
health care providers in a variety of settings.

Hearing aid dealers sell hearing aids and hear-
ing aid accessories, such as batteries, earmolds,
and spare cords, and may also repair hearing aids.
They often receive as little as 1 week’s training
from hearing aid manufacturers and much of this
training focuses on sales management.

The National Hearing Aid Society (NHAS) offers
a 20-week home-study course, but many dealers
do not take the course. Moreover, an expert panel
review of the home-study course found many de-
ficiencies including incorrect, oversimplified, and
outdated information. The review panel con-
cluded that the home-study course was “not only
inadequate but potentially dangerous. It is dan-
gerous in the same way that ‘quack’ medicine is
dangerous . . . it postpones or prevents adequate
evaluation, diagnosis, and treatment of hearing
loss and its accompanying pathology” (89).

5Otolaryngologists receive some training in hearing measurement
techniques and amplification, but few otolaryngologists receive ex-
tensive training in sophisticated aspects of auditory processing and
its relationship to communicative ability. Their training focuses pri.
marily on medical diagnosis for and medical/surgical treatment of
conditions affecting the ear, nose, throat, head, and neck, and on
facial, cosmetic, and reconstructive plastic surgical techniques.
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The National Hearing Aid Society confers the
title “certified hearing aid audiologist” on dealers
who pass the NHAS home-study course. This ti-
tle can lead consumers to believe that the dealer
possesses expertise that he does not have. The
Federal Trade Commission (FTC) has proposed a
rule that would prohibit the dealer’s use of the
term “certified hearing aid audiologist .“ The use
of this term by dealers is already prohibited in
several States.

The most valuable aspect of the dealer’s role
in the hearing aid delivery system is that of a pros-
thetic dispenser. Dealers are trained and qualified
to make earmold impressions, to fit the final ear-
mold product and the hearing aid for comfort,
and to provide hearing aid wearers with basic in-
struction concerning the operation and care of
hearing aids. They are generally not qualified to
provide the comprehensive auditory evaluation
needed by the hearing impaired elderly.

Many elderly individuals enter the service de-
livery system through a hearing aid dealer. When
they are fitted with hearing aids without consult-
ing an audiologist they risk purchasing an aid that
is of no value to them.

Speech therapists, social workers, psychologists,
nurses, and other caregivers sometimes provide
physical, emotional, and “informational” support
to the hearing impaired elderly. These profes-
sionals often know very little about treatments,
devices, and rehabilitative approaches that might
ameliorate the hearing loss. The education of all
human services professionals should include in-
formation about the causes and treatment of
hearing impairments in the elderly.

FEDERAL REGULATION OF THE DELIVERY SYSTEM
Some aspects of hearing aid sales are regulated

by the Food and Drug Administration. The FDA
requires that the consumer must give the hear-
ing aid dispenser a written statement from a phy-
sician, certifying that the hearing loss has been
evaluated and that the individual may be a can-
didate for a hearing aid. However, consumers
who are over 18 may sign a form waiving the re-
quirement of a physician’s evaluation. There is
no objective information about the number of aids
that are dispensed on the basis of these waivers,

but it has been informally estimated that in some
communities up to 80 percent of all aids are
dispensed through waivers.

FDA regulations also require that the customer
receive an instructional brochure describing the
use and care of the aid, sources of repair and
maintenance, and a statement that the hearing
aid may be only part of a rehabilitative program
that may also involve speechreading or auditory
training. The regulations require a warning to
dispensers and purchasers that certain conditions
make medical consultation advisable prior to pur-
chase of an aid.

While the FDA regulations were intended to
address safety and effectiveness, they offer no
assurance that any hearing aid that is sold will
benefit the purchaser. Furthermore, in provid-
ing a waiver for even the requirement of physi-
cian evaluation prior to sale, the regulations
surrender all semblance of quality control. Reg-
ulations that thus purport to offer consumer pro-
tection, but do not in fact do so, may be more
dangerous than no regulations at all.

During the mid-1970s the FTC initiated a ma-
jor effort to develop regulations for hearing aid
sales. Recommended regulations, published in
1978, included restrictions on in-home sales, mar-
keting of used hearing aids, and the use of testing
programs to identify potential customers. The reg-
ulation that was most vigorously contested by the
hearing aid industry would allow a hearing aid
purchaser or renter to cancel the sale or rental
within 30 days and receive a refund. These rec-
ommended regulations were strongly supported
by consumer advocates and organizations for the
hearing impaired, but no regulations have been
promulgated as of october 1984, a full eight years
after the rules were proposed. The FTC is pres-
ently sponsoring a survey of hearing aid users,
and results of the survey will be used by the com-
missioners to determine the current need for reg-
ulations,

Funding for treatment of
hearing impairments

Hearing services for the elderly are paid for by
government programs, such as Medicare and
Medicaid, private insurance, and direct out-of-
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pocket payments. Medicare pays for medical and
surgical hearing services provided by physicians,
and some services provided by audiologists, but
only when authorized by a physician. Medicare
does not pay for audiological evaluations related
to the prescription of hearing aids. Purchase of
hearing aids and other assistive listening devices
are also not covered by Medicare.

Hearing aids are the most common treatment
for hearing impairment in the elderly, and lack
of Medicare funding for hearing aids has a severe
effect on the provision of effective treatment.
Many elderly individuals purchase hearing aids,
but few are also willing and able to pay for an
audiological evaluation that could specify an
appropriate aid. Without this evaluation it is likely
that the hearing aid will be ineffective.

Medicaid pays for medical and surgical hear-
ing services provided by a physician to low-in-
come patients. some services provided by audi-
ologists are covered by Medicaid in most States,
and Medicaid pays for hearing aids in about half
of the States. A major problem in many States that
have Medicaid reimbursement for audiological
services and purchase of hearing aids is that the
reimbursement rates are so low that providers
refuse to serve Medicaid patients. Another prob-
lem with reimbursement for hearing services by
both Medicare and Medicaid is the complexity of
Federal and State regulations that govern reim-
bursement, especially for audiology services.

Private insurance companies cover some hear-
ing services, but each insurance policy is inde-
pendently negotiated, and it is difficult to specify
exactly which hearing services are covered by
which insurers for which groups of beneficiaries.
Most policies reimburse for hearing services pro-
vided by physicians and some hearing services
provided by audiologists, but routine evaluations
to detect hearing loss and services related to de-
generative hearing loss are not covered. Hearing
aid evaluations and hearing aids are also not
covered.

Since Medicare and private insurance do not
pay for audiological evaluation or purchase of
hearing aids or other assistive listening devices,
the elderly must pay for these services and de-
vices themselves or do without.

Federal Government programs for
the hearing impaired elderly

Hearing impairment among the elderly is a Fed-
eral Government concern because of its impact
on the safety and quality of life of elderly people
and because of the need for publicly funded
health and social services for the hearing im-
paired. Federal initiatives to address these con-
cerns have included funding for research and
some hearing services, legislation to guarantee ac-
cess to public services and facilities for the hear-
ing impaired, and regulation of hearing aids.
While these initiatives have benefited hearing im-
paired individuals of all ages, there is a need for
programs that address the specific problems of
the hearing impaired elderly.

The prevalence of hearing loss in the elderly
far exceeds that of most chronic diseases and dis-
abilities of later life, but the magnitude of this
problem has not been reflected in the amount of
research that has been conducted in pathology,
prevention, treatment, and rehabilitation. Most
hearing-related research has been directed to-
ward the most severe hearing problems and par-
ticularly the problems of deaf children. In con-
trast to children, however, hearing impairment
in the elderly is often mild or moderate, instead
of severe, yet it is very widespread; it is often pro-
gressive; it usuaIly has a gradual onset and is fre-
quently not recognized for some time; and finally,
hearing impairment in the elderly often coexists
with other health problems that complicate treat-
ment and limit the effectiveness of available as-
sistive devices. Research is needed on causes of
hearing impairment in the elderly and appropri-
ate treatment methods.

Denial of hearing impairment is a continuing
obstacle to treatment. public education to increase
awareness about the extent and type of hearing
impairments among the elderly is needed,

Few of the hearing impairments of the elderly
respond to medical or surgical treatment, and the
most effective method of treatment available at
present is the use of devices and techniques that
compensate for hearing loss. The elderly, their
families, and health care providers need informa-
tion about the kinds of devices that are available
to compensate for hearing impairment.
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Assistive listening devices have been developed
in the United States primarily by universities with
rehabilitation programs and by commercial man-
ufacturers. Marketing of new devices has been
a problem, and testing procedures for devices
have been inadequate. In some industrial coun-
tries such as Sweden, development, funding, dis-
semination, and repair of devices are considered
a national responsibility, In the United States the
Veterans Administration (VA) has a comprehen-
sive program of device development, testing, and
patient services, but outside of the VA, the deliv-
ery system is splintered and often ineffective. Ex-
tension of the VA model of services could stimu-
late device development and improved service
delivery.

Osteoarthritis

osteoarthritis is one of the most important
causes of chronic disability in the United States
and other developed countries. The disease is
found in all organisms with bony skeletons’ (98).
Although it is not a disease of modernity-evi-
dence of it has been found in the skeletons of
Neanderthal Man and even some dinosaurs—be-
cause the incidence of osteoarthritis rises with
age, and because its prevalence increases as in-
dividuals live longer, it has become much more
common in recent years. This rising prevalence
may give osteoarthritis the “highest morbidity rate
of all mankind’s diseases” (98). Some evidence of
the disease has been found in 90 percent of peo-
ple by age 40 (in autopsy studies), but it causes
symptoms only in a minority at that age.

Variations in diagnostic criteria render statis-
tics on incidence and prevalence uncertain, as
they are for many other disorders. All estimates,
however, indicate that the process that underlies
osteoarthritis occurs in almost everyone if they
live long enough, and that symptoms become in-
creasingly prevalent and more intense with age.
The disease is severe enough in 16 million to 20
million Americans to cause symptoms (97,105).
Some form of arthritis other than rheumatoid ar-

6Sharks, which do not have bony skeletons, but do have cartilag-
inous ones, are evidently immune to the  ravages of osteoarthritis,

A final concern is the failure of the hearing im-
paired elderly to utilize aural rehabilitation serv-
ices. Although hearing loss in the elderly is often
mild or moderate, it is not simple, and its effects
can be very serious. Government initiatives to in-
crease the use of aural rehabilitation services
could include increased funding and simplifica-
tion of the complex requirements for these serv-
ices under Medicare and Medicaid. In addition,
public education programs are needed to increase
awareness of the potential benefit of these serv-
ices among the hearing impaired elderly and their
families.

thritis was reported as affecting 47.5 percent of
those over 65 in 1981 (see Appendix A: Morbidity
and Mortality Data) and osteoarthritis would con-
stitute the vast majority of such cases. Osteoar-
thritis causing severe or moderate pain was noted
in 6.6 percent of those 65 to 74 in the National
Health and Nutrition Examination Survey (this in-
cludes only those cases for which patients re-
ported symptoms) (112). Had older age groups
been surveyed, the prevalence would have been
far higher. Other surveys have found evidence
of the disease in patients to dramatically increase
with age; changes in joint X-rays can be found in
only 4 percent of those aged 18 to 24, but in 85
percent of those 75 to 79 (105). Of those show-
ing some X-ray evidence of the disorder, 23 per-
cent reported moderate or severe symptoms. The
prevalence of osteoarthritis is higher in white
populations and lower in blacks, American Indi-
ans, and Asians living in Asia.

Osteoarthritis is a major factor in health care
costs and patient morbidity, but, like dementia,
is not a direct cause of death. osteoarthritis
causes an estimated 46 million visits to physicians,
3.7 million hospital days, 185 days spent in bed
away from the hospital, and loss of 68 million
workdays per year in the United States (104). The
Arthritis Foundation estimated the total costs of
all forms of arthritis at $13.3 billion in 1983 (96),
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of which osteoarthritis accounted for approxi-
mately 60 to 70 percent (more than $7 billion).
Although it is only one of hundreds of causes of
arthritis, it affects far more individuals than any
other cause.

Osteoarthritis should not be confused with
rheumatoid arthritis; only osteoarthritis is re-
viewed in this report. Rheumatoid arthritis is the
second most common form of arthritis, affecting
an estimated 6 million to 7 million people, but its
prevalence in many younger age groups makes
it less a disease of aging. Its cause is thought to
be disrupted immune function, and is quite dis-
tinct from the process underlying osteoarthritis.

Definitions and prevalence

Arthritis means inflammation of the joint,7 of
which osteoarthritis is one cause, Other names
for osteoarthritis include “degenerative joint dis-
ease, “ “osteoarthrosis, 8 and “hypertrophic ar-
thritis. ” These alternative labels reflect a degree
of medical disagreement about the disease proc-
ess, but the debate over proper terminology is
not germane to public policy regarding the con-
dition itself. OTA has selected “osteoarthritis” be-
cause it is the most common term. Osteoarthritis,
as used here, refers to the combination of bio-
chemical and anatomical changes in the joint that
cause symptoms in at least one joint.

Medical definitions of the disease are subject
to some controversy. Most physicians consider
the diagnosis if there is pain or stiffness and X-
ray evidence of joint damage. There is disagree-
ment, however, about the X-ray changes that in-
dicate osteoarthritis. Some physicians look for
unusual bone formations (osteophytes) around
the affected joint. others do not make the diag-
nosis without evidence of joint narrowing and
changes in the bone underlying affected joints.

What is osteoarthritis?

Osteoarthritis is the symptomatic disruption of
joint function. Functional impairment arises from
the biological changes described in this section,

which provide an introduction to the biology and
anatomy underlying osteoarthritis.

Joints are fluid-filled spaces lined by cartilage
and separating bones; those found on the limbs
(legs and arms) are adapted to permit easy move-
ment. Limb joints are most affected by this dis-
ease, especially those responsible for weight-bear-
ing (hips and knees), the vertebrae, and (for
unknown reasons) the joints closest to the tips of
the fingers.

Arm and leg joints are composed of a fluid-filled
cavity, surrounded by a fibrous capsule (see fig.
15). The surfaces that move against one another
are composed of cartilage. The cartilage sits over
bone. The cartilaginous surfaces are extremely
well adapted to ease of movement; they are four
times as slippery as Teflon ”, one of the most fric-
tionless artificial surfaces (98). Disruption of the
health of the cartilage tissue can reduce this ease
of movement, leading to joint stiffness. Irritation
of surrounding tissues leads to the symptom of
pain, osteoarthritis is one of the causes of ill
health of the joint cartilage.

Many types of injury to cartilage can lead to
changes similar to those seen in osteoarthritis
(102). Such changes include degeneration of the
cartilage, faulty attempts at repair, anatomic clefts
and blisters, and even complete exposure of
underlying bone. Injury can be caused by im-
posed immobility, removal of tissues that support
the joint, and extreme compression. The similarity
of normal cartilage repair to osteoarthritis has led
some to hypothesize that the disease is an abnor-
mal response to constant minor injury.

Joint cartilage relies on adjacent tissues for its
health. The surface of joint cartilage is coated with
special long chains of sugars and proteins. Bio-
chemical changes of these coatings have been as-
sociated with damage to cartilage, and can reduce
the slipperiness of the surfaces, causing increased
friction and yet more tissue damage.

Because cartilage does not contain blood ves-
sels,g it gets its nutrients and other factors from
the surrounding soft tissues and, more important-
ly, underlying bone. Proper cartilage repair ap-

T’rem: arthro-(joint) + -itis (inflammation).
‘From: osteo-(bone) + arthro-(joint) + asis (process)

‘Blood  Vessels appear to be prevented from growing into cartilage
by a molecule that is produced by the cartilage,
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Figure 15.-Diagram of Knee Joint X-Ray Photograph X-Ray Photograph
of Arthritic Knee Joint of Normal Knee Joint

—Bone

-Cartilage
-Synovial fluid

Capusule

SOURCE: National Institute of Arthritis, Diabetes, and Digestive and Kidney Diseases

pears to require access to cells in the bone mar-
row (102). The repair process may be sensitive
to influences from other tissues as well, including
hormones (thyroid-stimulating hormone and so-
matomedin have been postulated) and other
chemical messengers (growth factors, growth
suppressors, and certain nucleotides have all been
suggested) (98)102), Osteoarthritis can, over a long
period, lead to severe joint deformity, enlarge-
ment of surrounding tissues, and immobility.

Risk factors

The most important risk factor for arthritis is
age, which cannot be controlled. Other uncon-
trollable factors include (105):

● body type (risk is increased in stocky indi-
viduals, decreased in tall thin people);

. race (risk is increased in Caucasians over
blacks, Asians, and American Indians);

● diabetes (which may be partially controllable
when due to obesity) (98); and

● genetic traits (one possible form is influenced
by sex chromosomes; another involves many
genes).

There are also some controllable risk factors:

● obesity (many studies support this, but some
do not) (98);

● occupation (risk is increased in coal miners,
dock workers, and dominant hands of weav-

ers, but not in pneumatic hammer drillers);
and

● exercise.

one possible risk factor, exercise, deserves spe-
cial mention. Many orthopedic surgeons fear that
the current popularity of jogging and other vig-
orous exercises may exacerbate osteoarthritis. It
would be ironic if strategies that could prevent
some deaths (e.g., from cardiovascular disease and
stroke) were to worsen disability due to osteoar-
thritis. There is ample evidence that overexercise
can worsen the condition of those who have the
disease. Evidence that exercise can precipitate it,
however, is unclear. Studies of marathon runners
did not show more osteoarthritis of the hip, and
studies of soccer players showed some indications
of the disease, but other signs and symptoms
were absent (105). Whether osteoarthritis can be
caused by exercise thus remains an important
unanswered question.

Diagnosis

The diagnosis of osteoarthritis is made by cor-
relating symptoms of pain and stiffness with X-
ray evidence of changes in joints. other causes
of arthritis must be eliminated by history, physi-
cal examination, and laboratory tests. Such other
causes include infection, deposits of mineral crys-
tals (from gout or other metabolic disorders), and
some systemic diseases. one problem in making

38-800 0 - 85 - 4
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the diagnosis is that some patients wait for pro-
longed periods before seeing a professional. An-
other problem is that physician and patient per-
ceptions of the severity of the illness may differ.
one study found that while physicians’ and pa-
tients’ judgments of the degree of disability agree
for low levels, physicians may underrate the dis-
ability at higher levels (where such error may
make a greater difference) (107). The authors
point out that this can erode mutual trust, and
can lead to a paradox in that the physician be-
lieves that treatment is successful, but the patient
does not.

Prevent of disability and treatment

The Arthritis Foundation notes that patients
with osteoarthritis wait an average of 4 years be-
fore seeking medical attention from a physician.
This is unfortunate, because the progression of
the disease can be retarded, and its symptoms
ameliorated by routine treatments (table 9).

CHANGING THE PATIENT’S ENVIRONMENT
AND HABITS

Some symptoms of osteoarthritis can be pre-
vented by treatment and directed programs of
exercise and physical therapy. Some simple inter-
ventions can greatly retard the progression of the
disease. Use of a cane can, for example, reduce
the stress placed on the hip during walking by
a factor of 2 or 3 (113). Changing the environment
by adapting beds and chairs for easier entry and
exit, and arranging living space to avoid use of
stairs can greatly diminish the demands on the
individual, and can minimize the need for move-
ments that exacerbate the disease (113).

Weight reduction is often recommended to re-
duce the weight strain placed on knees and hips.
Job changes away from physically demanding oc-
cupations may reduce joint wear and tear, and
altering sports activities may be necessary to pre-
vent acceleration of joint degeneration.

Devices that compensate for diminished func-
tion, especially of the hand and major joints of

 the legs, could greatly improve the independent
and relatively normal functioning of those af-
fected by osteoarthritis. There appears to have
been little attention given, for example, to design-

Table 9.—Treatments for Arthritis

Assistive devices:
● Canes and devices that facilitate walking
● Special utensils
● Adapted furniture
. Special stairways
● Enlarged keyboards
. One-floor architecture
Physical therapy:
● Balanced program of rest and exercise
● Special movement and relaxation therapy directed at

specific joints
● Weight loss
Drug thearapy:
● Aspirin
● Nonsteroidal anti-inflammatory agents
● Others (steroids, etc.)
Surgical therapy:
● Hip joint replacement
● Bone reshaping (osteotomy)
● Joint debridement

Future possibilities:
● Specific hormones or growth factors active on joint

cartilage
● Joint surface replacement
● Cartilage transplantation
● Improved joint replacement techniques and

replacements for joints in addition to the hip
● More and better assistive devices
SOURCE: Off Ice of Technology Assessment.

ing computer keyboards to make them accessi-
ble to the millions of Americans whose hand mo-
bility is restricted by this disease.

PHYSICAL THERAPY
Treatment of osteoarthritis involves balancing

joint movement with protecting the joint from ex-
cessive movement. This implies the need for a
proper balance between exercise and rest. Weight
bearing and movement are imperative for proper
cartilage repair (98), but overexercise is a well-
known cause of excess disability. Physical thera-
pists, physiatrists (physicians engaged in physi-
cal therapy), and other providers can be effec-
tive in reducing muscle spasm and in training
patients to exercise and rest specific joints.

DRUG THERAPY
There are several drug therapies for osteoar-

thritis. The most common is the use of high doses
of aspirin. Aspirin has the unusual characteris-
tic of being both a painkiller and an anti-inflam-
matory agent, which makes it suitable for treating



Ch. 3—Selected Chronic Conditions, Technology, and Biomedical Research “ 93

both the process that causes pain (inflammation),
and the pain itself. Aspirin may also directly af-
fect some biochemical processes involved in car-
tilage repair, thus improving the repair process.
But because it can cause digestive disturbances,
ringing in the ears, and other adverse effects, and
some patients have violent reactions to it, aspirin
cannot be used by all patients. Further, recent
reports based on animal studies suggest that some
effects of aspirin can inhibit proper healing of ar-
thritic joints (101)108). Such studies have not yet
been extended to research on humans, hence
their relevance to standard therapy is not yet
clear.

Among the other drugs used in treating osteoar-
thritis, the most common is a class of drugs called
nonsteroidal anti-inflammatory drugs. These re-
duce joint inflammation and can prevent some of
the resulting pain and stiffness. Many such agents
are widely prescribed, including indomethacin
(Indocin”), ibuprofen (Motrin@), naproxen (Nap-
rosyn@), and others. These drugs are, in general,
reserved for patients who cannot tolerate aspirin.
They are more costly than aspirin, and have sig-
nificant side effects (109). Several drugs in this
group have recently been withdrawn from the
market because of side effects, and two others
are currently under investigation by FDA. Devel-
opment of safer anti-arthritic drugs in this class
is a high priority in the laboratories of many phar-
maceutical manufacturers.

Steroid drugs are not generally used for routine
treatment because of the many possible side ef-
fects, but they can be effectively used by local
injection for flare-ups, or before surgery.

SURGERY
Total joint replacement is a relatively new tech-

nique, made possible by technological advances
in low-friction materials, biocompatible plastics
and metals, and development of cements that can
function in bone. The joint most commonly re-
placed is the hip, but some centers are also per-
forming knee replacement surgery, and surgery
on other joints, such as fingers and shoulders, on
an experimental basis.

More than 60 percent of the 75)000 total hip
replacements done in the United States annually

are done in those over 65, mainly because of os-
teoarthritis (110). Hip replacement is now a rou-
tine procedure, which can reduce pain, improve
mobility, and has a low risk of failure. The risk
of death during the operation is less than 1 per-
cent, and the risk of infection is similarly low. In-
cluded in the l-percent risk are clot formation
in leg veins (clots can cause severe problems if
they break off and pass through the heart to the
lungs). Temporary urinary retention is found in
15 to 30 percent of patients. A major conference
on the subject at the National Institutes of Health
(NIH) concluded that hip replacement “when done
for incapacitating pain and dysfunction . . . gives
a predictably excellent result in the vast majority
of patients” (110).

The same conference found that present tech-
nology results in 90 percent of devices remain-
ing functional 10 years after surgery (110). The
main complication of total hip replacement is loos-
ening of the apparatus. Fracture of the device oc-
curs in approximately 0.5 percent of cases. A
search for improved cements to keep the devices
in place, and development of devices that do not
require cement (by allowing bone growth into the
device) are underway (105). New technologies also
may permit detection of loosening by detecting
sounds of the device under stress (111). Surgical
replacement of hips and other joints is effective,
but expensive.

It is estimated that $700 million was spent in
1979 for hip replacements alone, 59 percent of
which was done to replace joints affected by os-
teoarthritis (103). The rising numbers of elderly
in the U.S. population, especially of those who are
very old, suggests a rapid increase in this total
unless means of preventing osteoarthritis can be
found. The potential for cost growth as more joint
replacements are done is a topic of concern for
health policymakers. There are large numbers of
potential recipients, and as the technology ad-
vances, such surgery may well become more at-
tractive to a larger proportion of those with
osteoarthritis or osteoporosis, This raises the
prospect of difficulty in establishing criteria for
deciding who should be entitled to joint replace-
ment, establishing publicly acceptable mecha-
nisms for rationing or otherwise constraining
access to joint replacement through Federal pro-
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grams, or continued cost escalation driven by
demand.

Osteotomy involves reshaping the bone to re-
duce stress, or to provide a more favorable ana-
tomic orientation of the joint. It is now less com-
monly used because of the advent of total joint
replacements. joint debridement is removal of un-
wanted tissue from the joint space, and can help
when there is free cartilage or bone irritating the
joint. Hip surface replacement is also being tried
for some cases of arthritis, mainly in younger pa-
tients (106),

POSSIBLE FUTURE DEVELOPMENTS
Future prevention and therapy of osteoarthritis

may include new drugs to promote cartilage
growth and regeneration, production of growth
factors and hormones through biotechnology, im-
proved joint replacement, regrowth or replace-
ment of joint surfaces, and development of de-
vices to compensate for diminished function,
Increased attention to this potentially large mar-
ket by companies that produce devices could also
greatly improve the functioning of arthritic in-
dividuals. Designers of chairs, stairways, beds,
telephones, and computer keyboards are likely
to adapt their designs for use by the growing
numbers of those affected by arthritis. Develop-
ment of “smart” technologies to assist in daily
activities should prove highly marketable to this
large subpopulation.

Quackery

A major problem in arthritis treatment is the
proliferation of quack remedies and consumer
fraud. The Consumers Union notes that “quack-
ery thrives best on human illnesses for which
there is no cure” (99). The persistent and unremit-
ting symptoms of pain and stiffness also spur the
search for remedy, or the promise of it. The large
number of affected individuals encourages pro-
moters to try to tap this potentially lucrative mar-
ket. Both chronic discomfort and high prevalence
contribute to the problem of quackery. Further,
the episodic nature of the illness can breed per-
sonal anecdotes of “successful” treatments, when
an individual happens to take action just at the
time the symptoms are naturally subsiding.

one additional factor can render arthritis vic-
tims vulnerable to the attractions of useless sub-
stances, devices, and procedures: the patient’s
perception that traditional medicine has failed.
This can be exacerbated by the frequent disparity
between the patient own measure of discomfort
and that acknowledged by medical practitioners.

The Arthritis Foundation has variously esti-
mated the amount spent on false or unproven
remedies as $950,000 and $1.8 million (96,97).
Quackery can take many forms:

 drugs;
● chemical mixtures (often containing hor-

mones);
● diets;
 special “clinics”;

● devices; and
● “therapeutic” jewelry (e.g., copper bracelets,

gold, etc.).

Examples of useless or unproven remedies in-
clude DMSO, a common chemical solvent, which
has been heavily promoted for relief of arthritic
symptoms, despite a lack of verifiable effects. Cop-
per bracelets were popular for a time, and one
patently fraudulent device, the “Vryllium Tube,”
consisted of $0.02 worth of salt and sold for $250.
Special clinics in Mexico and the Dominican Re-
public have catered to the desperation of arthritis
victims, and special diets and diet books can be
found in profusion (99).

The creative marketing techniques sometimes
used by American drug companies, encourage un-
enlightened self-medication. Promoting agents to
the public for relief of arthritis symptoms can lead
to inaccurate self-diagnosis, and, in the words of
a 1977 FDA panel, “Consumers who self-treat with
an over-the+ ounter pain reliever for these dis-
eases, without first seeking medical attention, may
be risking irreversible damage to joints and other
tissues” (99).

Social factors

As with any other chronic condition, optimal
patient functioning relies not only on physiologic
change and medical intervention but also on social
variables and public policy:
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R is clear that patient motivation, patient com- among other factors, may be as important deter-
pliance, education level, socioeconomic status, minants of disability as are the biologic activity
arrangement of health care resources in the of the disease or the extent to which that biologic
community, payment mechanisms, public and activity may be controlled by medicinal agents
patient education programs, and family support, (loo).

Osteoporosis 10

Introduction

Osteoporosis (“porous bone”) is a major chronic
disorder of older people. It is defined as a condi-
tion in which total bone mass is decreased while
bone volume is unchanged; therefore the density
of the bone decreases. This thinning of the bone
increases its fragility and makes it more suscep-
tible to fracture. Activities and stresses that would
not harm normal bone can result in fractures of
osteoporotic bone. Loss of bone mass occurs in
all people as they age, but the rate of loss is higher
in women for about 10 years immediately follow-
ing menopause, This period of rapid loss causes
women to be especially subject to fractures and
the secondary problems that ensue.

This predisposition to fracture makes osteopor-
osis of significant importance to individuals over
40 and to the health care system.

Magnitude of the clinical
and social problem

Osteoporosis is an important cause of morbidity
and mortality in the elderly. It appears to be the
underlying cause of about two-thirds of hip frac-
tures in older people (132). The incidence of hip
fractures due to osteoporosis was estimated to
be 98 per 100)000 people in the United States in
1977 (130)132); their total annual cost (acute care
only) was estimated to be about $800 million. The
total cost of osteoporosis in the United States has
been estimated at $3.8 billion annually, and osteo-
porosis affects 15 million to 20 million Americans
(145)!

Greater life expectancy and rising health care
costs are expected to sharply increase the costs

This section written by Sheila Taube, Ph .D , as part of the ,XIH
Grants ,Associates Training Program,

related to hip fractures. The total number of pa-
tient days spent in general hospitals as a result
of hip fractures now ranks 10th among conditions
counted (131). Fractures of the wrist are also a
problem in people with osteoporosis and can re-
sult from relatively minor stresses. Vertebral frac-
tures are common; it is estimated that 25 percent
of white women have at least one vertebral frac-
ture by the age of 60 (122). Most of these frac-
tures are compression fractures—’’crush frac-
tures” —in which the vertebra simply collapses
from the weight of maintaining the body in the
upright position. Vertebral fractures often go
unrecognized as fractures but may cause consid-
erable pain. The pain frequently is not restricted
to the area of the fracture, but can be felt in other
areas, such as the abdomen.

The immediate medical and surgical problems
posed by these fractures frequently foreshadow
a significant impact on the individual’s lifestyle.
A number of studies of patients who suffered hip
fractures (117,122,125,131) indicate a 16- to 40-
percent increase in mortality within the first year.
Only about 50 percent of patients are likely to re-
turn to pre-fracture mobility; approximately one-
third enter nursing homes and remain there per-
manently (127,129,131). Mortality rates related to
hip fractures were found to be higher in older
patients (over 80), males, and patients with de-
mentia or confusion (131). Of those patients who
were living at home prior to the fracture and ul-
timately returned home, about 20 percent had to
spend some time in a nursing facility during the
interim (127,131). This nursing care tends to in-
cur considerable expense, which is generally not
fully reimbursed by public or private health in-
surance. The social problems are also significant
because the patient is separated from his or her
friends, family, and regular activities, which can
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cause depression and other psychological
problems.

Direct costs of osteoporosis include diagnostic
tests, drugs, surgery, prosthetic devices, physi-
cal therapy, long-term care, and social rehabilita-
tion. The indirect costs include productivity de-
creases from lost labor and its impact on the gross
national product, although most osteoporotic pa-
tients are older women who are no longer in the
work force.

Biology and physiology

Bone consists of a soft protein framework that
is hardened by deposition of calcium salts. It is
a dynamic tissue that is constantly being remod-
eled (reshaped and renewed) throughout a per-
son’s life. Bones provide the skeletal structure for
the body and also serve as a repository of miner-
als such as calcium, magnesium, phosphorus, and
sodium, which are required for a variety of the
body’s functions. This remodeling of bone is ac-
complished by simultaneous resorption (removal
of structural components) and formation (redep-
osition). Any condition in which resorption ex-
ceeds formation results in decreased bone mass.

Resorption and formation are usually tightly
coupled so as to maintain bone structure and
function. This coupling appears to be a localized
phenomenon; the cells responsible for the resorp-
tion and formation processes are active in the
same bone surface at the same time. The resorb-
ing cells are called osteoclasts, and the forming
cells are called osteoblasts. The two cell types to-
gether are considered to be a “remodeling unit.”
Turnover of bone is high when there are many
“remodeling units” present and low when there
are few. The relative rates of activity of the two
cell types determine whether there is net gain or
loss of bone mass.

An individual’s total bone mass generally
reaches a maximum in the second to fourth dec-
ade of life and then begins to decline, The initial
rate of decline is the same for both men and wom-
en, about 0.5 percent per year. When women en-
ter menopause, however, the rate of bone loss
increases to 1.0 to 1.5 percent per year for about
10 years and then begins to slow again to a rate
similar to that in men (138,141). The rate of bone

loss differs for different parts of the skeleton
(138). Bones most affected include the metacar-
pal (the bones between the wrist and the fingers),
the neck of the femur (that part of the thigh bone
which forms the hip), and the vertebrae. Different
bones lose mass in different ways; bones of the
spine are more prone to losing their internal
structure, while those in the limbs become thin
near the edges.

The cause of age-related bone loss is not clear.
It appears that the rate of resorption is increased,
but it has been difficult to find a consistent cause
underlying this increase. The metabolic interac-
tions involved in bone turnover are complex, and
normal function depends on a balance of calcium
intake, absorption into the blood, deposition in
bone, and excretion. These processes are con-
trolled by hormones (particularly parathyroid and
adrenocortical hormones) and by vitamin D and
its derivatives. They are also affected by dietary
components other than calcium, such as protein,
phosphorus, fiber, and others.

Specific parameters that have been examined
have not provided consistent correlations be-
tween metabolic changes and increased bone loss.
There has been no direct evidence that increases
in parathyroid hormone levels associated with age
are any greater in osteoporotic patients (120).
There appears to be no relationship between the
degree of bone loss and the age of onset of men-
opause (128). There have been no consistent
changes in adrenocortical function documented
in osteoporotic individuals, although suggestions
have been made that subtle changes in function
of the pituitary, adrenal, or gonadal glands might
play a role in osteoporosis (128). Osteoporotic pa-
tients generally have lower body weight and less
muscle mass than nonosteoporotic controls, but
the significance of this observation is unclear
(118,128). It is possible that tall thin people can
less afford to lose bone mass than stockier people.

Current research is directed toward a better
understanding of the molecular aspects of bone
remodeling, Growth factors have been identified
that stimulate osteoblasts (the cells responsible for
bone formation). Human skeletal growth factor,
for example, may couple bone formation and re-
sorption and may be involved in osteoporosis
(144). Attempts are being made to define the cells
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and molecules that affect activity of both the
osteoblasts and the osteoclasts (135). With this
knowledge, it may then be possible to manipulate
the system to maintain the balance of activity nec-
essary to prevent bone loss. Much of the current
molecular research is on bone cells in culture, a
technique only recently perfected; it will take time
to relate findings in these experimental situations
to events actually occurring in the body.

Diagnosis

The diagnosis of osteoporosis can present ma-
jor difficulties. The diagnosis is made by exclu-
sion; the doctor must determine that the patient
has no other causes of bone loss, such as under-
lying metabolic disorders, metastatic cancer, mal-
nutrition, or drug-induced disorders. The condi-
tion is frequently undiagnosed until a fracture
occurs. Vertebral fractures are often detected by
accident when a patient has an X-ray taken for
some unrelated problem. Once fractures have oc-
curred, examination usually reveals considerable
bone loss. To make the diagnosis of osteoporosis,
the physician must first exclude other possible
causes of bone loss; if any specific disorders af-
fecting bone are found, appropriate treatment is
initiated. If no underlying cause is found, the con-
dition is considered to be osteoporosis.

In order to attempt to prevent fractures result-
ing from bone loss, it must be possible to detect
this loss early and to measure the rate of loss.
Standard radiographic procedures are not sensi-
tive enough to detect the early stages of the dis-
ease because 30 to 40 percent of the bone must
be lost before osteoporotic changes can be de-
tected by these techniques. Nevertheless, films of
the spine and hand can aid in the differential diag-
nosis of osteoporosis by identifying other diseases,
and are sensitive enough to detect later stages of
osteoporosis. The characteristic changes in ver-
tebral osteoporosis that distinguish this disease
from other bone diseases generally occur in the
lower portion of the spinal column (below the
sixth thoracic vertebra, at the midchest level).
Changes seen higher in the spine are usually due
to other causes, such as cancer, trauma, or in-
fection. The particular vertebral shape changes
are also characteristic of osteoporosis; for exam-

ple, the vertebral bodies may become increasingly
biconcave and wedge-shaped. Other shape
changes indicate that other disorders may be
present. Similarly, hand films can provide clues
for differential diagnosis since changes seen can
distinguish between osteoporosis and underlying
hormonal imbalances (137).

X-ray measurements are only useful once
changes have occurred; a procedure that could
detect very early losses and identify individuals
at risk would be of far greater value. More sen-
sitive methods for measuring bone density are be-
ing developed. Photon absorptiometry is a sophis-
ticated method that employs a highly focused
beam of light at one frequency to examine the
total mass of bone in the path of the light. This
technique is only useful for examining peripheral
bones (in the arms and legs) and is not yet avail-
able at all medical centers. Dual photon absorp-
tiometry, a modification of this technique, can be
used to examine the spinal column but its avail-
ability is even more limited. Quantitative comput-
erized axial tomography (CAT) scanning of the
spine can be used to make careful density meas-
urements of spinal bones, but is expensive and
not widely used. All of these techniques are be-
ing improved in terms of precision and reduction
of X-ray dose, but usefulness for routine screen-
ing must still be assessed. As yet there are no
reliable markers in blood or urine that can be
used to quantitate bone loss; some blood tests in-
dicate metabolic disorders, but these do not meas-
ure the condition of specific bones.

Treatment and prevention

The ability to measure bone loss prior to frac-
ture is likely to have important implications for
prevention and treatment. The pattern of bone
loss may provide physicians with clues concern-
ing other underlying disorders as well as with
prognostic information.

Treatment of osteoporosis is complex primari-
ly because it involves care of problems arising
from the underlying bone loss, that is, fractures
and their sequelae. As discussed earlier, hip frac-
tures are a major occurrence; surgical repair of
the fracture or replacement of the hip is required.
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Surgical techniques and prosthetic devices have
improved, and death rates now appear to corre-
late more with age and predisposing disease than
with common complications of surgery such as
infections and embolisms. Total hip replacement
is sometimes required. Fractures and the neces-
sary immobilization following surgery further
complicate the osteoporosis because lack of ex-
ercise results in further bone resorption and pre-
disposes the individual to formation of clots in
blood vessels.

Vertebral compression fractures cause pain,
postural changes, and increased strain on the
muscles of the torso. Treatment for pain and pos-
tural problems can include bed rest, analgesics,
and orthopedic braces of various sorts. Bed rest
must be balanced with a need for exercise be-
cause of the complications of immobility men-
tioned above, but rest may be necessary to re-
move the stress on the spine. Painkillers must be
used carefully as well, because of side effects such
as constipation and disorientation. orthopedic
braces can be very uncomfortable, but they do
relieve the pressure on the spine and permit
somewhat more mobility. Younger patients tol-
erate the rigid supports better than older patients.
There are exercises that can be performed safely
to relieve pain, but these should include only ex-
tension exercises; flexion can cause more pain and
may result in new fractures (140).

A major treatment issue concerns the measures
that can or should be taken to prevent further
fractures once it is clear that clinical osteoporosis
is present. Most studies indicate that Iost trabec-
ulae of bone (the spiny meshwork inside the bone)
cannot be replaced, but significant research is be-
ing performed to determine how to decrease the
rate of bone resorption, As more information is
gained concerning the normal metabolism of
bone, attempts are being made to enhance bone
formation or decrease resorption. These include
use of mineral supplements, vitamin therapy, hor-
monal therapy, and exercise. Aside from wide ac-
ceptance of calcium supplements, few, if any, of
the “treatments” are accepted universally as ef-
fective. This is because more definitive studies are
required to prove cause-and-effect relationships,
or efficacy of treatments (121).

A consensus conference at NIH addressed the
question of defining optimum treatment of oste-
oporosis in April 1984, and concluded that care-
fully monitored estrogen therapy, calcium sup-
plementation, vitamin D administration or
exposure to sunlight, and exercise are all poten-
tially effective methods of treatment (145).

Vitamin D increases both bone resorption and
formation. Experience with this vitamin and its
analogs (all involved in calcium and bone metab-
olism) is limited, and the studies are inconclusive.
The best results have been obtained with an ac-
tivated form of vitamin D, but levels must be mon-
itored with care since too high a dose can increase
bone resorption (150), In general, vitamin D
should be used carefully because it is easy to at-
tain toxic levels.

Sodium fluoride (NaF) has been shown to in-
crease bone mass, but the bone has unusual crys-
tal structure and decreased elasticity. In addition,
joint pain and severe gastrointestinal problems
occur in as many as 50 percent of patients (139).
Calcium supplements given with NaF result in
more normal bone structure, but there are still
side effects in one-third to one-half of patients,
and it is not certain that the increased bone mass
is associated with fewer fractures. A large clini-
cal trial of NaF treatment is currently underway
under sponsorship of NIH.

Hormone treatments may also prove effective
in treating osteoporosis. Preliminary studies using
parathyroid hormone or its active fragment have
not been encouraging; both resorption and dep-
osition increased (136). Use of estrogen, a female
sex hormone, has received a great deal of atten-
tion. Most researchers now agree that estrogen
therapy for the first few years following meno-
pause slows the rate of bone loss to that of men
or premenopausal women. why female sex hor-
mones affect bone physiology is not clear, Never-
theless, empirical studies support a consensus that
low doses of estrogen” are beneficial in terms of
bone formation and resorption, and in prevent-
ing fractures of the hip, in the arm, and above

11When given cyclically with progestins and periodic withdrawal
of both hormones to allow bleeding, analogous to uses for contracep-
tion and menstrual regulation.
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the wrist. (124,133,149). When to terminate treat-
ment has not been agreed upon, and the mini-
mum effective dose is under investigation (123).
Another controversy arises over the dangers of
estrogen treatment—the increased risks of both
blood clotting and cancer of the lining of the
uterus (endometrial carcinoma). For women who
have had hysterectomies, estrogen therapy ap-
pears to be relatively safe because the risk of en-
dometrial carcinoma is removed. A newly un-
covered aspect of estrogen therapy, however, is
encouraging; the overall mortality of women dy-
ing from all causes is lower for those treated w-ith
estrogen than for those who are not (116). The
questions about estrogen use as a routine meas-
ure in postmenopausal women cannot be an-
swered without more long-term prospective stud-
ies. These studies are difficult to perform because
women have to be followed over many years (per-
haps as long as 20 or 30 years), and there are ethi-
cal questions as well. The relative risks and costs
of osteoporosis and endometrial carcinoma have
been compared (148), and it has been suggested
that if osteoporosis is already present, the risks
of further deterioration are greater than for en-
dometrial carcinoma. Because the issue has not
been resolved to everyone’s satisfaction, estrogen
therapy has not been recommended as a regimen
and its use is being evaluated on a case-by-case
basis. FDA has, however, approved estrogen for
treatment of osteoporosis at the physician’s dis-
cretion, and carefully monitored estrogen ther-
apy was recommended for white women at the
NIH Consensus Conference (145).

one recent finding may change treatments for
osteoporosis. Thiazide diuretics, used in the treat-
ment of heart failure and hypertensions, appear
to be associated with reduced numbers of bone
fractures among women taking them (147). Fur-
ther investigation of this phenomenon may lead
to a new strategy for treatment.

Calcium intake and absorption are widely ac-
cepted as important in preventing osteoporosis
(134). Calcium alone is considered effective in
slowing bone resorption, but the amount of cal-
cium in the diet decreases as people grow older
because of changes in the foods they eat (121),
In addition, absorption from the gut appears to
decrease. The cause of this decrease is not clear,

Increasing the intake of calcium does appear to
increase the total amounts of absorption, and cal-
cium is not toxic in the amounts necessary to pro-
vide adequate absorption (143). However, there
are some contraindications to calcium supple-
ments: decreased blood flow through kidney (di-
minishing kidney filtration rate), or hyperpara-
thyroidism, but these conditions can be assessed
prior to prescribing supplements.

Proper calcium intake should be maintained as
people age, and this may require supplementa-
tion of the normal diet. In order to achieve ab-
sorption of the recommended amount of calcium
(800 to 1,000 mg per day), it is probably neces-
sary to consume 1.5 to 2 times this amount (still
within the safe limits). Active forms of vitamin
D that enhance calcium absorption from the in-
testine are under investigation by the FDA, and
may prove useful in preventing osteoporosis. Cal-
cium may not be the only mineral involved in os-
teoporosis. Zinc deficiency has also recently been
associated with osteoporosis, but its the link to
the thinning of bone has not been established
(115).

Another critical element in maintaining bone
health is exercise, specifically weight-bearing ex-
ercise. Bone mass decreases when physical activ-
ity is reduced. Studies of immobilized subjects
have indicated that loss of bone begins very soon
after immobilization, and on full bed-rest the cal-
cium loss is about 200 to 300 mg per day (about
one-fourth to one-third of the Recommended Die-
tary Allowance) (119). Exercise has been shown
to increase bone mass in normal individuals dur-
ing recovery from immobilization (146) and in
women after menopause (114, 142). Once osteo-
porosis has been diagnosed, the exercise program
should be carefully designed to avoid stress to
fragile bones.

Although this discussion has concentrated on
treatment efforts aimed at further reducing bone
loss and fractures once osteoporosis has been
diagnosed, some comments also apply to preven-
tion of the disease. Studies to date suggest that
bone mass must be built and maintained prior to
the fifth decade of life and that the greater the
bone mass at its peak, the more the individual can
afford to lose before the bone becomes subject
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to fracture (121). Women especially should be
sure to eat calcium-rich foods and to carefully
assess their diets to assure proper calcium in-
take. 12 Nutrition is a complex science, and calcium
absorption and excretion are affected by other
components of the diet such as protein (high pro-
tein increases calcium excretion) and fiber [effects
are not clearly understood yet) so that an indi-
vidual’s entire diet must be analyzed to assure
proper nutrition. It is also important for women
to maintain muscle and bone mass through reg-
ular exercise. The NIH Consensus Conference rec-
ommended that women take 1,000 to 1,500 mg
calcium daily, starting well before menopause
(145).

To determine the extent to which age-related
bone loss can be retarded by calcium supplemen-
tation, studies must be performed over a period
of time that is long enough to permit accurate
rates of loss to be calculated. Studies are needed
to assess calcium absorption under different con-
ditions, i.e., high concentrations of calcium, ef-
fects of other nutrients, etc. Prospective longitu-
dinal studies are required to establish a firm
relationship between calcium nutrition in early
life and development of peak bone mass as well
as the relationship between peak bone mass and
later susceptibility to fracture. The longitudinal

12Wood sources of calcium in food are dairy products, and vege-
tables such as parsley, soybeans, and spinach. For those who can-
not tolerate milk easily, yogurt is an acceptable substitute. Calcium
supplements are readily available as over-the-wounter products,

studies necessary to prove cause and effect are
almost impossible to carry out because of the long
time span over which observations and measure-
ments must be made. However, some of the nec-
essary evaluations could be included in ongoing
longitudinal studies such as the Baltimore Longi-
tudinal Study on Aging. One longitudinal study,
sponsored by NIH, started in 1967. Those in the
study are just now entering the age of suscepti-
bility to osteoporosis.

Because the various methods of preventing or
treating osteoporosis have not been rigorously
compared for relative efficacy (126), there is a
clear need for randomized clinical trials.

Summary

Osteoporosis affects a significant number of
elderly individuals. The morbidity and mortality
associated with fractures are costly in terms of
hospital care, long-term care, and rehabilitation,
and the social costs to the individual and his or
her family are substantial, although they cannot
be precisely measured. Although research on
bone physiology suggests the availability of pre-
ventive measures and treatments to those who
are susceptible to osteoporosis, most prevention
methods still require confirmation by research.
Earlier diagnosis is considered important to a bet-
ter prognosis, and such new technologies as pho-
ton absorptiometry make earlier diagnosis pos-
sible.

Policy for basic biomedical research

Provision of health care for the increased num-
bers of older individuals in American society will
involve activity in many sectors: prevention of dis-
ease, promotion of health, good nutrition, deliv-
ery of health care, diagnosis and treatment of dis-
eases, and research into all of these. This section
focuses on that segment of the Federal Govern-
ment’s activity related to biomedical research.

In light of the aging of the American popula-
tion, those diseases that are more common in the
elderly will affect a higher proportion of the total

population, Research on aging and diseases that
affect older people will therefore become progres-
sively more important, and funds expended in this
area are likely to benefit more individuals. The
Federal Government devotes 27 percent of its
funds to services for older citizens and disburses
$53.5 billion for Medicare and Medicaid, the two
largest health care programs for older Americans
(154). In the most recent inventory of Federal re-
search specifically on aging (but not including all
research on diseases common in older people),
a task force found Federal spending for biomed-
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ical research on aging was $177 million in 198013

(163). The agency supporting the largest amount
of research on aging was the National Institute
on Aging (NIA), which spent $42.3 million, or 24
percent of the total. These figures do not, how-
ever, include all research on such disorders prev-
alent among the older population as stroke,
atherosclerosis, or arthritis. In terms of other
disorders, such as dementia, NIA has taken the
lead. Research figures on the diseases for which
most research is performed at institutes other
than NIA would significantly expand the totals.
Precise figures cannot be given because survey-
ing research on diseases important to the elderly
population would entail making difficult judg-
ments about which diseases to include, and would
necessitate another, much larger, inventory
effort.

It is clear, however, based on research expend-
itures compared to health care costs, cited in
other sections of this chapter, that research on
several chronic conditions of older Americans is
relatively neglected. Federal research expendi-
tures on Alzheimer disease, for example, total less
than $40 million, compared to $8 billion to $10
billion Federal outlays for acute and long-term
care, and roughly equal contributions from pri-
vate sources.

While there is no complete accounting of the
resources devoted to research on all diseases of
importance to the older American population, it
is possible to make rough estimates of the rela-
tive Federal costs of health care and biomedical
research for the total population. In 1982, costs
of health care were $322 billion nationwide, ac-
counting for 10.5 percent of the gross national
product. In this same year, estimated total Fed-
eral and non-Federal funding for health research
and development was $9.2 billion, or 2.9 percent
of total spending on health care. Appropriations
for the National Institutes of Health (NIH) were
$3.6 billion, or 1.1 percent of the total spending
for health care nationwide. NIH sponsors the vast
majority of federally sponsored biomedical re-

13This inventory was done primarilv bv computer search of. .
abstracts for aging-related terms. This procedure would miss many
basic science and clinical projects relevant to diseases highly prev-
alent in the older population that not did not include such terms,

search (comprising 37 percent of all health re-
search, and 69 percent of Federal support for
overall biomedical research). An approximate fig-
ure for relative Federal spending for health care
v. biomedical research might thus be estimated
by comparing NIH funding to spending for fed-
erally funded health care through the two largest
programs, Medicare and Medicaid. In 1982, these
two health programs disbursed $83 billion from
Federal sources. The NIH budget would constitute
4.4 percent of this total (see fig. 16).

Federal funding for biomedical research has re-
mained fairly constant in real dollars over the past
decade, but has declined as a proportion of health
care costs from 3.9 percent in 1972 to 2.9 per-
cent in 1982. Funding for biomedical research has
also failed to keep pace with overall trends in re-
search and development: the proportion of dollars
going to biomedical v. other types of research de-
clined from 12.4 percent in 1972 to 11.7 percent
in 1982. The proportion of funding for health re-
search provided by the Federal Government de-
clined from its 1977-79 peak of 41 percent of all
health research support to 36 percent in 1982,
and is now approximately the same as the Fed-
eral share a decade ago (when it was also 36 per-
cent) (see fig. 17).

There is no method of determining an optimal
level of Federal spending for biomedical research
overall or even for a particular disease or class
of diseases. There is no competitive market that
can establish an equilibrium among spending for
prevention, diagnosis, treatment, delivery, and re-
search. In the absence of such a self-correcting
mechanism, decisions about the relative levels of
support are made administratively, based on a
calculus of mixed economic, biological, ethical,
medical, and political considerations.

Congressional role in supporting re-
search on aging

The growth of biomedical research in the
United States has depended on action by Congress
to authorize and fund the Federal agencies re-
sponsible for performing and coordinating re-
search, especially at NIH, The NIH budget has
grown from $48,000 in 1933 to $55 million in
1953 to $4.3 billion in 1984. This growth has oc-
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Figure 16.– National Health R&D, 1972 and 1982, as Related to Total R&D Cost and Total Health Cost

Total R&D Cost

1972 $28.5 billion

Health R&D $3.5 (12.40/o)

> Health R&D) $9.2 (11.7%)

Total Health Cost

 Health R&13 $3.5 (3.9%)

National Expenditures for Health,
Total R&D, and Health R&D, 1971-81

1972 ’73 ’74 ’75 ’76 ’77 ’78 ’79 ’80 ’81 ’82
est.

1982 $317.0 billion
est.

-Health R&D $9.2 (2.90/o)
SOURCE NSF and NIH
SOURCE HCFA, with adjustments of R&D (and theretore of totals) to conform to NIH data

curred as a consequence of wide acceptance
among congressional leaders of the importance
of biomedical research. In 1974, Congress created
a new institute at NIH, the National Institute on
Aging, “for the conduct and support of biomedi-
cal, social, and behavioral research and training
related to the aging process and the diseases and
other special problems and needs of the aged”
(Public Law 93-296).

NIA has taken a clear lead in research on some
disorders. For example, it supports the largest
effort on Alzheimer disease and dementia. NIA
obligated $9.3 million out of a total of $22.3 mil-
lion spent on Alzheimer disease in fiscal year
1983. This proportion will further expand with
the substantial increase of funds designated for
research on Alzheimer disease and related dis-
orders in fiscal year 1984 ($36.4 million to $37.8
million). NIA was intended to focus its efforts on
the disorders and problems of older Americans.
NIA coordinates research among the various in-
stitutes, and incorporates biological and social
science research into a national research plan on
aging.

NIA has convened panels of experts to formu-
late planning for national research on aging. Their
most recent report entitled, A National Plan for

Research on Aging (165), has played a pivotal role
in determining current research priorities.

Congress has supported growth at NIA over the
past decade. The appropriations figures itemized
below show the rise in funding for NIA. Although
these figures have not been adjusted for inflation,
they do show an increase in the proportion of NIH
funding devoted to aging research. But because
NIA remains the second smallest of the institutes,
the increase at NIA has little proportionate im-
pact on overall NIH funding allocation. (For ex-
ample, the 1983 appropriation of $91.6 million for
NIA compares with $595.7 million for the National
Heart, Lung, and Blood Institute (NHLBI) and
$962.6 million for the National Cancer Institute.)

Appropriations for the National Institute on Aging
(millions of dollars)

Fiscal year 1976 . . . . . . . . . . . . . . . . . . . . ... .$ 19.3
Fiscal year 1977 . . . . . . . . . . . . . . . . . . . . . . . . 30.0

Fiscal year 1978 . . . . . . . . . . . . . . . . . . . . . . . . 37.3
Fiscal year 1979 . . . . . . . . . . . . . . . . . . . . . . . . 56.9
Fiscal year 1980 . . . . . . . . . . . . . . . . . . . . . . . . 70.0
Fiscal year 1981 . . . . . . . . . . . . . . . . . . . . . . . . 75.6
Fiscal year 1982 . . . . . . . . . . . . . . . . . . . . . . . . 81.9
Fiscal year 1983 . . . . . . . . . . . . . . . . . . . . . . . . 91.6
Fiscal year 1984 . . . . . . . . . . . . . . . . . . . . . . . . 112,3

SOURCE Fiscal years 1976-82 NIH Data Book, NIH publication No 83.1261, final year
1983 and 1984 Congressional Record H 8445, Oct 20, 1983
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Figure 17.—National Support for Health R&D by Source, 1972-83
(Dollars in Millions)
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SOURCE: National Institutes of Health (164).

NHLBI provides most of the support for re-
search on cardiovascular and respiratory diseases,
disorders that are responsible for most deaths
among older populations. The National Institute
of Arthritis, Diabetes, and Digestive and Kidney
Diseases (NIADDK) expends most of the funds that
support work on arthritis and osteoporosis, con-
ditions that are major causes of disability among
the elderly. The National Cancer Institute funds
research on cancer, one of the most feared killers
of older Americans,

Reasons for supporting
biomedical research on aging

HEALTH AS A JUSTIFICATION FOR
BIOMEDICAL RESEARCH

The most compelling reason for supporting bio-
medical research is the future health of the Amer-
ican population. Investment in research now is
a means of conferring improved health on pres-
ent and future Americans, and providing infor-
mation for use by all populations in the world.

The primary product of research is informa-
tion that is freely available to all—that is exclusive
to no particular group. This aspect of research
places it in a category economists call “public
goods.” For example, a successful treatment of ar-
thritis would improve society as a whole by de-
creasing demand for social services, and by im-
proving the quality of life of countless individuals
who cannot now be identified. Much as we all
benefit from free access to information about
weather, we are all better off for knowing how
to prevent ill health. Most biomedical research is
funded by the Federal Government because mar-
ket mechanisms cannot serve to adequately allo-
cate resources to long-term research. Market
mechanisms fail, in part, because of both the high
degree of uncertainty associated with basic re-
search and the general applicability of many re-
search results (a company does not gain relative
advantage from investment if all companies can
apply the results of its research). Progress in re-
search is most rapid when there are many groups
investigating closely related topics, and when re-
search information is freely disseminated, another
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reason that private corporations cannot support
research as easily as the public sector. An indi-
vidual company’s incentive to invest in research
is reduced to the extent that it cannot control its
use and dissemination: wide dissemination yields
greater research efficiency overall, but provides
less direct benefit to the sponsoring company.
Further, no single company can support a re-
search program large enough to assure a balanced
program of research in large scientific areas.
Since World War II, the Federal Government has
adopted the responsibility for supporting basic
biomedical research because of this absence of
an adequate market mechanism.

The main justification for basic biomedical re-
search is future reduction of mortality and mor-
bidity. Reduced illness can reduce overall health
care costs through:

●

●

●

●

●

●

●

●

●

more effective prevention;
reduction in the severity of disability leading
to increased productivity;
prolongation of productive life span;
improved diagnosis allowing more specific
treatment or prevention;
reduction in the cost of a particular disorder
(e.g., poliovirus vaccine reduced the need for
supportive therapy of the victims of polio-
myelitis);
improved function in individuals permitting
less use of medical care (e.g., treatment of
cardiovascular illness permitting patients to
remain at work, while also improving their
quality of life);
replacement of expensive treatment by a
cheaper form (e.g., replacement of some sur-
gery by new drugs for peptic ulcer disease,
or replacement of coronary bypass surgery
by drugs or catheter surgery);
reduction in the number of useless therapies,
incorrect diagnoses, or errors in treatment;
and
improved delivery of services.

Historical analysis suggests that each of these
justifications for biomedical research can be sup-
ported in particular instances. Research can also,
however, increase health care costs through:

● increased life span leading to a longer period
of incurring health care costs for any par-
ticular condition;

increased life span leading to acquisition of
more disabilities;
replacement of a lesser health cost with a
greater health cost (e.g., those who would
have died from polio have lived long enough
to develop arthritis, coronary artery disease,
and dementia14);
discovery of new treatment modalities (e.g.,
new treatments for disorders that would pre-
viously have gone untreated, such as drug
treatments for certain cancers);
discovery of new methods of diagnosis (there-
by incurring increased costs required to con-
firm or eliminate treatment alternatives);
development of more complex therapy (e.g.,
multiple drug therapy for cancer in place of
a single drug);
requirement of testing for effective preven-
tion (e.g., requiring a laboratory test for mon-
itoring drug treatments);
increasing medical errors by making diagno-
sis, treatment, or prevention more complex;
or
increasing the complexity of health care pro-
vision, thus requiring new capital outlays,
new types of service providers, and more
specialized education.

Basic biomedical research does not, therefore,
necessarily lead to savings on health care costs
in all cases. The goal of biomedical research is
health, not parsimony. Federal investment in bio-
medical research can assure future generations
of improved health, but reduction in the cost of
health care is not guaranteed. Even improved
health is not guaranteed, although it becomes in-
creasingly probable as more resources are de-
voted to biomedical research.

ECONOMIC JUSTIFICATIONS FOR
BIOMEDICAL RESEARCH

Future Savings in Health Care Costs.—
While the most widely accepted reason to sup-
port biomedical research is the promise of bet-
ter health in the future, there are also economic

14 Prevetion  of polio, therefore, may actually increase lifetime
health care costs for any particular individual. However, those who
would have died of polio would also have been prevented from con-
tributing to society. Premature mortality, conversely, may actually
reduce health care costs but increase overall costs to society. Dead
people cost less, but neither can they contribute.
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arguments for supporting basic biomedical re-
search. In addition to the possible savings in
health care costs for some technologies, several
other economic results can follow from progress
in biomedical research.

Restoration of health can also permit a return
to normal life, including contributing to economic
or industrial productivity. Many studies of cost/
benefit analysis relating to health take this fac-
tor into account. In the case of many older Amer-
icans, however, many of their activities are not
included in standard economic calculations of pro-
ductivity because they are retired. In such cases,
cost/benefit analysis may underestimate the total
benefits to society. Further, if the “human capi-
tal” approach of calculating lost wages were to
be rigorously applied to health care resource al-
location and research priority setting, resources
would be preferentially assigned to younger
working populations.

Industrial Applications.-One of the most ex-
citing new developments in industry is biotech-
nology, The new biological technologies promise
to become an important part of the international
economy (161). The new industrial techniques
comprising biotechnology all grew from biomed-
ical research. Applications of biomedical research
have thus spun off into the fields of environmen-
tal protection, food production, food processing,
energy production, and even submarine detec-
tion. Such industrial changes constitute national
returns on investment in biomedical research.
These alone might provide sufficient justification
for the investment, and at least provide additional
reasons for funding basic research at the national
level.

The health care industry is one of the largest
in the United States, accounting for 10.5 percent
of the gross national product. The health indus-
try is highly labor-intensive, employing large num-
bers of service workers. Health care is one eco-
nomic sector promising to produce many new
jobs in the coming decades.

one important force driving the growth in
health care is new biological and medical knowl-
edge. New knowledge has led to new technologies
for enhancing health and for industrial produc-
tion. Examples of industries based, at least in part,

on knowledge derived from biomedical research
include pharmaceuticals, diagnostic device man-
ufacture, hospital equipment production and dis-
tribution, and new biotechnology firms. Those
employed include scientists, technicians, physi-
cians, nurses, pharmacists, educators, social work-
ers, administrators, and government regulators.

REASONS FOR SUPPORTING RESEARCH
SPECIFICALLY ON AGING

NIA was created in response to a need per-
ceived by Congress to focus research specifically
on aging. This perception arose from the demo-
graphic pressures of anticipated growth in the
older American population, the potential increase
in health costs due to increasing numbers of
chronically ill persons in this population, and ne-
glect of research on aging (Public Law 93-296).
Several functions distinguish research on aging
from other biomedical and social science re-
search.

Older individuals have biological characteristics
that differ from younger cohorts. Examples cited
in this report include their special susceptibility
to side effects of drugs, increased incidence of
particular disorders, and vulnerability to concur-
rent diseases and multiple organ failure. Older
people are also more likely to suffer functional
impairments for those conditions that they have,
and are thus more vulnerable to limitations on
their independence. The reasons underlying the
reduction in functional reserve 15 that occurs in
many organs are not known, and the fundamen-
tal processes that cause the phenomenon of aging
are not understood. The primary goal of research
on aging is resolution of these problems.

Resource allocation:
who decides what

Congress determines funding levels for NIH and
other research agencies through its budget proc-
ess. As part of this process, decisions must be
made about:

● how much research money is devoted to re-
search overall;

15 Functional  reserve is the ability of a tissue or organ to respond
to new stresses without affecting the individual. A good example
is the heart’s response to vigorous exercise that diminishes with age.
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●

●

●

●

●

how many resources are given to biomedical
v. other varieties of research;
allocation among the various institutes;
division within the institutes into intramural
or extramural research (that done at NIH or
elsewhere);
division into basic research and clinical re-
search;
duration of support for each grant;
division within the institutes into programs
for disease groups or scientific areas; and
allocation among research projects, training,
investigator grants, institutional grants, clin-
ical projects, technology transfer, develop-
ment of applications, public information dis-
semination, and special activities.

Congressional debate about proper mechanisms
for funding of biomedical research has intensified
in recent years. Concerns have been expressed
about how to properly allocate funds, how to or-
ganize research, and how to determine how much
research should be in basic science and how
much devoted to other activities (e.g., promoting
development of new treatments, supporting clin-
ical trials of new drugs or treatments, or dissem-
inating information about health).

CRITERIA FOR ALLOCATION DECISIONS
There are at least four important determinants

of successful biomedical research. Each of these
is advocated by different groups in support of
funding for a particular area of science or focused
on a particular disease or group of disorders.

Scientific opportunity is important in produc-
tivity of any research. one cannot successfully
study even the most important health problems
if there are no scientific techniques with which
to address the relevant questions. The study of
bone diseases, for example, was inhibited until
recently by the absence of tissue culture meth-
ods for studying bone and cartilage cells. Study
of Alzheimer disease is still hampered by absence
of an adequate animal disease model. In some in-
stances, such scientific roadblocks can be crea-
tively circumvented; in other cases, the barriers
resist scientific inquiry. Scientists can, for exam-
ple, develop new instruments or tests that per-
mit information-gathering directly from affected
patients (e.g., noninvasive new technologies for

visualizing the living human brain), but cannot
deliberately cause Alzheimer disease in animals
or laboratory cells in order to study it.

The process of peer review by scientists has
arisen to measure the scientific validity of indi-
vidual grants or programs, thus promoting effi-
ciency in research. Peer review is by no means
flawless; studies have shown that there may be
a substantial factor of luck and reviewer bias in
some methods of peer review (162). Eliminating
the peer review process would, however, sacri-
fice evaluation of factors that are not attributable
to luck. Peer review might be improved, but is
unlikely to be replaced, because there appears to
be no other effective means of identifying scien-
tific priorities.

Personnel and environment are also essential.
Those doing the research must be properly
trained, have access to necessary equipment, and
have an environment of support from peers. In
several areas there is a shortage of personnel
trained to do research on a particular topic, which
makes research less robust than it could be. Few
medical researchers are trained to do computer
research, for example, and still fewer Federal
sources of fellowship provide support for train-
ing them. Many of the arguments in favor of func-
tional assessment and prevention initiatives, cited
in chapters 4 and 7, presuppose training and sup-
port of new researchers in these areas.

The environment for doing the research must
provide needed support services and an intellec-
tual atmosphere conducive to productive enquiry.
Evaluation of both the adequacy of institutional
support and aptitude of the individual research-
ers is another aspect of peer review.

One important reason for sponsoring intra-
mural research at NIH and for the support of
“centers of excellence” is the enhanced produc-
tivity achieved by concentrating groups of re-
searchers close to one another. For example, it
is not uncommon at many major research univer-
sities to find ready exchange of ideas at seminars,
lectures, and through informal laboratory inter-
changes. This rapid and easy diffusion of ideas
causes spread of new techniques into diverse
fields, proliferation of approaches to scientific
questions, and intensification and broadening of
research training. There is thus a “critical mass”
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phenomenon associated with biomedical re-
search: it is most productive where there is a suf-
ficient number of highly qualified scientists avail-
able to exchange ideas. Not all research, however,
is conducted at major research universities. Some
scientists are more productive when left on their
own, and many important ideas arise from those
who take a completely fresh approach to a scien-
tific problem, without being restrained by the
ideas of those around them. There are different
research styles, just as there are different styles
of management.

Importance of solving a problem is a factor in
allocating resources for research. Those problems
that cause the most social disruption, the great-
est number of deaths, or the highest levels of dis-
ability are those that society most wishes to solve.
The “burden of illness” can be measured by num-
bers of people affected, severity of disability, pub-
lic fear of developing a disorder, and untoward
social and health effects associated with a given
disorder. For example, cardiovascular diseases are
the most frequent causes of mortality among the
elderly; the severe symptoms of stroke and de-
mentia cause distress for the patient and his or
her family; arthritis causes chronic pain for a vast
number of individuals, but kills few; and the pros-
pect of cancer provokes widespread fear. Each
of these aspects of disease bears on the political
and administrative calculus of deciding how to
distribute research dollars. Recent congressional
debate has focused on how best to organize dis-
tribution of funds to NIH, Some prefer distribut-
ing funds along scientific lines (for research in
neurobiology, metabolism, genetics, or for basic
cell biology), while others favor increasing the
focus on particular diseases or disease groups.

Duration of grant support: the length of time
a research project is supported affects how sci-
ence is performed. Shorter periods of grant sup-
port permit greater flexibility of resource alloca-
tion at the national level because long-term grants
obligate funds in future years that cannot be re-
directed to new projects. Shorter grants also,
however, require scientists to apply for funds
more often, thus detracting from their primary
function of investigation. Short-term grants also
increase the paperwork associated with research
support because of the necessity of filing more

grant applications during the same period than
would be needed for long-term commitments.
Long-term grants also permit more stable assur-
ance for research personnel and stable develop-
ment of coordinated research programs. Deci-
sions about grant duration at the national level
thus balance the advantages of flexible yearly re-
search priority assessment against the need to
provide stable and reliable support for scientific
investigation.

SPECIFIC CONGRESSIONAL INVOLVEMENT
IN BIOMEDICAL RESEARCH

Congress creates new research institutions, an-
nually authorizes and appropriates funding for
research, and has control over some aspects of
how funding is allocated. Congress makes deci-
sions about resource allocation at three levels:

● Congress determines how much total fund-
ing to set aside for all biomedical research
at the Federal level.

● Congress may also choose to play a role in
allocating funds among the various insti-
tutes .16

● Congress may also ensure execution of par-
ticular projects or research plans.

The level of congressional involvement varies
from allocating money to be used at the discre-
tion of the Secretary of Health and Human Serv-
ices (usually delegated to the Director of NIH) to
specific funding for particular types of grants.
Specific congressional involvement differs among
disease groups, scientific areas, and executive in-
stitutions that support research. There have been
historical variations in the intensity and specificity
of congressional action. Examples of general ac-
tions include creation of the NIH and the larger
institutes. Less general was the creation of NIA,
which was intended to encourage research in an
area of perceived neglect. Specific actions are
common in support of particular diseases or dis-
ease groups. For example, there were several pro-
posals for research specifically on Alzheimer dis -

16ongress must specifically authorize and fund the ,National Can-
cer Institute and the ,National Heart, Lung, and Blood Institute be-
cause of the character of the legislation that created these two largest
institutes at NIH. Other institutes are authorized under an “umbrella”
authorization that provides spending authority if authorization has
not passed Congress,
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ease in the most recent session of Congress.
Decisions about congressional involvement in de-
termining research priorities involves debate
about the criteria named earlier: scientific oppor-
tunity, personnel, and social importance. It also
involves judgments about the administrative costs
of particular actions, and who is best able to de-
cide questions of a particular type. In general,
Congress is best at ascertaining the social and per-
sonal costs of a particular problem, while scien-
tists, through the peer review process, are expert
in assessing scientific validity. Congress can di-
rect resources to important problems, and scien-
tists can emphasize the importance of using the
tools available.

Judgments about proper allocation of resource
funding are thus political in that they can involve
resolution of sometimes conflicting contentions.
There may often be no one right answer. When
there is only one right answer, it may not be pos-
sible to identify it. The present system of allo-
cating research funds incorporates the tension
between the expertise of scientists, who assess
scientific opportunity and research priority in a
given area, and Congress, which establishes over-
all funding and general research priorities.

EXAMPLE OF CONGRESSIONAL POLICY DEBATE:
A PROPOSED ARTHRITIS INSTITUTE

A prominent example of congressional debate
about research policy surrounds creation of a
new institute for the study of arthritis and mus-
culoskeletal disorders, which was under consid-
eration as this report was written (151,152,
158,160).

Those opposed to creation of a new institute
cite increased administrative costs that would de-
tract from money available for basic research
(such costs are estimated by the Office of the Di-
rector of NIH at $4 million) (156) and express con-
cern that proliferation of the number of institutes
at NIH will make the organization difficult to man-
age. Those in favor of creating a new institute as-
sert that research on arthritis is relatively neg-
lected, and the presence of a new institute would
focus scientific attention on this severe medical
and social problem and facilitate efforts to gar-
ner support for arthritis research in Congress
(thus increasing total funding for research, rather

than merely reallocating funds from other areas)
(159).

Proponents of the arthritis institute point out
that spending is 22 times higher per affected pa-
tient for cancer research and 12 times higher for
heart research than for arthritis research (153).
By these same criteria, however, mental illness
could be considered even more underfunded than
arthritis, yet the presence of a National Institute
of Mental Health (NIMH) has not remedied this.
Some believe, in this context, that funding for
NIMH would have been greater if NIMH had not
been separated from NIH in the late 1960s (155).
Differences here center on whether creating an
institute at NIH in fact attracts increased re-
sources for the topics investigated at that insti-
tute. The historical analysis in the upcoming In-
stitute of Medicine study of the NIH (see below)
may provide information that can contribute to
resolving this issue.

Within the field of arthritis research, there is
debate about the current distribution of funding.
Some aver that funding is now too focused on im-
munology and away from basic cartilage and bone
research. They advocate increasing research on
the major causes of disability of osteoporosis and
osteoarthritis with less emphasis on rheumatic ar-
thritis and immunological disorders. Others coun-
ter that scientific opportunities in bone and car-
tilage research are restrained by the absence of
adequate scientific methods and shortage of
trained researchers in this area. They point out
that research on immunological mechanisms has
been extremely productive, and should continue
to be so. Those favoring research on osteoarthritis
counter that the productivity of immunological
research is due to availability of Federal funding
for it, and that bone and cartilage research would
have been equally productive if it had been as well
supported over the last decade.

Such debates highlight the difficulties of allo-
cating funding in the absence of a natural mar-
ket. Targeting of research on particular diseases
emphasizes the importance of the problems to be
addressed, while targeting on particular methods
of scientific approach or organ system stresses
scientific opportunity. In most cases, these values
do not conflict, but when they do, there are usu-
ally good arguments on both sides of the debate.
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Congress is then forced to make an administra-
tive decision fraught with a high degree of uncer-
tainty. High levels of spending for heart and can-
cer research arose from congressional action and
concerted public efforts persistently pursued
since the 1950s. The present high level of scien-
tific achievement in these fields and the indus-
trial spinoffs (biotechnology and medical technol-
ogy) of such research are the beneficial effects
of more than two decades of committed Federal
support. Whether creation of an institute for the
study of arthritis and musculoskeletal disorders
will achieve its goals of scientific excellence and
amelioration of disability may depend as much
on the consistency of support from Congress over
the next decade as on the establishment of a new
institutional home for musculoskeletal research.

The status of a new institute for the study of
arthritis, musculoskeletal, and skin diseases is
uncertain as this assessment is written. The Sen-
ate and House of Representatives of the 98th Con-
gress passed S. 540 authorizing the creation of
such an institute, but the bill was vetoed by Presi-
dent Reagan on october 30, 1984.

ANOTHER EXAMPLE: PROGRAMS FOR
PREVENTION RESEARCH AND EDUCATION

Concern that research on disease prevention
and health promotion has been relatively ne-
glected prompted Congress to mandate Associate
Directors for Prevention Research at the National
Cancer Institute, National Institute on Child Health
and Human Development, and the Office of the
NIH Directopr, in addition to the one already in
place at the National Heart, Lung, and Blood In-
stitute. The function of these new offices would
have been to assure that research on prevention,
health-promoting behavior, epidemiology, and dis-
ease causation was given high priority at the re-
spective institutes.

In addition, passage of S. 771 authorized a revi-
sion and extension of the Office of Health Pro-
motion and Disease Prevention of the Public

Health Service. The bill included provisions to
create a network of centers for health promotion
and disease prevention, The centers were to per-
form basic applied research in preventive health.
The bill contained authorization sufficient to sup-
port 13 center grants in fiscal years 1985, 1986,
and 1987, The arguments for this new legislation
in the structure of NIH were similar in type, al-
though different in detail from those urging estab-
lishment of the arthritis institute. These other
health research bills were also vetoed on October
30, 1984.

ORGANIZATION OF THE NATIONAL INSTITUTES
OF HEALTH: IOM STUDY

The proposed institute on arthritis is only one
of many changes in NIH debated over the past
decade. As a result of this debate, the organiza-
tion of the National Institutes of Health is being
studied by the Institute of Medicine (IOM). The
results of this study, The Organizational Struc-
ture of the National Institutes of Health, was
released on November 15, 1984. The study
focused on criteria for creation of institutes, how
to support solid basic science, and how to best
respond to medical needs and social burdens
(157).

The study has three components:
●

●

●

a historical review of how institutes were
formed, how association with or dissociation
from NIH has affected different institutes,
and how institutes have split or had new
functions added to existing institutes;
a survey of the current organization of NIH,
including how priorities are set and a review
of potential additions to NIH, and review of
proposed alternative organizational struc-
tures; and
an analysis of alternative means of organiz-
ing NIH, including criteria for goal setting,
decisionmaking, priority setting, and budget
authority.
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Conclusion

The prevalence of major chronic diseases is ex-
pected to rise over the next decade. If current
trends continue, dementia, hearing impairments,
urinary incontinence, osteoporosis, and osteoar-
thritis will continue to increase in incidence and
prevalence as the population ages and as the aver-
age age at death continues to rise. Effective treat-
ment for prevention of these disorders is needed,

and adaptation of technology to compensate for
the ravages of chronic disabilities will be more
and more in demand in the future. For conditions
that may be ameliorated by existing technologies,
such as hearing impairment and incontinence, ap-
plication of such technologies is a priority. Re-
search on chronic diseases, however, provides the
only possibility for ultimately eliminating them.

Congressional issues and options
regarding basic biomedical research

Support for basic biomedical research is grow-
ing rapidly. It has resulted in the creation and
growing budget of the National Institute on Aging
and support of research in other NIH institutes
and Federal agencies on diseases prevalent among
the older population. Such research has not, how-
ever, attained the status or level of support en-
joyed by other groups of disorders, such as can-
cer or heart disease. Increasing efforts by private
citizen organizations such as the Alzheimer Dis-
ease and Related Disorders Association and the
Arthritis Foundation have begun to change this,
encouraging Federal policymakers to invest more
research dollars in studying the diseases that
cause severe disability among older Americans.
Such increases in funding can be achieved by
diverting funds from other areas of basic
biomedical research, by increasing total funding
for biomedical research, or by a combination of
these strategies.

Issue 1: Should Congress increase support
for basic and clinical biomedical re-
search on aging?

Options:
1.1;

1.2:

Congress could continue present levels of support
for aging research.

Congress could increase support for basic bio-
medical research on aging by devoting a larger
share of the NIH budget to it.

1.3: Congress could increase support for basic bio-
medical research on aging by devoting more over-
all Federal funds to it.

Some believe that present levels of funding for
aging research are adequate, and that devoting
increased funds to this area could detract from
research now going on in other areas. Others be-
lieve that the growing proportion of the older seg-
ment of the American population will necessitate
a commensurate increase in knowledge about the
biology of aging and about conditions highly
prevalent in older Americans.

If Congress chooses to support more research
on aging, it can take one of three general courses:
either increase the overall NIH budget, earmark-
ing more funding for aging, increase the propor-
tion of the NIH budget devoted to aging research,
or a combination (the combination would con-
form to recent trends).

Issue 2: Should Congress exercise more con=
trol over the direction of basic bio-
medical research?

Options:
2,1: Congress could delegate major decisions regard-

ing biomedical research to the Director of NIH,
the Public Health Service, and the Department
of Health and Human Services.

2.2: Congress could increase its level of involvement
in selected areas, such as general aging research,
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2.3:

creation of new institutes, and mandating new
programs.

Congress could increase its level of involvement
by changing the methods of authorizing and ap-
propriating funds for NIH.

Examples of option 2.2 would include the pro-
posed new institute on arthritis and musculo-
skeletal disorders, new centers of excellence for
Alzheimer disease, earmarking of funds for par-
ticular types of disease-oriented research, and
mandating programs for disease prevention and
health promotion. Examples of 2.3, involving
regular reauthorization and appropriation of each
institute and increased oversight of institute pro-
grams, were at the heart of debate about the

original version of H.R. 2350 in 1983, before a
compromise was reached with competing bills.
The basic arguments were those noted above in
the discussion about the specificity of congres-
sional involvement in basic research policy and
in the discussion about the proposed arthritis in-
stitute.

Increased congressional involvement in re-
search policy would tend to favor more sensitivity
to the needs of diseaseariented interest groups,
which may represent the needs of their constit-
uents; leaving administrative decisions to the pres-
ent NIH hierarchy favors attention to scientific
opportunity as assessed by peer review.
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