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Chapter 13
Basic Biomedical Research Policy

“[In a time of budgetary constraint] with NIH being a discretionary program, that does
create some difficult decisions. ”

--Otis R. Bowen, M.D.
Medical World News, Apr. 14, 1986.

“It is in the laboratory that we will solve this problem, but | do not know which laboratory. ”

—Peter Davies
Alzheimer’s Disease Research Hearings,
U.S. House of Representatives, Sept. 20, 1984.
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Chapter 13

Basic Biomedical Research Policy

This chapter identifies some promising avenues
of biomedical research that might lead to amelio-
ration of disorders causing dementia. It also
examines ways in which such research might be
encouraged or enhanced by Federal action. An

DEMENTING DISORDERS

Dementing disorders are among the most costly
public health problems the Nat ion is likely to face
in the next 50 years. The personnel and scientific
tools needed to begin to confront this problem
a | ready exist and have been mobilized. What re-
mains is the need to focus the appropriate re-
sources.

The magnitude of public health problems can
be considered in a number of ways. These include
ranking deaths attributable to specific causes (see
table 13-1), measuring the economic costs associ-
ated with particular diseases, or counting the num-
ber of afflicted persons. Each of these simple meas-
ures is likely to understate the magnitude of the
problem posed by disorders causing dementia.

Although significant numbers of people die with
a dementing disorder, few deaths are attributed
to dementia per se. one leading authority (13) has
estimated that if dementia were listed as the cause
of death for those suffering from it when they
died, it would rank as the third or fourth leading
cause (after heart disease, cancer, and stroke, but
before accidents).

Table 13-1 .—Mortality From Selected Causes,
United States, 1981

Percent cost
Rank Disease Number of total (in billions)®
| Heart........ 753,884 38.1 $14.5
2 Cancer. . ... .. 422,094 21.3 13.1
3 Stroke . . .. ... 160,504 8.3 5.1
4 Accidents 100,704 51 19.2
5 Lung......... 58,832 3.0 NA

Total. . ..... 1,977,981

“Approximate 1980 expenditures on health care associated with these diseases

SOURCE Based on U S Department of Health and Human Services, National
Institutes of Health, National Cancer Institute, NCI Fact Book (Bethes-
da, MD 1985)

attempt is made to identify the advances needed
to deal with the problem, and the degrees of
progress that might be anticipated from differ-
ent strategic approaches.

AND PUBLIC HEALTH

Measures of economic costs are particularly
deceptive and difficult to apply to dementing
disorders. Because of the insidious onset and ex-
tended care burden imposed by the most common
cause of dementia (Alzheimer’s disease), the eco-
nomic impacts are more diffuse than with many
acute diseases. Furthermore, any strictly quan-
titative measure, such as those imposed by eco-
nomic models, obscures one of the major tolls of
dementing disorders-that on the quality of life.
Quality of life is diminished not only for the pa-
tient, but for family members who often must
drastically reorder their lives in order to provide
the necessary extended care. In spite of these enor-
mous uncertainties, the best economic estimates
to date confirm dementing disorders to be an enor-
mous and growing problem (see ch. 1), costing
between $24 billion and $48 billion a year in the
United States (4).

potentially the most precise method of estimat-
ing the size of the problem is through epidemiol-
ogy and demographics—measuring the frequency
with which dementing disorders are observed in
the population, and identifying the extent to which
different groups are at risk of developing such
diseases. Yet problems and uncertainties with diag-
nosis make it difficult to determine precisely the
size of the affected cohort. A recent report by
the U.S. Department of Health and Human Ser-
vices estimates that Alzheimer’s disease appears
to show a “ten- to twenty-fold increase in age-
specific prevalence between the ages of 60 and
80, exceeding 20 percent by 80 to 85 years, ” and
notes that these numbers *“are generally agreed
to be underestimates of the t rue prevalence” (30).
Demographic data on the age distribution of the

479
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Figure 13-1 .—Number and Proportion of
U.S. Population 65 or Older, 1900-2030
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and J.R. Walsh (eds.) (New York: Springer-Verlag, 1984).

U.S. population show that the population at great-
est risk (those age 65 or over) numbered more
than 23 million in 1985, and may reach nearly
58 million by the year 2030 (see figure 13-1). Even
making the conservative assumption that only 6
percent of this population is likely to be affected
by severe dementia, the size of the affected co-
hort is enormous. Under that assumption, 1.38
million people would be afflicted in 1985, with
more than 100,000 dying with Alzheimer’s dis-
ease each year. By the year 2030, 3.4 million indi-
viduals could be affected.

WHY SUPPORT BASIC RESEARCH?

Basic research, the pursuit of knowledge for its
own sake, is an enterprise with an irregular his-
tory of support by different societies. It is a legiti-
mate question to ask why it should be supported
in the United States today.

The first and most fundamental response is that
the health of a free society depends absolutely
on the widest possible dissemination of accurate
information so that a citizenry called on to make
vital judgments does so on the basis of informa-
tion, rather than misinformation or wishful think-
ing. on a more immediate level, it has been ar-
gued that basic research is the fuel that powers
the engine of applied research, the effort to take
information and turn it in some way to material
use or advantage, A host of examples can be drawn
from experience with dementing disorders.

One major problem with the principal dement-
ing disorder, Alzheimer’s disease, is that no de-
finitive diagnostic test is yet known. Diagnosis is
by elimination of other known causes of dementia
(e.g., head injury, adverse drug reactions, stroke,
or cardiovascular disease). The lack of a specific
diagnostic test is a serious clinical problem with

agonizing consequences for patients and their fam-
ilies. In searching for diagnostic tests and thera-
peutic measures, a number of different avenues
can be explored.

Some types of dementia (e.g., Parkinson’s dis-
ease, in which at least one-third of the 400,000
diagnosed patients suffer from dementia) (22) are
known to be associated with a decrease in one
of the chemical messengers by which nerve cells
communicate with each another. By supplement-
ing either these chemical messengers, or the
precursors from which they are formed in the
body, it is possible to bring about a partial remis-
sion of some of the motor symptoms of patients
with Parkinson’s disease. Although preliminary
work along similar lines with Alzheimer patients
has not proved fruitful, it is entirely possible that,
over time, a better understanding of the distribu-
tion and function of such chemical messengers
in the brain may lead not only to diagnostic cri-
teria but also to possible therapies.

It is also known that metabolic activity (espe-
cially as monitored by the consumption of energy)
varies between different structures in the brain,
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and at different times is associated with several
brain activities. There is some indication that por-
tions of the brain showing structural changes asso-
ciated with Alzheimer’s disease also show altered
metabolic activity (9). That finding has been de-
tected by studies using either computerized axial
tomography (CAT or CT) scanning, magnetic res-
onance imaging (MRI), or positron emission tomog-
raphy (PET) scanning. These are esoteric meth-
ods of producing high-resolution images of brain
structure or chemical activity. None of these tech-
niques would have been possible were it not for
the serendipitous application of advances in a
broad variety of unrelated fields—computer anal-
ysis, image processing, electronic circuit design,
nuclear physics, nuclear medicine, and basic bio-
chemistry. Yet these brain imaging techniques are
among the tools holding bright promise for in-
creasing scientists’ understanding of the structural
and metabolic processes involved in dementing
disorders (see ch. 3).

It has been observed that dementia due to Alz -
heimer’s disease is associated with several differ-
ent structural changes in nerve cells in certain
portions of the brain, e.g., neurofibrillary tangles
and neuritic plaques (see ch. 3). The causes of these
structural abnormalities are not clear. But prelim-
inary reports suggest there may be biochemical
changes (specifically, the presence of a specific
protein) that accompany these morphological
changes and may be unique to the brains of Alz -
heimer patients (36). Whether that particular find-
ing fulfills its initial promise or not, it is advances
of this sort that will lead to diagnostic tests for
Alzheimer’s disease.

These examples begin to illustrate what is per-
haps the single most important feature of the neu-
roscience that is fundamental to understanding
all dementing disorders—its broad, interdiscipli-
nary nature. Its importance can be seen more
clearly by reiterating the prominent theories on
the causes of Alzheimer’s disease, and by exam-
ining their implications in terms of the knowledge
needed to deal with the disease if one or more
of these causes is confirmed.

Postulated Causes of
Alzheimer’s Disease

At least five major candidates have been identi-
fied as possible causes of Alzheimer’s disease (see
ch. 3):

genetic factors,

environmental factors,

immunologic factors,

neurotransmitter deficit or differential nerve
cell death, and

5. intrinsic metabolic factors.

Pwnpe

These possible causes are not mutually exclusive.
It is entirely possible that what is known as Alz-
heimer’s disease is in fact a constellation of dis-
orders of different cause but similar result, or that
a dementia is the result of interactions among one
or more of several causes. In any case, considera-
bly more information on and understanding of
this disease are needed.

If the genetic factors hypothesis is correct, a
great deal more will need to be learned about both
clinical human genetics and molecular mecha-
nisms of genetic control. It is also true that to what-
ever extent any of the other theories are shown
to be accurate, they will likely involve a signifi-
cant genetic component. This is true not only be-
cause familial forms of dementia are known, but
because all the mechanisms of neurochemistry,
biochemistry, immunology, and susceptibility to
environmental toxins or infectious agents inevi-
tably have a genetic component.

If environmental factors such as metal exposure
(e.g., to aluminum), head trauma, or infectious
agents are shown to play a major role in the cause
of dementing disorders, the prospects for preven-
tion are excellent. But establishing the necessary
correlations of cause and effect will require an
enormous amount of work in epidemiology and
environmental biology.

If immunologic factors are found to play a sig-
nificant role, it will only be at the cost of a great
deal of work in fundamental immunology and
genetics. The prospects for treatment in this case
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may well be significant, though the evidence sug-
gesting the importance of this hypothesis is
weaker than for the others described here.

If neurotransmitter deficits or differential nerve
cell death are shown to be of general importance
in dementing disorders, researchers need to learn
a great deal before their understanding will be
sufficient to cure the disease. While it is agreed
that disrupted nerve cell circuits are responsible
for many of the cognitive deficiencies seen in in-
dividuals with dementia, those disrupted circuits
are themselves symptomatic of underlying change.
That more fundamental defect is the ultimate
cause of the dementia.

Although significant progress has been made
in the past 20 years, scientists’ understanding of
the fine-scale anatomy of the brain and the way
specific populations of cells interact through time
is rudimentary. Whereas it was once thought that
the important chemical messengers between
nerve cells numbered perhaps three or four,
present estimates are that there may be 200 or
more different neurotransmitters. Each of these
is produced by specialized nerve cells whose dis-
tribution, function, and action through time and
space are largely unknown today. A staggering
number of studies of brain biochemistry are likely
to be needed to clarify these relationships.

If metabolic factors are shown to play a major
role, the extent of researchers’ ignorance is simi-
larly humbling. The great number of biochemi-
cal pathways involved in the synthesis and trans-
port of the neurotransmitters and concomitant
structures important to the genetic hypothesis will
need to be elucidated and their manifold interac-
tions understood. The prospect of therapeutic in-
tervention here seems hopeful, but it is far too
early to have any firm expectations.

In light of these various possible causes, it is un-
derstandable that one prominent neuroscientist
has asserted that the level of complexity involved
in the neuroscience is “at least four orders of
magnitude greater than that involved with either
heart disease or cancer” (23). To make this com-
parison more meaningful, it is illustrative to re-
view the nature of the research effort that brought
about the spectacular advances in treatment of
heart disease over the past several decades.

Research Effort on Heart Disease

Heart disease is the single largest Killer in the
United States today, claiming 753,884 lives (38.1
percent of all deaths) in 1981 (33). The third most
common cause of death, stroke, is also caused by
vascular disease and hypertension. These diseases
are the focus of the second largest component
of the National Institutes of Health (NIH)—the Na-
tional Heart, Lung, and Blood Institute (NHLBI).
Established in 1948, this institute has seen sub-
stantial increases in funding since its inception
(see table 13-2).

Appropriations (in real dollars) peaked in 1979
and have declined somewhat since then, The re-
sults of the support for research into the causes
and treatments of cardiovascular disease have
been unambiguous. NHLBI data clearly record a
decline in the number of deaths per year from
heart disease, especially over the past two dec-
ades (33). But the most interesting and instruc-
tive lessons of heart disease research have less
to do with patterns of funding than with the types
of research that are most productive in stimulat-
ing advances in clinical treatment. This question
has long been interesting to the research and clin-
ical communities and to academia.

In a definitive study published in 1977, two phy-
sicians and respiratory physiologists asked a group
of 90 physicians and surgeons to select the 10 most
important clinical advances in a broad field—
cardiovascular and pulmonary medicine—that had
made major contributions to saving or prolong-

Table 13-2.—NHLBI Appropriations, 1972-83 (in millions)

Amount in 1972

Year Obligation constant dollars
1972 ... $232.6 $232.6
1973 .., oL 255.7 2441
1974 ..., ... ... 327.3 293.7
1975. ... ... .. 327.8 265.8
1976 . ........... 368.6 278.0
1977 ooy oL 396.5 277.0
1978 ... ... 447.8 291.2
1979 ... ... 510.0 306.4
1980............ 527.1 290,3
1981............ 549.7 274.5
1982 .y ... 559.6 260.5
1983........ ... 624.1 276.4

SOURCE U S Department of Health and Human Services, National Institutes
of Health, N/H Data Book, 1985, p. 9
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ing the lives of their patients, preventing disease,
or decreasing disability or suffering (5). The study
was undertaken because the researchers recog-
nized the need for empirical data relevant to ques-
tions about the benefits of different types of re-
search (as impressions of benefits were at that
time largely anecdotal). The practitioners selected
these 10 developments:

. open-heart surgery,

. blood vessel surgery,

. treatment for hypertension,

management of coronary heart disease,

. prevention of’ poliomyelitis,

. chemotherapy of tuberculosis and acute
rheumatic fever,

7. cardiac resuscitation and cardiac pacemakers,
8. oral diuretics (for treatment of high blood
pressure and congestive heart failure),

9. intensive care units, and
10. new diagnostic tests.

o OTh WN -

The investigators then conducted a comprehen-
sive literature survey of over 6,000 scientific
papers in these field; and selected about 3,400
for closer scrutiny. of these, 663 "key articles”
were identified as having been essential to one
or more of the top 10 clinical advances selected.
An analysis of the 633 key articles found that 42
percent of them reported research done by sci-
entists “whose goal at that time wasunrel ated to
t he later clinical advance." This was “untargeted”
or “undirected” research that ‘(sought knowledge
for the sake of knowledge” and was not primar-
ily concerned with addressing any particular clin-
ical problem. Some 61.5 percent of the 663 arti-
cles reported research that was “basic ,* in that
it sought to understand fundamental mechanisms
of biological function or activity; 20 percent re-
ported on descriptive clinical investigations that
did not invole any experimental work on funda-
mental mechanisms; 16.5 percent described the
development of new apparatus or techniques; and
2 percent involed review and synthesis of previ-
ous work (5).

The study also showed that while the majority
of the key research was done in colleges, univer-
sities, and medical schools and their associated
hospitals, important contributions came from
other areas, including agriculture, dentistry, pho-

tography, veterinary medicine, and industrial lab-
oratories. Clinical advances were fueled by a wide
spectrum of developments in far ranging disci-
plines, many of them unexpected and unpredict-
able, A corollary to this observation is found in
the nature of public perception of biomedical ad-
vances. Although significant advances are nearly
always associated in the public eye with particu-
lar individuals (e.g., polio vaccine with Salk and
Sabin, penicillin with Fleming, or the structure
of DNA with Watson and (lick), these break-
throughs are in fact the products of enormous
amounts of work by great numbers of contribut-
ing scientists. The individuals receiving the
majority of public credit for significant advances
were often fortunate to have pieced together the
final elements in the solution of a problem.

The authors concluded that:

The real problem in the allocation of federal re-
search dollars is not whether they should be allo-
cated to one or the other (clinically-oriented versus
not clinically-oriented research or to applied
versus basic research) because all have made es-
sential contributions; the problem is how much
toone and howmuchto the other. . [T]he first
priority should be to earmark a generous portion
of the nation biomedical research dollars to iden-
tify and then to proivide long-term support for
creative scientists whose main goal is to learn how
living organisms function, without regard to the
immediate relation of their research to specific
human diseases (.5).

Research Effort on Cancer

The second leading cause of death in t he United
States is cancer. The diseases grouped under this
name are the focus of the largest research effort
carried out by NIH. Responding to a presidential
initiative in 1971, Congress has continually in-
creased funding for the National Cancer Institute
until it reached $1 billion per year in 1980, a level
around which it has since fluctuated (31).

This example is not nearly so clear-cut, nor hope-
ful, on first glance as is that provided by heart
disease. Mortality statistics for cancer show slight
increases from 1950 to 1982 (2) even though sur-
vival rates have also increased, and spectacular
successes have been achieved against some spe-
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cific, rare types of cancer (e.g., testicular cancer
and childhood leukemia). Some have argued that
the “war on cancer” is being lost, and have ques-
tioned the massive funding that research has con-
sumed (16). Others have argued that the data il-
lustrate the need for a shift in emphasis from
treatment to prevention. Since the largest single
cause of deaths due to cancer is essentially self-
inflicted-from smoking-a simple change in com-
munity behavior would have a major impact on
public health and economic burdens (2).

But it is also true that with the spectacular ad-
vances in knowledge of genetics and immunol-
ogy, especially in the understanding of genetic
mechanisms of disease exemplified by oncogenes,
researchers now have a clear idea of what avenues
of investigation will produce the additional infor-
mation needed to improve clinical prevention and
treatment of cancers. The unanticipated results
of this massive research effort over the past two
decades include the development of recombinant
DNA technologies and monoclinal antibodies, and,
thus, the biotechnology industry.

Implication for Neuroscience

Although some may dispute that the intellec-
tual problems dementing disorders present to neu-
roscience are four orders of magnitude more com-
plex than those posed by cardiovascular disease,
one sentiment is broadly shared within the neuro-
science community. That is that the level of com-
plexity involved in understanding dementing dis-
orders and the need for a broadly based approach
are greater than with any previous public health
initiative. In addition to clinical progress in deal-
ing with dementing disorders, investment in basic
research can be expected to shed much light on
the nature of memory and the mechanisms of cog-
nition (10,22,27). The impact that effect will have
on the understanding of humanity will be sig-
nificant.

Fruits of Basic Research

It is difficult to calculate precisely the relation-
ship between the amount of money spent in ef-
forts to solve a public health problem such as Alz-
heimer’'s disease and an improvement in public
health. There is a variety of confounding factors.

For example, while the successes against small-
pox and polio in the United States have led to enor-
mous decreases in infant mortality and a commen-
surate increase in expected lifespan, the extended
lifespan has acted to increase the incidence of can-
cer, arthritis, and other diseases associated with
older ages. On the other hand, no reliable method
exists to calculate the increased productivity due
to those lives saved from smallpox though the in-
dividuals later die of cancer.

Independent of this type of problem, cost/benefit
analyses of whatever sort are, at best, potentially
misleading aids to guiding public health policy
(20,28,35). The objective of biomedical research
is public health, not parsimony (29), and it is widely
recognized that using economic efficiency as the
major criterion in assessing health care would lead
quickly to a host of unacceptable practices. Maxi-
mum efficiency, for example, would mean that
such treatments as dialysis be restricted to younger
people, and that cardiovascular surgery and long-
term care for the elderly be curtailed.

Although a precise understanding of the rela-
tionship between public health and biomedical re-
search cannot be obtained, the general outlines
are clear. The increase in average lifespan of the
U.S. population is well known (figure 13-2).

Figure 13-2.—Life Expectancy at Birth, United States,
1900-76
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The Federal Government has recognized that
market economics do not support biomedical re-
search adequately (28,29). A major reason is that
federally supported research is related to the pro-
duction of a public good (i.e., health), the primary
nature of which is not measured in economic
terms. Congress has therefore appropriated in-
creasing amounts for this research, particularly
since World War Il. Total U.S. expenditures for
basic research are divided among industry, other
private sources, and the Federal Government, but
a rough gauge of the shift in funding patterns for
basic research can be seen in the growth of NIH
relative to these other sectors (see figure 13-3).

While Federal support for health research and
development channeled through NIH was propor-
tionally the same in 1984 as in 1972 (at 36 per-
cent of the total national effort), when measured
in current dollars, inflation resulted in an erosion
of nearly 20 percent in purchasing power over
the 12 years. Additionally, while the fraction of

total spending by NIH has remained the same,
spending by other Federal agencies for health re-
search has declined from 25 percent of the total
to 16 percent over the same period. The amount
invested by industry has risen from 26 percent
in 1972 to 39 percent in 1984, and that by all other
sources has declined from 13 to 9 percent (31).

In 1982, for the first time the amounts spent
by NIH and industry were roughly equal, at 37
percent each of the total. Since then, NIH spend-
ing has been surpassed by that of industry (33).
This change is likely to diminish the leadership
role Congress has intended NIH to assert in bio-
medical research; furthermore, it is important to
recognize that NIH spending is likely to be qualita-
tively different from much of the spending by in-
dustry. Investment by industry is more likely to
be directed at specific applications designed to re-
turn a profit. NIH spending is more likely to lead
to broad advances over an entire field of under-
standing.

Figure 13-3.— National Support for Health R&D, by Source, 1972-85 (dollars in millions)
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EFFORT DIRECTED AT ALZHEIMER’S DISEASE
AND RELATED DISORDERS

Epidemiologic studies to date (6,17,26) suggest
that the prevalence of severe cognitive impairment
in those over 65 is about 6 percent. Some two-
thirds of that is judged to be due to Alzheimer’s
disease (15). Post-mortem analysis confirms the
presence of Alzheimer’'s disease in approximately
80 percent of diagnosed cases (25). One study in
Finland found that an additional 4.3 to 15.4 percent
of the population studied suffered from milder
forms of impairment, for a total prevalence that
“may be close to 20 percent” (26). A recent esti-
mate for the United States is that 10 to 15 per-
cent of Americans over 65 suffer from Alzheimer’s
disease or related forms of organic dementia (3).

That would mean that as many as 3.5 million
people could suffer from Alzheimer’'s disease or
other forms of cognitive impairment in the United
States today. One estimate is that Alzheimer’s dis-
ease may rank as the third or fourth leading cause
of death in the Nation (13)14). The magnitude and
range of these estimates demonstrate the need
for better epidemiology studies and more precise
measures of affected populations, especially
among certain ethnic or minority groups.

The Federal Government largest funder of re-
search on Alzheimer's disease and related dis-
orders is the National Institute on Aging (NIA) of
NIH. Since 1979, this institute has funded the
majority of research on these diseases. The other
principal vehicle has been NIH’s National Institute
of Neurological and Communicative Disorders and
Stroke (NINCDS), with significant efforts also
funded by NIH’s National Institute of Allergy and
Infectious Diseases and the National Institute of
Mental Health (NIMH), which is not part of NIH.
Because of NIA’s dominant role, its funding levels
illustrate the Federal commitment to this prob-
lem. These data are given in table 13-3, which also
includes the portion of NIA’s budget directed
toward Alzheimer’s disease and related disorders.

Figures for the entire Federal effort in research
relevant to Alzheimer’s disease and related dis-
orders are given in table 13-4. Although these num-
bers show nearly a tenfold increase in funding
levels since 1976, Alzheimer’s disease research is
still receiving at least an order of magnitude less

Table 13.3.— NIA Appropriations, 1976-86 (in millions)

Amount devoted to
Alzheimer’'s disease

Year Appropriateion and related disorders
1976 .. ... ... $19.2 $0.857
1977 ..o 29.9 1.500
1978 .. ... 37.1 1.980
1979 . ... ... 56.5 . 4.140
1980 ............ 69.7 4.210
1981 ............ 75.6 5.190
1982 . ........... 81.7 8.050
1983 ... ... ... 93.9 11.850
1984 . ........... 114.9 21.500
1985 ... ... 144.4 28.800
1986 ............ 150.9 32.100
1987 . ... — 32.100

SOURCE U S Department of Health and Human Services, National Institutes
of Health, NIH Data Book 1985

funding than heart disease or cancer. Each of these
diseases, it can be argued, poses public health
problems of roughly equal, or even slightly smaller,
magnitude by one or another relevant measure
(e.g., estimated economic burden, anticipated rate
of growth, or imposed societal burden).

Although analysts have abandoned the linear
model that sees a simple progression from basic
research to applied research to product devel-
opment or treatment, the crucial role of basic
research in medical advances and in economic
growth is recognized (28). Because econometric
models are inadequate to the task of measuring
returns or monitoring the progress of basic re-
search, researchers have begun to develop a sci-
ence of bibliometrics, by which they seek to quan-
tify patterns of publication. one of this field’s
crude but widely used estimates of progress is
the number of publications on a specific topic.

Table 13-5 presents the results of a survey of
all papers in biomedical journals from 1970
through 1985 that included Alzheimer's disease,
dementia, or senility in their titles. If changes in
funding research actually have an impact on sci-
entific progress in an area, it would be expected
that the number of papers published would fol-
low funding levels with a lag of 3 to 5 years (28).
The lag is imposed by the processes of conduct-
ing experiments, interpreting data, writing papers,
peer review, and publication.
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Table 13-4.—Total Federal Obligations for Alzheimer's Disease and Related Disorders,
by Agency, 1976-86 (in millions)

Institute 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985  1986a
NIA... .......... $0.86  $1.50 $1.96 $4.14  $421  $519  $8.05 $11.80 $21.50 $28.80 $32.10
NINCDS ........... 2.31 2.33 2.42 2.84 4.96 5.43 6.24 868 1170 1283 1320
NIAID - - — 1.38 178 1.39 1.26 1.04 1.34 121 101
DRR - - - = - - 0.60 0.70 1.03 101
AOA o e = = = = =TT 0.16 1.13 0.60
NIMH............. 0.73 082 0.79 1.32 2.15 4.70 4.80 5.00 5.65 5.75 6.00
Total ............ 3.90 4.65 5.17 9.68 1310 1671 2035 27.12 4105 5075  53.92

°NIH estimates.

KEY NIA = National Institute on Aging, NINCDS = National Institute on Neurological and Communicative Disorders and Stroke, NIAID = National Institute on Allergy

and Infectious Diseases, DRR =
tal Health

SOURCE Off Ice of Technology Assessment, from NIH data, 1986

Table 13-5.—U.S. Research Publications on
Alzheimer's Disease, 1970-85°

Number of
Year publications
1970 ., . . o 69
1970 58
1972 . e 30
1973 . 81
1974 72
1975, 89
1976 . 87
1977 130
1978 . 141
1979 . . L 88
1980 . . 159
198l ... 226
1982 . 289
1983 . . 317
1984 . . 381
1985 . . e 548

‘Based on a search of the database MedLine for all papers that included the words
Alzheimer's disease, “dementia,” or "senility” in their titles

SOURCE Office of Technology Assessment, 1986

The major, precipitous increases in funding re-
search in dementing disorders to date came be-
tween 1978 and 1980 (see table 13-4). Table Is-s
shows substantial increases in publication after
1980, suggesting strongly that funding shifts have
dramatic impacts on the conduct of research.

In spite of the increases in support of this re-
search, a considerable amount of work judged
likely to lead to significant advances in understand-
ing of the disease processes involved is not being
done because of a lack of funds. NINCDS was able
to fund only 5 of 22 approved grants (22.7 per-
cent) in 1983, and 10 of 43 (23.3 percent) in 1984.
one of the most relevant divisions of NIA, the
Molecular and Cellular Biology Branch, was able

Division of Research Resources, National Institutes of Health, AOA = Administration on Aging, NIMH = National Institute of Men-

to fund only 6 of 35 (17 percent) proposals re-
ceived in 1984 (34). The strong consensus among
scientists in this field is that good proposals are
definitely going unfunded. Some have stressed
that valuable opportunities for progress are be-
ing missed or delayed.

Following a strategy that has been productive
for other research, in fiscal year 1984 Congress
appropriated $3.5 million for the establishment
of five Alzheimer's Disease Research Centers to
be administered by NIA. The announcement of
the program resulted in the submission of 22 ap-
plications to establish centers. An additional file
centers have been funded since. The centers are
located at:

+ Duke University,

Harvard Medical School/Massachusetts (Gen-
eral Hospital,

The Johns Hopkins Medical Institutions,
Mt. Sinai School of Medicine in New York,
University of California at San Diego,
University of Kentucky,

University of Pittsburgh,

university of Southern California,
University of Washington, and
Washington University in St. Louis.

Each center will provide shared resources for
established investigators working on basic, clini-
cal, and behavioral studies of Alzheimer's disease
and related disorders. They will also fund new
research projects and train” scientists and health
care providers new to Alzheimer’s research. The
present number—10—is about one-sixth the num-
ber of cancer centers that have been funded-
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58, and two-thirds the number Congress initially
mandated in 1971—15.

Grants to centers like these have been shown
to be a more effective mechanism for supporting
clinical research than for supporting basic science
(11). The most effective mechanism for stimulat-
ing progress in basic research is widely agreed
to be the investigator-initiated research grant
(known to scientists as the R 01). These grants
originate with a research proposal being submitted
by an individual scientist, or by a small group of
scientists working together. Applications are crit-
ically examined in a peer review process, which
is widely considered to do an excellent job of evalu-
ating the scientific merit of a particular proposal.
The process involves rigorous review by 15 to 20
recognized authorities (the “study section”) in the
same or related disciplines. The applications are
then either approved or rejected.

For grant applications approved as worthy of
funding, a numerical priority score from 100 (best)
to 500 is calculated to act as a guide in the distri-
bution of funds. Most excellent proposals receive
scores in the range from 130 to 160. Present fund-
ing levels (which vary among institutes and pro-
grams) lead to funding cutoffs in the range of 135
to 145, leaving many excellent proposals unfunded
(22). Additionally, peer review tends to act against
proposals that are perceived to be particularly bold
or risky. In such cases, factors other than strict
scientific merit can come into play. A major saving
grace of the process is that program administra-
tors may act to fund a particular proposal in spite
of a priority score otherwise insufficient to as-
sure funding, but they are naturally reluctant to
overuse this prerogative.

In spite of the successes of peer review, the im-
possibility of supporting more than a fraction of
excellent proposals approved (at current research
funding levels) sometimes inhibits progress from
developing as quickly as it might, as several spe-
cific examples illustrate. Parkinson’s disease is
associated with the loss of cells in the substantial
nigra found deep within the brain. When a former
chemistry student in California manufactured a
heroin-like drug in his home several years ago, the
chemical process involved a side reaction that in-
troduced a dangerous contaminant into the final
product. This contaminant, I-methyl-4 phenyl-1,2,

3,6-tetrahydropyridine, known as MPTP, caused
the selective destruction of the same cells in the
substantial nigra whose loss is associated with the
symptoms of Parkinson’s disease (24) (see ch. 3).
This unfortunate *“natural experiment” provided
an animal model for Parkinson’s disease, but ex-
tremely stiff competition for scarce research funds
meant the researcher who first elucidated this
model was unable to exploit it fully for several
years. That inability to obtain funding quickly
serves to substantiate the widespread perception
that valuable progress is being delayed,

Another example of the effects of scarce fund-
ing is found in the recent publication of results
describing the presence of an unusual structural
protein, possibly diagnostic, in the brains of Alz-
heimer’s patients (36). A proposal to NIA to con-
duct this research was given a peer review pri-
ority score of about 230 (the lower the score, the
higher the priority; present funding cutoff at NIA
is near 140). The program administrators were
unsuccessful in arguing that the proposal be
funded in spite of the score. Although it does not
commonly happen, another source of funds (in
this case NIMH) was found by the principal inves-
tigator and the work was done, with its exciting,
promising result, Although it is entirely possible
that this particular finding may not live up to its
initial promise, it is clear that work of this type
offers great hope.

A logical consequence of combining peer review
with limited funding is that “safe” projects will
preferentially tend to be approved and funded-
projects that the reviewers all agree have a high
likelihood of producing results, even though they
may not be earthshaking or revolutionary in their
implications. This naturally conservative inclina-
tion brought about by limited resources often
makes it difficult for a researcher to secure funds
for imaginative or innovative types of work. It also
militates against precisely the sort of interdiscipli-
nary work so urgently needed in research on de-
menting disorders, wherein a scientist with one
type of background and expertise reaches into
a new discipline for tools to help in the primary
work. As one such researcher has stated:

If Iput a grant in to do what 1am actually doing
in the lab now, it would not get funded because
the study section would say, “He has no experi-
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ence, no training, and no reputation in the area
of molecular genetics” (7).

Thus, although centers for research are vitally
important, and contribute to valuable progress,
the same is true of the investigator-initiated grants.
For the best possible results to be derived from
limited funding for research, a balance needs to
be crafted between the two types of researchers
competing for the limited funds available: neither
should be overlooked in favor of the other (see
table 13-6). As one commentator notes:

While the need for interdisciplinary) research
performed by large units centered around sophis-
ticated equipment is there, creativity, originality,
and innovation remain, by and large, individual

traits. We must not stifle creativity by allocating
insufficient funds to individual investimators or re-
searchers (18).

It may well be that neuroscience stands in rela-
tion to Alzheimer’s disease and related disorders
as molecular biology and immunology do to can-
cer. The specific results of substantial increases
in funding for research in the neuroscience are
predictable only in the narrowest sense: more
money will lead to more research, and more an-
swers to particular questions. The serendipitous
products of such research are—like restriction en-
zymes, monoclinal antibodies, and the biotech-
nology industry—wholly unpredictable.

ROLE OF NONGOVERNMENTAL ORGANIZATIONS

There are several areas where nongovernmen-
tal organizations, including private industry and
philanthropy, have a logical role to play and may
supplement or supplant Federal activities.

Private Industry

It is logical to expect private industry to be will-
ing to invest in research that ultimate)’ promises
a profitable return. The most obvious of these,
for dementing disorders, is the development of
therapeutic drugs. Some work of this sort is al-
ready taking place (see, e.g., 12) in a way that il-
lustrates the need for coordination among differ-
ent groups,

The selection of drugs to be tested must be in-
formed by an understanding of the biochemical
defects involed in dementing disorders. In most
cases these are not vet known, but this knowl-
edge is the sort that will come from studies of
fundamental neuroscience. Once candidate drugs
have been selected, appropriate mechanisms of
delivery must be identified and tested, The stand-
ard practices of injection or oral delivery are not
likely to be effective with chemical therapies for
dementing disorders because many drugs will not
cross the blood/brain barrier. Novel technologies
such as implantable infusion pumps are therefore
being tested (12).

For drug trials to be useful, they must be car-
ried out in a rigorously monitored environment
by skilled clinicians. Thus, for pharmaceutical
companies to contribute to research in demerit -
ing disorders, they must cooperate with clinicians
in exploring avenues opened by advances in basic
neuroscience.

Philanthropy

Private giving can make valuable contributions
to scientific progress. The magnitude of the prob-
lems associated with dementing disorders puts ef-
fective philanthropy out of reach of all but the
wealthiest individuals, and even of many founda-
tions. But in some key areas philanthropy can
make a crucial difference. These include funding
creative or pilot programs, as well as fellotships
for new, young investigators.

The Howard Hughes Medical Institute (HHMI)
is potentially the largest source of private funds.
It has targeted neuroscience as one of four major
program areas for concentration of funding in
biomedical research (the others being genetics,
immunology, and cell biology and regulation).
Twenty-two separate HHMI units are affiliated
with universities and hospitals around the coun-
try. Neuroscience research is a major focus at
seven of them (Yale, Columbia, Massachusetts Gen-
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Table 13-6.—Future Research Areas Relevant to Dementing Disorders

Biological question

Techniques

Examples

Role of genes. . . ............... .

RNAchanges . .................. .

Protein changes. . . ..............

Character of proteins in
abnormal organelles

Axonal transport of proteins

Altered transmitters enzymes

Changes in receptors

Changes in neuron shape
and size .

Structural abnormalities types

of neurons

Pathologic changes in specific
brains. .......... ... .. .. .. .

Roles of specific systems in
behavior . .. ......... .. .. ...

Demonstration of abnormalities
in specific regions. . . . . ... ..

Role of infectious agents. . . . ... ..

Nature of infectious agents. . . . . ..

Treatment strategies . . .. ........

Recombinant DNA technologies;
Southern blots

Assays of RNA distribution and
activity; Northern blots; in situ
hybridization
. Amino acid incorporation studies;
SDS gels; immunocytochemistry

Purification and analysis of
constituents; immunocytochemistry;
freeze-fracture and deep-etch

. Radiolabeling and gel fluorography

. Neurochemical assays;
radioimmunoassay

. Binding assays; in vitro

auto radiography

. Golgi stains

Immunocytochemistry

Computer-assisted morphometric
methods

. Lesion studies; behavioral tests

. Computerized tomography; PET and
NMR imaging

. Inoculation studies
culture of virus

. Methods of molecular virology

. . Drug trials; tissue grafts

Localization of Huntington's disease gene
demonstration of retrovirus in brain tissue
of patients with acquired immune
deficiency syndrome (AIDS)

Reduced RNA in Alzheimer's patients;
retrovirus present in brain cells in AIDS
patients

Reduced protein synthesis in Alzheimer's
patients; phosphorylation of 200-kd
neurofilament protein associated with
neurofibrillary tangles (NFT) in Alzheimer's
disease and with Lewy bodies in Pick's
disease (PD)

Decoration of paired helical filaments with
specific antibody; tubulin in
granulovacuolar degeneration; actin in
Hirano bodies; amyloid protein in
congophilic angiopathy

Impaired transport of neurofilament proteins;
aluminum poliomyelopathy

In Alzheimer's disease, reduced enzymes
cortical cholinesterase acetyl transferase,
somatostatin, and corticotropin releasing
factor (CRF)

In Alzheimer's disease, reduced somatostatin
and M2 cholinergic receptors in cortex;
increased cortical CRF receptors

Abnormal dendritic arborizations in
Alzheimer's and Huntington’s diseases

NFT in cholinergic and in specific
somatostatinergic neurons; nonadrenergic
neurites in plagques

Reduced number of neurons in the nucleus
basal is, hippocampus, and neocortex in
Alzheimer’'s disease

Memory impairments following bilateral
lesions of the nucleus basalis in
nonhuman primates

Cerebral atrophy in Alzheimer's disease;
hypometabolism in striatum in Alzheimer’'s
disease infarcts in multi-infarct dementia

Transmission of Creutzfeldt-Jakob disease
(CJD) to nonhuman primates; isolation of
virus in AIDS

Characterization of AIDS retrovirus;
description of unconventional nature of
CJD virus

L-dopa in PD; neural grafts improve functions
of animals with lesions in the substantial
nigra pars compacta

SOURCE Based on D L Price, “Basic Neuroscience and Disorders Causing Dementia, "

February 1986

contract report prepared for the Off Ice of Technology Assessment, U S Congress,
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eral Hospital, Johns Hopkins, University of Texas
at Dallas, and the University of California at San
Diego and at San Francisco). Total outlays for re-
search in all HHMI units and programs are on the
order of $190 million to $200 million per year.
Although neuroscience is the most recently declared
of the four major program areas and precise
figures are not available, a significant portion of
this total is directed toward nondisease-related
basic research in the neuroscience.

Another nongovernmental organization funding
basic research in neuroscience is the Alzheimer’s
Disease and Related Disorders Association (ADRDA),
with headquarters in Chicago. A little more than
one quarter of ADRDA'’s total annual expenditures
goes toward supporting biomedical research (with
the other two-thirds to public education, family
and patient support, and advocacy efforts). A his-
tory of the funding the association has provided
for research (most of it basic) is given in table 13-
7. Total commitments in 1986 were $2.34 million,
distributed among pilot grants, faculty scholar
awards, and investigator-initiated grants. The
Medical and Scientific advisory Board of ADRDA
finds that half of the proposals they receive are
worthy of funding, yet ADRDA is able to support
only about 16 percent of the applications received.

The growth rate in its receipt of good proposals
is such that the award rate will continue to de-
cline (8).

One of the few foundations making a focused
effort in the dementing disorders is the John
Douglas French Foundation for Alzheimer's Dis-
ease, in Los Angeles, founded in 1983. The major
scientific thrust of the French Foundation has been
to establish a fellowship program to provide pri-
mary salarv support for investigators who have
shown promise in research (see table 13-8). The
foundation also has “a small grants program de-
signed to supply seed money for creative research
projects with a maximum funding of $30,000 per
year” (19). In addition, twice a year the founda-
tion sponsors workshops to foster exchange be-
tween basic and clinical scientists.

Other groups that may play a significant role
include the American Federation for Aging Re-
search and other private charities. But given the
magnitude of the scientific problems that must
be addressed, these organizations are unlikely ever
to play more than an ancillary role in finding ef -
fective prevention or treatment for dementing dis-
orders

Table 13-7.— Research Supported by the Alzheimer’s Disease and Related Disorders Association, Inc.,
1982-86 and to Date

Proposals Proposals

Year Program received funded® Amount
1982 Pilot ResearchGrants . . . ..., 67 7 (lo) $ 78,000
1983 Pilot ResearchGrants . . .. .......... ..., 75 11 (15) 132,000
1984 Pilot Research Grants . . . .......... ... ..., 95 20 (21) 240,000
Faculty Scholar Awards . . .. ..................... 17 3(18) 342,000

Total . . 112 23 (21) 582,000

1985 Pilot ResearchGrants . . .. ........................ 94 21 (22) 252,000
Faculty Scholar Awards . . . ...................... 34 6 (18) 684,000
Parsons/ADRDA GrantS . . .. ... 60 4 (7) 395,000

Total . o 188 31 (16) 1,331,000

1986 Pilot Research Grants . . .. .......... ... .. 210 35(17) 691,000
Faculty Scholar Awards . . .. ... 17 3(18) 360,000
Investigator-Initiated Research Grants . . .. .......... 102 12 (12) 1,288,000

Total . o 329 50 (15) 2,339,000

To date: Pilot Research Grants . .. ...............uvnnn... 541 94 (17) 1,393,000
Faculty Scholar Awards . .. .......... ... 68 12 (18) 1,386,000
Parsons/ADRDA Grants . . .. ..o, 60 4 (7) 395,000
Investigator-Initiated Research Grants . . . ........... 102 12 (12) 1,288,000

Total . . 771 122 (16) $4,462,000

“Number in parentheses gIves percent of proposals received that were funded

SOURCE Alzheimer's Disease and Related Disorders Association, Inc.
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Table 13-8.—Research Supported by the John Douglas French Foundation for Alzheimer’s Disease, 1984-85

Grants Fellowships
Year New Renewals Applications Approved Funded® Total value
1984 . ... 9 0 b 12 4(33) $390,000
1985 . .. ... ... 3 3 150 38 12 (32) $540,000

NuUmber in parentheses gives percent of approved wants that were funded.
*Program not established.

SOURCE: B. Miller, Scientific Coordinator, John Douglas French Foundation for Alzheimer's Disease, Los Angeles, CA, personal communication, 1986

ISSUES AND OPTIONS

There is widespread agreement that major prog-
ress in the understanding, diagnosis, treatment,
or prevention of dementing disorders will be based
on the foundation of a strong, multidisciplinary
research effort. How the Federal Government
might best influence this progress is the primary
issue with respect to research.

A strong program in basic research is clearly
needed. Basic research must be balanced with a
complementary program of clinical research. Both
of these must be linked with research in health
care services (discussed in ch. 1). The Federal Gov-
ernment historically has led such efforts by ad-
justing patterns of funding to meet perceived
needs. The government has also acted to parti-
tion responsibilities among relevant agencies, and
to effect coordination among them. The primary
vehicle for administering funding in biomedical
research has been NIH, with large efforts also at
NIMH and the Veterans Administration.

With dementing disorders, the importance of
NIMH is clear. For example, NIMH funding precipi-
tated the explosion of work on neurotransmitters
that brought a Nobel Prize to one researcher, made
valuable contributions to the development of
positron-emission tomography, and is playing a
major role in the development of appropriate drug
delivery technologies. With their expertise in epi-
demiology and demographics, the Centers for Dis-
ease Control also must be considered. Other agen-
cies have mounted smaller efforts.

ISSUE: Should Congress act to balance and co-
ordinate the research effort on dement-
ing disorders?

Option 1: Designate a single entity as the lead
agency for research relevant to dementing dis-
orders.

Option 2: Empower a single advisory body to make
recommendations on the coordination of re-
search activities.

In any field of biomedical science relevant to
human health, the best balance of basic and clini-
cal research is difficult to determine. It will vary
with the characters of the health problems ad-
dressed, the nature of the science involved in the
relevant research programs, and the way these
change and influence one another over time. As
the authors of the definitive study on the connec-
tion between advances in basic research and ad-
vances in cardiovascular medicine pointed out,
there is little reason to suspect that the problems
in achieving the optimum balance could not best
be handled by permitting the natural forces that
govern the relationship between clinical and basic
research to operate. At the same time, it is most
important:

... to earmark a generous portion of the nation’s
biomedical research dollars to identify and then
provide long-term support for creative scientists
whose main goal is to learn how living organisms
function, without regard to the immediate rela-
tion of their research to specific human diseases

(5).

Recent surveys show that essentially all major
disciplines that can have a bearing on dementing
disorders currently are being funded at some level,
by one agency or another (22,30). That finding
raises the issue of coordination.

In the past, Congress has met the challenges of
coordinating a wide-ranging program of scientific
research in several different ways. In some cases,
a single agency or institute has been designated
as the lead agency to administer and coordinate.
In other cases a special task force has been given
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the authority to resolve conflicts of overlapping
responsibility and to make recommendations. Re-
flecting the complexity and far-reaching nature
of the scientific problems common to dementing
disorders, elements of both these strategies can
be discerned in the approach Congress has taken
to date. Funding levels for research certainly re-
flect the importance of the efforts sponsored by
the National Institute on Aging, which receives
more money than all other relevant agencies com-
bined. on the other hand, the Department of
Health and Human Services has established a spe-
cial Task Force on Alzheimer's Disease to over-
see efforts within that agency.

option 1 would have a number of advantages,
many of them administrative. Research programs
could be monitored with precision, expenditures
adjusted easily, coordination maximized, and over-
lap minimized. The disadvantages would be sci-
entific. Especially in times of limited funding, a
single administrative source of funds would in-
crease the likelihood that a promising grant or
program might fail to be awarded due to vagar-
ies of the peer review process or oversights in
administration. A sole source of funding would
be likely to decrease the variety and vitality of
the research efforts within the scientific com-
munisty.

If there is a major gap in the coordination of
Federal efforts directed toward dementing dis-
orders, it seems to be in coordinating health care
services research with efforts in clinical research,
and, ultimately, basic biomedical science. An au-
thoritative advisory body (option 2) with the power
to make specific recommendations to the Presi-
dent, the Secretary of Health and Human Serv-
ices, or Congress could help effect such coordi-
nation. Such a body need not be nested within
any designated lead agency. Indeed, it might be
more valuable as an independent entity. The ex-
isting Secretary’s Task Force theoretically has this
power, but it has no legislative authority and is
not an independent body.

ISSUE: Should Congress change the current
level of funding for research on de-
menting disorders?

Option 1: Decrease research funding from cur-
rent levels.

Option 2: Continue research funding at current
levels.

Option 3: Increase funding modestly.
Option 4: Increase funding significantly.

The advantage of option 1 would be to make
immediate, short -term, small contributions to def-
icit reduction efforts. Such an advantage must be
weighed against the impact on a wide range of
scientific disciplines. The total of current Federal
spending in this field (approximately $54 million
in fiscal year 1986) is small by comparison with
many other Federal programs. If this spending
were eliminated entirely, the Nation’s operating
deficit for fiscal year 1986 could be reduced by
one-half of 1 percent. The long-term effects of re-
ducing or eliminating funding cannot be quantita-
tively predicted. The most likely outcome would
be to reduce the probability of finding causes,
treatments, and means of prevention for demerit -
ing disorders.

The advantage of continuing funding at current
levels (option 2) would be to avoid exacerbating
budgetary problems while permitting some of the
high-quality research that is possible within the
existing infrastructure.

A modest funding increase, under option 3, is
here taken to mean on the order of 20 to 60 per-
cent ($10 million to $30 million per year). ADRDA
has recommended “that federal support for re-
search on Alzheimer’'s disease be assigned a high
priority” at the National Institute on Aging, the
National Institute of Neurological and Communi-
cative Disorders and Stroke, the National Insti-
tute of Allergy and Infectious Diseases, and the
National Institute of Mental Health, and that “fund-
ing for research . . . be increased to at least $75
million in fiscal year 1987” (I). The National Com-
mittee to Preserve Social Security and Medicare
has recommended that Congress “double federal
research spending to $100 million to find a cure
for Alzheimer’'s disease” (21).

The largest contribution an increase of this mag-
nitude could make to the Nation’'s deficit in the
fiscal year 1986 operating budget would be ap-
proximately one-quarter of 1 percent. Funding in-
creases on this order of magnitude would increase
the amount of high-quality research possible
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within the existing infrastructure from between
10 and 20 percent to between 20 and 40 percent
of projects now approved by peer review.

Although the social burden of dementing dis-
orders is difficult to compare with that presented
by other types of illness, it is of generally the same
magnitude as cancer and heart disease. Yet re-
search spending per patient is an order of magni-
tude lower. Such funding increases would also
make it possible to begin preparing a skeletal
framework within which to accommodate the in-
creasing amount of medical care and biomedical
research that will be needed to deal with the in-
evitable consequences of an aging population.

If option 4 were followed, and funding were
dramatically increased (for example, to $1 billion
per year), an immediate, short-term negative im-
pact would be felt in deficit control efforts. (That
additional spending would exacerbate current def-
icit figures by as much as 2 percent per year.) Such
an increase would, however, make it possible to
accommodate most, if not all, of the high-quality
research now known to be possible by scientists
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Appendix A*

The Characteristics of
Nursing Home Residents with Dementia

At the start of this assessment, OTA looked for a large
database on nursing home residents that might be used
to determine what proportion have dementia, how
nursing home residents with dementia differ from
other residents, and whether residents with demen-
tia require more staff time or cost more to care for
than other residents. In 1984, the New York State Case
Mix Reimbursement Project collected detailed infor-
mation on 3,427 residents in 52 New York State nurs-
ing homes as a basis for a new Medicaid reimburse-
ment system, RUG-II. OTA contracted with Rensselaer
Polytechnic Institute for retrospective analysis of that
data.

The nursing homes included in the study had been
selected to be representative of nursing homes in New
York State in terms of location, size, type of owner-
ship, levels of care, and staffing. A 10-page question-
naire, the Patient Assessment Instrument (PAI), was
used to collect information on resident characteristics.
Relative resource use by different residents was de-
termined on the basis of a time and motion study that
measured the amount of time spent by staff with each
resident during a 24-hour period.

The PAI recorded residents’ diagnoses using ICD-9
codes—i e., numbers assigned to specific diagnoses in
an international coding system. There is no ICD-9 code
for dementia. Rather, the dementia syndrome is asso-
ciated with many different ICD-9 codes (see ch. 1). Anal-
ysis of the database using the ICD-9 codes most likely
to indicate dementia showed that 41 percent of all nurs-
ing home residents had one or more diagnoses associ-
ated with dementia (including primary, secondary, and
tertiary diagnoses),

In general, residents with one or more diagnoses
associated with dementia had greater impairment in
activities of daily living (ADLS) (eating, dressing, bath-
ing, toileting, bladder control, bowel control, and per-
sonal hygiene) and behavior (wandering, verbal abuse,
physical aggression, and regressive or inappropriate
behavior) than residents with no such diagnoses. How-
ever, residents with diagnoses associated with demen-
tia varied greatly in ADLs and the behavioral charac-
teristics measured by the PAI. Some had no self-care
deficits, for example.

OTA and Rensselaer assumed that part of the rea-
son for this variation was differences in severity of

dementia; that is, residents with mild dementia were
assumed to have different characteristics from those
with severe dementia. Since the PAI does not include
any measure of cognitive ability, severity of dementia
cannot be ascertained directly from the data. However,
a rough index of severity was constructed retrospec-
tively by Rensselaer, in consultation with OTA. The
five PAI items used to develop the index of severity
are listed in table A-1, along with the resident descrip-
tors and score values for each descriptor. Ascore value
of o indicates that these descriptors are generally not
characteristic of or specific to dementia. Higher score
values are assumed to indicate increasing severity of
dementia.

Residents were given a total score between () and
15 based on their scores on each of the five PAI items.
Overall, 6 percent of residents with one or more diag-
noses associated with dementia had a severity score
of O (defined as ‘(none™); 34 percent had scores between
1and 5 (defined as ‘(low”); 32 percent had scores be-
tween 6 and 10 (defined as “middle”); and 29 percent
had scores between 11 and 15 (defined as “high™).

Tables A-2 through A-11 show the proportion of resi-
dents with impairment in each of seven ADLs and four
behavioral problem categories, according to whether
they had any diagnoses associated with dementia and,
if so, the severity of dementia. (Percentages have been
rounded and may not total 100 percent. ) The data dem-
onstrate that as the severity of dementia increases (as
measured by the index of severity), impairment in
ADLs and behavioral problems also increase.

The New York State RUG-H system groups nursing
home residents into 16 categories that differ in terms
of clinical characteristics and use of resources. In gen-
eral, residents with diagnoses associated with demen-
tia were found in categories with higher disability more
often than other residents. Further, residents with diag-
noses associated with dementia had 5.6 percent greater
resource use overall than other residents.

It should be noted, however, that these figures rep-
resent actual, not ideal resource use. In particular, resi-
dents with diagnoses associated with dementia were
cared for in nursing homes that treat all kinds of pa-
tients, not special care facilities for persons with de-
mentia. It is not known whether resource use is greater
or less for dementia patients in special care facilities.

The index of severity used in this analysis is far from
ideal for several reasons. First, it was developed
retrospectively. Second, the five PAI items used to de-
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velop it require a subjective judgment by the inter- Both Texas and Massachusetts are or will soon be

viewer; no standard tests were used to derive the re- collecting data on nursing home residents to develop

sponse given. Finally, many of the descriptors used to State Medicaid reimbursement systems. In Texas, the

develop the index of severity could apply to some per- Mini-Mental State Exam (MMSE) (see ch. 8) is being used

sons who do not have dementia. to measure residents’ cognitive abilities. It is not known
These problems point to the need, emphasized whether a measure of cognitive abilities will be in-

throughout this report, to include measures of cogni- cluded in the Massachusetts study (1).

tive ability in surveys of elderly and long-term care

populations. While the reliability and validity of such Appendix A References

measures are far from perfect, they do address the

central features in dementia and are therefore more 1. Cornelius, E., project officer, Health Care Financing

likely to accurately reflect severity of dementia than Administration, Baltimore, MD, personal communi-

measures of other patient characteristics. cation, Nov. 10, 1986.

Table A-1.— Resident Descriptors Used To Develop the Index of Severity

Questionnaire item Score value
Expressive communication:

1. Speaks and is generally understood . . . . . . i e e e e 0

2. Speaks, but is wunderstood with difficulty .. .. .o ey 0

3. Uses only structured sign language, writing, or yes or no responses 0

4. Uses only gestures, grunts, or primitive symbols to communicate. This includes a special cueing system developed Wlth the

patients (e.g., aphasiac) !
5. Cannot convey needs (e.g., comatose) 2
6. Cannot determine . . . . . . . . . . . . . . . . . . . . 0
Receptive communication/comprehension:
Generally understands oral communication . ... ., R 0
2. Has limited comprehension or oral communication; needs repetrtron or srmplrfred explanatrons P |
3. Depends on lip reading, written material, or structured sign language ... ., ., 0
4. Understands only primitive gestures, facial expressions, simple pictograms, and/or recognlzes envrronmental cues 2
5. Unable to understand or no indication by patient (e.g., comatose) L 3
6Cannotdetermine.............,........ 0
earning ability:
1 Listens, retains, and comprehends directions or teaching instructions. Knows what to do and when. . . . . . 0
2. Difficulties retaining or comprehending instructions. Needs clues or continuous reminding . . . . . ... ... ... ... |
3. Cannot comprehend and retain instructions. Must be shown every time. . . . .. ... ... ......... S 2
4. Cannot comprehend and retain instructions, No instructions given . . . . . . . . . . . . . . . . 3
5. Cannot determine . . ., . . . . L . o g e e e e e e e e ey 0
#motivation:
1. High-initiates activity, keeps appointments, willing to tolerate discomfort/pain to achieve goals . . . . . .. . .. 0
2. Moderate—will work toward goals but needs to external support and urging. . . . . . . . . ... ... ... 0
3. Minimal—passive, participates in activities when told to when it is required. Activities may be performed in a slow,
mediocre or inaccurate fashion . . . . . . . . . 1
4. Poor—resists activity, feels someone else should do everything . . v e e e e e e 2
5. None—due t0o 0rganicC CauSeS. . . . . . . . « v v v v v e e e e e e PR 3
6. CannoOt dEteIMING . . . . ..t , 0
Retusal to care for oneself:
1. Performs routine activities (e.g., ADLs) to the extent physically capable ... . . ... ..., . ... ... ........ , 0
2. Performs routine activities (e.g., ADLs) but not to the extent physically capable. Activities are performed incompletely or
are of Mediocre QUAIILY. . . . . . ..o 0
3. Resists assistance by others in performing routine activities (e.g, ADLS), though needs assistance from others . ......... 0
4. Refuses to perform routine activities (e.g., ADLs), of which physically capable. Staff must perform the activities ... 0
5. Unable mentally to perform routine activities (e. g, ADLs) regardless of willingness. . . ........... .. ... .. ... .... e 4

SOURCE W J, Foley, “Dementia Among Nursing Home Patients Defining the Condition, Characteristics of the Demented, and Dementia on the RUG-II Classification System, " contract report prepared
for the Office of Technology Assessment, U S Congress, Washington, DC, 1986
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Table A-2.—Eating: Proportion of Nursing Home Residents by Eating Ability

One or more dementia diagnoses

No dementia All levels
Level of impairment diagnosis of severity None Low Middle High

1. Independent—generally feeds self without supervision or
physical assistance. May use adaptive equipment. 29% 13% 61 oo 26 3 1

2. Minimal supervision and/or physical assistance—requires in-
termittent verbal encouragement or guidance and/or physical
assistance with minor parts of feeding, such as cutting food,
buttering bread and opening milk carton, setting up
equipment. 45 37 35 56 38 14

3. Continous supervision—requires constant one-on-one
guidance, teaching and encouragement. May occasionally

need help with eating. 11 20 2 12 33 17
4. Hand-fed—totally fed by hand. This includes syringe feeding. 13 27 | 6 22 61
5. Tube or parenteral feeding. 3 3 - - 3 7

NOTE: Because of rounding, figures may not add to 100°/0

SOURCE: W J , Foley, “Dementia Among Nursing Home Patients: Defining the Condition, Characteristics of the Demented, and Dementia on the RUG-II Classification
System, " contract report prepared for the Office of Technology Assessment, U.S. Congress, Washington, DC, 1986.

Table A.3.—Dressing: Proportion of Nursing Home Residents by Dressing Ability

One or more dementia diagnoses

No dementia All levels
Level of impairment diagnosis of severity None Low Middle High

1. Independent—uses no supervision or physical assistance.
This includes obtaining clothes and managing buttons, socks
and shoes. 18% 6% 38% 10% 10% —

2. Minimal supervision and/or physical assistance—a person
does not have to be constantly present to insure the patient
dresses self. May need verbal directing and motivating for the
proper arrangement and retrieval of clothing or speed in
dressing, and/or putting on artificial limb. 21 11 35 24 —

3. Continuous supervision—requires a person to be present to
guide, teach, and motivate patient during the entire task, (e.g.,
needs physical assistance with difficult parts of dressing,
such as fasteners). 7 6 11 14 4 —

4. Continuous physical assistance—patient participates in task,
but needs constant help with major parts of dressing (e.g.,

putting blouse/shirt over shoulders). 15 12 10 22 10 2
5. Total assistance—has to be completely dressed by another

person; resident does not participate. 35 61 6 30 81 87
6. Patient generally wears a bed gown o or more of the

time). 4 4 — 1 4 1

NOTE: Because of rounding, figures may not add to 1000/..

SOURCE: W.J., Foley, “Dementia Among Nursing Home Patients Defining the Condition, Characteristics of the Demented, and Dementia on the RUG-II Classification
System,” contract report prepared for the Office of Technology Assessment, US. Congress, Washington, DC, 1986,
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Table A-4.-Bathing: Proportion of Nursing Home Residents by Bathing Ability

One or more dementia diagnoses
No dementia All levels

Level of impairment diagnosis of severity None Low Middle High
1. Independent—requires no supervision or support. May use
special equipment and water may be drawn for the patient. 3% 1% 7% 1% — —

2. Minimal supervision and/or physical assistance—requires in-
termittent checking and observing. May require physical as-
sistance for minor parts of the task, transferring in and out of

bath and bathing back. 23 9 45 18 | —
3. Continuous supervision—requires constant one-on-one obser-

vation, motivation and auidance. 9 6 16 12 3 -
4. Continuous physical assistance—patient participates but re-

quires constant help with most parts of bathing. 21 14 20 29 9 1
5. Total assistance—patient does not participate. Patient is

bathed in bath, shower, or bed by another person. 44 70 12 41 87 99

NOTE: Because of rounding, figures may not add to 100°/0.

SOURCE: W.J., Foley, “Dementia Among Nursing Home Patients” Defining the Condition, Characteristics of the Demented, and Dementia on the RUG-II Classification
System,” contract report prepared for the Office of Technology Assessment, U.S. Congress, Washington, DC, 1986,

Table A-5.—Toileting: Proportion of Nursing Home Residents by Toileting Ability

One or more dementia diagnoses

No dementia All levels
Level of impairment diagnosis of severity None Low Middle High
1. Independent—can toilet self without supervision or physical
assistance. May require special equipment, such as a raised
toilet or grab bars. 34% 18% 73% 36% 5% —
2. Minimal supervision and/or physical assistance—requires in-

termittent observing and guidance for safety or encourage-
ment reasons, May require physical assistance for minor parts

of task, such as clothes adjustment and washing hands. 13 8 15 16 5 1
3. Continuous supervision —requires constant one-to-one
guidance and teaching. 2 2 1 3 2 -

4. Continuous physical assistance—patient participates but re-
quires constant help with major parts of the task or task will
not be completed (e.g., maintaining balance, transferring, wip-

ing and cleaning. 13 10 6 15 13 1
5. Total assistance—patient does not participate at all; another

person assists with all aspects of toileting procedures. 10 12 2 7 18 12
6. Incontinent—taken to toilet on a regular scheduled basis, 16 26 2 16 34 35
7. Incontinent—does not use the toilet 13 25 - 8 23 52

NOTE: Because of rounding, figures may not add to 100%.

SOURCE W.J., Foley, “Dementia Among Nursing Home Patients: Defining the Condition, Characteristics of the Demented, and Dementia on the RUG-II Classification
System, " contract report prepared for the Office of Technology Assessment, U.S. Congress, Washington, DC, 1986.
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Table A-6.—Bladder Control: Proportion of Nursing Home Residents by Bladder Control Ability

One or more dementia diagnoses
No dementia All levels

Level of impairment diagnosis of severity None Low Middle High
1. Continent—full control or rarely incontinent (i.e., less than

once per week). 50% 24% 83% 47% 10% 1%
2. Occasionally incontinent—lacks bladder control at night

and/or 1-3 times per week during the daytime. 11 10 12 17 10 3
3. Frequently or totally incontinent—4 or more times per week

during the daytime. 29 58 5 32 74 81
4. Indwelling catheter—self care, no assistance needed. - - - - - 1
5. Indwelling catheter—not self care, needs assistance. 7 7 — 3 6 14
6. External (or intermittent) catheter. 2 | — 2 1 1

NOTE Because of rounding, figures may not add to 100°/0

SOURCE W J , Foley. “Dementia Among Nursing Home Patients: Defining the Condition, Characteristics of the Demented, and Dementia on the RUG-11 Classification
System.” contract report prepared for the Off Ice of Technology Assessment. U.S. Congress, Washington, DC, 1986

Table A-7.— Bowel Control: Proportion of Nursing Home Residents by Bowel Control Ability

One or more dementia diagnoses
No dementia All levels

Level of impairment diagnosis of severity None Low Middle High
1. Continent—full control or rarely incontinent (i.e., less than
once per week). 59% 30% 90% 58% 14% 2

2. Occasionally incontinent—one time or less per week loses
control. Is generally aware of the urge to move bowels and

maintain control 11 12 4 13 18 5
3. Frequently or totally incontinent—two or more times per week

loses. Is generally unaware of urge to move bowels, 29 57 2 28 67 92
4. Ostomy—self care, no assistance needed. - - | — — —
5. Ostomy—not self care, assistance needed. 1 1 2 1 1 1

NOTE Because of rounding, figures may not add to 100°/0

SOURCE W J , Foley, “Dementia Among Nursing Home Patients. Defining the Condition, Characteristics of the Demented, and Dementia on the RUG-II Classification
System,” contract report prepared for the Office of Technology Assessment, U.S. Congress, Washington, DC, 1986.

Table A-8.—Personal Hygiene: Proportion of Nursing Home Residents by Personal Hygiene Skills

One or more dementia diagnoses

No dementia All levels

Level of impairment diagnosis of severity None Low Middle High
1. Independent—generally responsible for and receives no super-
vision or assistance with personal grooming. 18% 4% 28% 6% _ —

2. Minimal supervision and/or physical assistance—requires in-
termittent verbal cueing or observation; and/or requires as-

sistance with difficult parts of grooming. 24 12 54 26 1 —
3. Requires constant one-on-one observation, guidance and en-
couragement with all or most of personal grooming. 7 7 6 16 4 —

4. Continuous assistance—participates in personal grooming but
needs constant physical assistance to complete grooming

adequately or at all. 16 12 9 24 11 1
5. Total assistance—does not participate; another person per-
forms all or most aspects of personal hygiene. 35 65 4 29 83 100

NOTE: Because of rounding, figures may not add to 1000/.,

SOURCE: W J , Foley, “Dementia Among Nursing Home Patients Defining the Condition, Characteristics of the Demented, and Dementia on the RUG-II Classification
System, " contract report prepared for the Office of Technology Assessment, U.S. Congress, Washington, DC, 1986.
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Table A-9.—Wandering: Proportion of Nursing Home Residents Who Wander

One or more dementia diagnoses
No dementia All levels
Extent of wandering behavior diagnosis of severity None Low Middle High
95% 84% 95% 83% T7% 890/0

1. Does not wander.
2. Wanders with no clear direction in usual environment. May

wander into another resident's room. 3 11 4 11 15 8
3. Unless supervised or restrained, wanders throughout the facil-

ity. Can find way back. 1 2 - 2 2 1
4. Takes every opportunity to wander away from unit. Cannot

find way back. 1 3 - 2 5 2
5. Unless supervised or restrained, wanders outside the facility

with no clear direction. 0 1 | 1 1 1

NOTE: Because of rounding, figures may not add to 1000/..

SOURCE: W. J., Foley, “Dementia Among Nursing Home Patients: Defining the Condition, Characteristics of the Demented, and Dementia on the RUG-II Classification
System,” contract report prepared for the Office of Technology Assessment, U.S. Congress, Washington, DC, 19&5.

Table A-10.-Verbal Abuse: Proportion of Nursing Home Residents Who Are Verbally Abusive

One or more dementia diagnoses

No dementia All levels

Extent of verbal abuse diagnosis  of severity None Low Middle High
1. No verbal abuse or disruption. 73% 57% 76%  53% 50% 66%
2. Occasional verbal abuse or disruption (i.e., three times or less

per month). 11 11 12 15 11 6
3. Predictable verbal disruption during specific care routines

only (e.g., bathing). Four or more times per month. 7 13 6 14 14 11

4. Short-lived verbal disruption during the day and/or night for no
appropriate reason (e.g., not just during care routines). Four or
more times per month. 3 5 - 6 6 3

5. Recurring verbal disruption during the day and/or night for no
appropriate reason. At least four times per month, but not

daily. 3 6 4 5 7 6
6. Daily recurring verbal disruption during the day and/or night
for no appropriate reason. 3 9 2 7 12 9

NOTE: Because of rounding, figures may not add to 100%.

SOURCE: W. J., Foley, “Dementia Among Nursing Home Patients: Defining the Condition, Characteristics of the Demented, and Dementia on the RUG-II Classification
System,” contract report prepared for the Office of Technology Assessment, U.S. Congress, Washington, DC, 1986.
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Table A-11 .—Physical Aggression: Proportion of Nursing Home Residents Who Exhibit Physical Aggression

One or more dementia diagnoses

No dementia All levels
Extent of physical aggression diagnosis of severity None Low Middle High

1. No physical aggression. 87% 68% 96% 2% 61% 65%

2. Occasional minor physical aggression (i.e., three times or less
per month). Minor aggression refers to physical acts that can-
not cause potential physical injury to self or others, but are
disruptive). 5 9 2 10 10 9

3. Predictable physical aggression during specific care routines

only (e.g., bathing) or as a reaction to normal stimuli (e. g.,

bumped into). May strike or fight. 5 15 1 1 19 19
4. Occasional extreme physical aggression (i.e., three times or

less per month) to the point of potential physical injury to self

or others (e.g., throws or pokes with sharp objects). 1 2 - 3 2 1

5. Recurring aggression for no rational reason (e.g., not just dur-
ing specific care routines). At least four times per month, but

not daily. 1 4 — 4 5 4
6. Daily recurring aggression for no rational reason (e.g., not just
during specific care routines or reaction to normal stimuli). 1 3 - 2 3 3

NOTE: Because of rounding, figures may not add to 1000/.

SOURCE” W. J., Foley, “Dementia Among Nursing Home Patients: Defining the Condition, Characteristics of the Demented, and Dementia on the RUG-II Classification
System,” contract report prepared for the Office of Technology Assessment, U.S. Congress, Washington, DC, 1986.

Table A-12.—Regressive or Inappropriate Behavior: Proportion of Nursing Home Residents Who Exhibit
Regressive or Inappropriate Behavior

One or more dementia diagnoses
No dementia All levels

Extent of regressive or inappropriate behavior diagnosis of severity None Low Middle High
1. Does not exhibit regressive or inappropriate behavior. 76% 51 % 92%  60% 42% 41%
2. Exhibits nondisruptive regressive behavior, such as rocking. 14 23 5 18 28 28

3. Occasionally (i.e., three times or less per month) exhibits in-

appropriate behavior (e.g., smears feces, throws food, makes

sexual advances). 5 7 — 7 9 8
4. Frequently (i.e., four times or more per month, not daily) ex-

hibits disruptive and inappropriate behavior, such as frequent-

ly dressing and undressing self, smearing feces, throwing

food, stealing, sexually displaying oneself to others. 3 9 2 9 10 9

5. Daily exhibits disruptive and inappropriate behavior. 3 10 1 7 12 15
NOTE: Because of rounding, figures may not add to 1000/..

SOURCE” W J, Foley, “Dementia Among Nursing Home Patients: Defining the Condition, Characteristics of the Demented, and Dementia on the RUG-II Classification
System, " contract report prepared for the Office of Technology Assessment, U.S. Congress, Washington, DC, 1986.
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Thomas Beauchamp
Georgetown University
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University of Arizona

Elias S. Cohen
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Narberth, Pennsylvania

Dorothy H. Coons
Institute of Gerontology
University of Michigan

Peter Cross and Barry Gurland

Center for Geriatrics and Long-Term Care
Gerontology

Columbia University

Karen Davis and Patricia Neuman
Johns Hopkins University

Randy Desonia
Intergovernmental Health Policy Project
George Washington University
Louise Dunn

Senior Respite Care Program
Portland, Oregon

Ronald Dworkin

University College

oxford University

William J, Foley
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Carolyn French

Atlanta Area Alzheimer’s Disease and
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Michael Gilfix
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Allen Hammond

Editorial consultant, and

Editor, Issues in Science and Technology
Richard Jensen

American Public Welfare Association
Marshall Kapp

Wright State University

Robert Katzman, Bruce Lasker, and Nancy
Bernstein
University of California at San Diego

Korbin Liu
Urban Institute
Washington, DC

Bernard Lo
University of California at San Francisco

Shirley A. Lockery
Center on Aging
San Diego State University

John E. Luehrs
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Lin Noyes and Richard Wittenborn
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Nancy R. Peppard and Associates

Rockville, MD



App. B—Contractors and Workshop Participants « 507

Diana Petty Elizabeth Vierck

Family Survival Project Gerontological Consultant
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Daniel Sands and Judy Belman Bronx, New York

Harbor Area Adult Day Care Center Thelma Wells

Costa Mesa, California University of Michigan
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Focus Group on Special Care for Patients With Dementia, June 2, 1985

State Approaches to Financing Long-Term Care of Patients With Dementia, Aug. 15, 1985
Making Medical Decisions for Mentally Impaired Adults, Sept. 23, 1985

Health Services Research on Long-Term Care of Patients With Dementia, Feb. 24 1986
Financing Long-Term Care for Patients With Dementia, May 19, 1986

Alzheimer’s Disease and Dementia: How To Cope and Who Will Pay? Sept. 18, 1986

Participants of Workshops

Congressional Agency Workshop on Long-Term Care Research
Apr. 5, 1985

Dorothy Amey Korbin Liu Cleonice Tavani
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Bruce Layton Susan Van Gelder

General Accounting Office Richard Price General Accounting Office
U.S. Congress Congressional Research Service U.S. Congress
. Library of Congress e
James Linz
General Accounting Office Roger Straw
U.S. Congress General Accounting Office

U.S. Congress

63218 0 - 87 - 17 QL : 3
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Program
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Community Services Institute, Inc.
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University of California, San
Francisco
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Department of Philosophy
Tufts University

Nancy Neveloff Dubler
Division of Legal and Ethical

Issues in Health Care
Montefiore Medical Center
Bronx, NY

Bernard Lo

Division of General Internal
Medicine

Institute for Health Policy Studies

University of California, San
Francisco

DaCosta R. Mason, Esqg.

Legal Counsel for the Elderly

District of Columbia Corporation
Counsel

Alan Meisel
School of Law
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Vijaya L. Melnick

Center for Applied Research and
Urban Policy

University of the District of
Columbia
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University of New Mexico
Institute of Public Law
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New York, NY
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Al phabetical listing by author:

Author
George Annas and Leonard Glantz

Battelle Columbus laboratories

Allen Buchanan, with Michael
Gilfix and Dan W. Brock

David Chavkin

Dorothy H. Coons

Peter Cross and Barry J. Gurland
Karen Davis and

Louise Dunn

Ronald Dworkin

William J. Foley

Carolyn J. French

Marshall B. Kapp and Bernard Lo

Robert Katzman, Bruce Lasker,
and Nancy Bernstein
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Title

Withholding and Withdrawing of Life-

Sustaining Treatment for Elderly

Incompetent Patients: A Review of Court
Decisions and Legislative Approaches

The Economics of Dementia

Surrogate Decisionmaking for Elderly
Individuals Who are Incompetent or of

Questionable Competence

Interstate Variability in Medicaid Policies

Regarding Long-Term Care of
Individuals With Dementia

Designing a Residential Care Unit for

Persons With Dementia

The Epidemiology of Dementing Disorders
Financing Care for Patients With Dementia

The Senior Respite Care Program
(Portland, OR)

Philosophical Issues In Senile Dementia

Dementia Among Nursing Home Patients:
Defining the Condition, Characteristics
of the Demented, and Dementia on the

RUG-II Classification System, With
Appendix

Experiences of the Atlanta Area ADRDA in
the Development and Management of

the Community Services Program

Legal Perceptions and Medical
Decisionmaking

Accuracy of Diagnosis and Consequences
of Misdiagnosis of Disorders Causing

Dementia

Where available

(see listing below)

“Decisions in Decline”
Milbank Memorial Fund
Quarterly, Volume #64,
Supplement #2, 1986

Through NTIS, volume 2

“Decisions in Decline”
Milbank Memorial Fund
Quarterly, Volume #64,
Supplement #2, 1986

Through NTIS, volume 4

Through NTIS, volume 3

Through NTIS, volume 1

Through NTIS, volume 2,
and the Committee on
Labor and Human
Resources, U.S. Senate

Through NTIS, volume 3

Excerpts in “Decisions in
Decline” Milbank
Memorial Fund
Quarterly, Volume #64,
Supplement #2, 1986

Through NTIS, volume 2

Through NTIS, volume 3

“Decisions in Decline”
Milbank Memorial Fund
Quarter@, Volume #64,
Supplement #2, 1986

Through NTIS, volume 1,
and the Committee on
Labor and Human
Resources, U.S. Senate
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Al phabetical listing by author:

Where available

Author Title (see listing below)
Korbin Liu Analysis of Data Bases for Health Services Through NTIS, volume 2,
Research on Dementia and the Committee on

Labor and Human
Resources, U.S. Senate
Shirley A. Lockery Impact of Dementia Within Minority Through NTIS, volume 2
Groups

Lin Noyes and Richard Wittenborn The Family Respite Center: Day Care for ~ Through NTIS, volume 3
the Demented

Diana Petty The Family Survival Project Through NTIS, volume 3
Donald L. Price Basic Neuroscience and Disorders Causing Through NTIS, volume 1
Dementia
Dan Sands and Judy Belman Evolution of a 24 Hour Care System for Through NTIS, volume 3
Persons With Alzheimer’s and Related
Disorders
Elizabeth Vierck Health Services Research Related To To be printed by the
Dementia Committee on Labor
and Human Resources,
U.S. Senate
Audrey S. Weiner Institutional Approaches to the Care of Through NTIS, volume 3

Individuals With Dementia: Report of a
National Facility Survey and the Hebrew
Home for the Aged at Riverdale as a
Case Example

Thelma J. Wells Urinary Incontinence in Alzheimer’s Through NTIS, volume 3
Disease Through NTIS, volume 2
Yankelovich, Skelly, and White Caregivers of Patients With Dementia
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“Decisions in Decline” Milbank Memorial Fund Quarterly, Volume #64, Supplement #2, 1986, Dan. W. Wikler,
(cd.) in press
George Annas and Leonard Glantz  Withholding and Withdrawing of Life-Sustaining Treatment for
Elderly Incompetent Patients: A Review of Court Decisions and
Legislative Approaches

Allan Buchanan, with Michael Surrogate Decisionmaking for Elderly Individuals Who are
Gilfix and Dan W. Brock Incompetent or of Questionable Competence

Marshall B. Kapp and Bernard Lo  Legal Perceptions and Medical Decisionmaking

Ronald Dworkin Excerpts of “Philosophical Issues In Senile Dementia”

Dementia Working Papers, Volume 1, Epidemiology, Diagnosis, and Basic Science, National Technical Information
Service

Peter Cross and Barry J. Gurland  The Epidemiology of Dementing Disorders

Robert Katzman, Bruce Lasker, Accuracy of Diagnosis and Consequences of Misdiagnosis of
and Nancy Bernstein Disorders Causing Dementia

Donald L. Price Basic Neuroscience and Disorders Causing Dementia
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Dementia Wrorking Papers, Volume 2, Economics, Social Science and Health Services Research, National Technical
Information Service

Battelle Columbus Laboratories The Economics of Dementia
Karen Davis and Financing Care for Patients With Dementia
William J. Foley Dementia Among Nursing Home Patients: Defining the Condition,

Characteristics of the Demented, and Dementia on the RUG-II
Classification System, With Appendix

Korbin Liu Analysis of Data Bases for Health Services Research on Dementia
Shirley A. Lockery Impact of Dementia Within Minority Groups
Yankelovich, Skelly, and White Caregivers of Patients With Dementia

Dementia Working Papers, Volume 3, Special Care Programs and Facilities, National Technical Information Service

Dorothy H. Coons Designing a Residential Care Unit for Persons With Dementia
Louise Dunn The Senior Respite Care Program (Portland, OR)
Carolyn J. French Experiences of the Atlanta Area ADRDA in the Development and

Management of the Community Services Program
Lin Noyes and Richard Wittenborn The Family Respite Center: Day Care for the Demented

Diana Petty The Family Survival Project

Dan Sands and Judy Belman Evolution of a 24 Hour Care System for Persons With Alzheimer’s
and Related Disorders

Audrey S. Weiner Institutional Approaches to the Care of Individuals With Dementia:

Report of a National Facility Survey and the Hebrew Home for
the Aged at Riverdale as a Case Example

Thelma J. Wells Urinary Incontinence in Alzheimer’s Disease

Dementia Working Papers, Volume 4: Interstate Variability in Medicaid Policies for Long-Term Care of Individuals
with Dementia, National Technical Information Service, U.S. Department Of Commerce

David Chavkin Interstate Variability in Medicaid Policies Regarding Long-Term Care
of Individuals With Dementia

Reports of the Committee on Labor and Human Resources, U.S. Senate, also available through the Subcommittee
on Human Services, Select Committee on Aging, U.S. House of Representatives

Karen Davis and Financing Care for Patients With Dementia
Korbin Liu Analysis of Data Bases for Health Services Research on Dementia
Elizabeth Vierck Health Services Research Related to Dementia

Aging and the Brain, Robert Terry (cd.) (New York: Raven Press), based on a symposium in Brussels, Belgium
Oct. 27-28, 1986, in press
Robert Katzman, Bruce Lasker, Accuracy of Diagnosis and Consequences of Misdiagnosis of
and Nancy Bernstein Disorders Causing Dementia
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AABD
AAHA

AARP
ACGME

AD
ADL
ADRDA

AFAR
AFDC
AGS
AHEC
AHPC
AIDS
AMA
ANA
ANT
APA
AOA
BHPr
BPRS
CARE

CDR
CMHC
COBRA

COPS

COTA
Cs
CSF
CSWE
CT

DCF
DHEW
DHHS
DNA
DNS
DON

DPA
DPAHC
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Acronyms

—Aid to the Aged, Blind, and Disabled

—American Association of Homes for the
Aged

—American Association of Retired Persons

—Accreditation Council for Graduate Medi-
cal Education

—Alzheimer’s disease

—activities of daily living

—Alzheimer’s Disease and Related Disorders
Association

—American Federation for Aging Research

—A.id to Families With Dependent Children

—American Geriatrics Society

—Area Health Education Center

—Aging and Health Policy Center

—acquired immune deficiency syndrome

—American Medical Association

—American Nurses Association

—Alzheimer neurofibrillary tangle

—American Psychological Association

—Administration on Aging, DHHS

—Bureau of Health Professionals, HRSA

—Brief Psychiatric Rating Scale

-Comprehensive Assessment and Referral
Evaluation

-Clinical Dementia Rating Scale

-community mental health center

-Consolidated Omnibus Budget Reconcilia-
tion Act of 1985 (Public Law 99-272)

-Comprehensive Service on Aging Institute
for Alzheimer’s Disease and Related Dis-
orders, NJ

-certified occupational therapy assistant

-Cushing’s syndrome

-cerebrospinal fluid

---council on Social Work Education

-computerized axial tomography (also
known as CAT)

-domiciliary care facility (also known as
board and care facilities)

-Department of Health, Education, and Wel-
fare (became DHHS in May 1980)

—Department of Health and Human Services
(formerly DHEW)

-deoxyribonucleic acid

-director of nursing services

-director of nursing

-durable power of attorney

-durable power of attorney for health care

DRG -diagnosis-related group
DRR —Division of Research Resources, NIH
DRS —Dementia Rating Scale

DSM-III  —Diagnostic and Statistical Manual of the
America Psychiatric Association, 3rd edition

ECA —epidemiologic catchment area

FAI —~Functional Assessment Inventory

FDA —Food and Drug Administration, DHHS

FHT —face-hand test

GAC —geriatric assessment center

GAO —General Accounting Office, U.S. Congress

GDS -Global Deterioration Scale

GEC -Geriatric Education Center, HRSA

GEU —geriatric evaluation unit

GNP —geriatric nurse practitioner

GRECC —Geriatric Research, Education, and Clini-
cal Center, VA

GS —geriatric specialist

GSA -Gerontological Society of America

HDL —high density lipoprotein

HHMI  —Howard Hughes Medical Institute

HMO —health maintenance organization

HRSA  —Health Resources and Services Administra-
tion, DHHS

HTLV ~ —human T-cell lymphotrophic virus (now
called HIV: human immunodeficiency virus)

IADL —instrumental activities of daily living

ICD-9  —International Classification of Diseases, 9th

revision
ICD-9-CM-International Classification of Diseases, 9th
revision, Clinical Modification

ICF —intermediate care facility

IEC —institutional ethics committee

IMA —Individual Medical Account

IMD —institution for mental disease

IQ —intelligence quotient

IRA —Individual Retirement Account

IRB —institutional review board

JCAH —Joint Commission on Accreditation of Hos-
pitals

LPN —Ilicensed practical nurse

LTC —Ilong-term care

LVN —licensed vocational nurse

MAD —Multidimensional Assessment for Demen-
tia scale

MID —multi-infarct dementia

MMSE —Mini-Mental State Examination

MPTP  — I-methyl-4-phenyl-1,2,3,6-tetrahydropyridine
MRI —magnetic resonance imaging

MS —medical specialist

MSQ —Mental Status Questionnaire
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NCHS
NCOA
NFT
NGF
NHLBI

NIA
NIAD
NIH

NIMH
NINCDS

NLN
NMFI
NMR
NOSIE

NP
NPH
OAA
OARS

OASDI
OME
oT
OTA

PaCS
PAMIE

PET
PGDRS
PPS
PSP
RISA
RN
RNA
RRC
RUG
RUG-II

SCAG
SDAT
S/HMO
SNF
SPECT

SPMSQ
SsDI
sl
WAIS
WMS

—National Center for Health Statistics, DHHS

—National Council on the Aging

—neurofibrillary tangles

—nerve growth factor

—National Heart, Lung, and Blood Institute,
NIH

—National Institute on Aging, NIH

—National Institute on Adult Daycare

—National Institutes of Health, Public Health
Service, DHHS

—National Institute of Mental Health, DHHS

—National Institute of Neurological and Com-
municative Diseases and Stroke, NIH

—National League of Nursing

—National Master Facility Inventory

—nuclear magnetic resonance

—Nurses’ Observation Scale for Inpatient
Evacuation

—nurse practitioner

—normal pressure hydrocephalus

—OIlder Americans Act

—Older American’s Research and Service
Center instrument

--Old Age and Survivors’ Disability Insurance

—Object Memory Evaluation

—occupational therapist

—Office of Technology Assessment, U.S.
Congress

—~Patient Care and Services (quality assur-
ance instrument, DHHS)

—Physical and Mental Impairment of Func-
tion Evaluation

—positron emission tomography

—~Psychogeriatric Dependency Rating Scale

—Prospective Payment System, Medicaid

—progressive supranuclear palsy

—radioimmunosorbent assay

—registered nurse

—ribonucleic acid

—residency review committee

—resource utilization group

—resource utilization group system used by
New York State case mix evaluation

—Sandoz Clinical Assessment Geriatric Scale

—senile dementia of the Alzheimer type

—social/health maintenance organization

—skilled nursing facility

—single photon emission computed
tomography

—Short Portable Mental Status Questionnaire

—Social Security Disability Insurance

—Supplemental Security Income

—Weschler Adult Intelligence Scale

—Weschler Memory Scale

Terms

Activities of daily living (apL): Self-care abilities re-
lated to personal care, such as bathing, dressing,
eating, and continence.

Acute care: Short-term medical care provided by phy-
sicians, clinics, hospitals, mental health centers, and
rehabilitation services in response to a medical
crisis.

Acute illness: A sharp, severe sickness, having a sud-
den onset, a rapid rise, and a short course.

Adult day care centers: Centers that provide a range
of mental health and social services for physically,
cognitively, or emotionally impaired and socially iso-
lated people. Services vary according to the clients
they serve. Centers dealing with people with de-
mentia emphasize personal care, supervision, so-
cialization, and activities. Adult day care centers
have developed largely without Federal regulation,
and thus vary greatly in quality and services. Med-
icaid and participant fees are their main sources
of revenue.

Adverse selection: Situation faced by insurance com-
panies when potential clients know of special risks
and therefore wish to buy insurance. This raises
financial risk to the insurer and discourages risk-
pooling.

Ageism: Discrimination on the basis of age. Often re-
sults in the denial of rights and services to the
elderly; analogous to racism or sexism.

Agnosia: Failure to recognize things or people; the loss
of the ability to comprehend the meaning or recog-
nize the importance of various types of sensory
stimulation.

Aid to Families with Dependent Children (AFDC):
A State-administered program that provides finan-
cial support for children under the age of 18 who
have been deprived of parental support or care be-
cause of death, continued absence from the home,
unemployment of a parent, or physical or mental
illness. The family of an individual with dementia
may be eligible if he or she has children under the
age of 18, although establishing eligibility may be
difficult.

Acquired Immune Deficiency Syndrome (AIDS): A
disease caused by the retrovirus HIV (human im-
munodeficiency virus; also known as HTLV-III: hu-
man T-cell lymphotropic virus, type 111) character-
ized by a deficiency of the immune system. The
depression of the immune system often leads to in-
fections unusual in individuals with normal immu-
nity. A substantial portion of persons with AIDS also
develop dementia.
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AIDS dementia: A form of dementia that results from
brain infections encouraged by the immune dys-
function of AIDS, or caused directly by the AIDS

virus. AIDS dementia is now the most common de-

mentia caused by infection, and a large number of
AIDS patients develop dementia.

Alzheimer’s disease A chronic progressive disorder
that is the major cause of degenerative dementia
in the U.S. (affecting 2 to 4 million people). The dis-
ease may be a group of diseases grouped under one
name because scientific knowledge is incomplete.
Possible causes include genetic, environmental, im-
munologic, or metabolic factors. The disease
manifests itself with clinical symptoms of demen-
tia and characteristic microscopic changes in the
brain. Definitive diagnosis can be obtained only
from examination of brain tissue. There is no fully
effective method of prevention, treatment, or cure.

Alzheimer’s Disease and Related Disorders Associa-
tion (ADRDA): A non-governmental organization
founded in June 1979 by several family support
groups. ADRDA is based in Chicago, but has chap-
ters nationwide. It is now the largest organization
focusing on dementia and the needs of caregivers.
ADRDA funds basic research in neuroscience, and
is involved in public education, family support, and
patient advocacy efforts.

Alzheimer’s Disease Research Centers: Ten feder-
ally funded centers created to conduct basic, clini-
cal, and behavioral research into Alzheimer’s dis-
ease and related disorders. The centers are at
various medical centers and universities around the
country. The program is administered by the Na-

tional Institute on Aging, part of the National Insti-

tutes of Health (NIH), US. Department of Health and
Human Services.

Aphasia: Loss or impairment of the power to use
words. Expressive aphasia is impairment in the abil-
ity to use language, to speak or write; receptive
aphasia is the inability to understand language. In
some persons aphasia is the first symptom of de-
mentia.

Apraxia: Impairment of the ability to perform com-
plex coordinated movements, such as buttoning but-

tons, walking, dressing, eating a meal, or maintain-

ing a sitting position. Unlike the person who is
paralyzed or injured, someone with apraxia is una-
ble to perform these functions due to brain dam-
age, although physically capable of doing them.
Apraxia is another symptom of dementia.
Assessment: The process by which a physician or
health care professional evaluates an individual,
generally based on conversation with the person,
the family, and other caregivers; and on informal

observations of the person’s behavior. Assessment
is related to, but distinct from diagnosis. Assessment
of cognitive abilities is a prerequisite for diagnosis
of dementia, and can also provide information about
the severity of a dementing condition once it has
been diagnosed.

Assessment instruments: Specific tests and scales

used to measure and evaluate cognitive and self-
care abilities, behavioral problems and other patient
characteristics, Few tests were specifically designed
to evaluate dementia, and they do not always focus
on the full range of problems associated with it; thus
there are questions of validity and reliability con-
cerning many of them.

Basic research The pursuit of knowledge for its own
sake, without regard for specific practical or com-
mercial results.

Behavioral problems: Persons afflicted with demen-
tia can exhibit various behaviors, which are often
the most burdensome aspects of dementia for care-
givers. These behaviors include wandering and get-
ting lost, agitation, pacing, emotional outbursts, sus-
piciousness and angry accusations, physical
aggression, combativeness, cursing, and socially un-
acceptable sexual behavior. They also include
chronic screaming and noisiness; repetition of
meaningless words, phrases, or actions; withdrawal
and apathy; and sleep disruption, Some of these
problems are treatable.

Binswanger’s disease A form of vascular dementia
caused by loss of blood supply to the white matter
of the brain (rather than the cerebral cortex). Also
known as Binswanger’s dementia and subcortical
arteriosclerotic encephalopathy.

Biomedical research: Research into biological, medi-
cal, and physical science. Such research could lead
to enhanced knowledge of the brain and yield great
benefits, especially in the field of neuroscience. NIH
and non-governmental agencies such as ADRDA are
providing support for biomedical research into de-
mentia.

Brain imaging: The use of various techniques to
directly assess the anatomy of the brain; an essen-
tial component in the diagnosis of dementia. The
most powerful new technologies use computers to
create images of the brain. The techniques include
computerized axial tomography, nuclear magnetic
resonance, positron emission tomography, and sin-
gle photon emission computed tomography (cf.).

Bureau of Health Professionals (BHPr): Part of the
Health Resources and Services Administration, U.S.
Department of Health and Human Services (DHHS).
BHPr coordinates, evaluates, and supports devel-
opment of health personnel. It also disseminates and
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assesses information on the training and education
of health personnel, demonstrates new approaches
to education, and provides financial support for
educational programs. An example of this last func-
tion is BHPr’s support of geriatric education centers
(GECS).

Catastrophic reaction: Inappropriate behavior epi-
sodes often displayed by persons with dementia in
reaction to some outside stimulus. These can be mi-
nor (shouting or stubbornness) or major (violent and
threatening behavior such as hitting or swinging
a weapon).

Cerebral infarction: An area of dead tissue in the ce-
rebrum caused by an interruption of blood circula-
tion because of functional constriction or actual ob-
struction of a blood vessel resulting from a stroke,
hemorrhage, or lack of oxygen. Dementia can be
a symptom of cerebral infarction.

Cerebrospinal fluid (CSF): The liquid that bathes the
brain and the spinal column. Measurement of chem-
icals and cells in the CSF (obtained by lumbar punc-
ture) can be part of the diagnostic process. Because
the test is relatively expensive, causes some discom-
fort, and picks up relatively few diseases, however,
there is some debate over its use in diagnosing de-
mentia.

Cerebrum: The main portion of the brain, occupying
the upper part of the cranial cavity.

Chronic illness: Disease (usually incurable) charac-
terized by long duration and frequent recurrence.
People suffering from chronic degenerative dis-
eases, such as those that cause dementia, have
different medical and social needs from those suffer-
ing from short-term acute illness.

Clinical research: The application of basic knowledge
to the search for preventive measures, treatments,
and methods of diagnosing disease. Clinical research
is often conducted in a medical setting and is based
on direct observation of the patient.

Clinical Research Centers on Psychopathology of
the Elderly: Three clinical research centers estab-
lished by the National Institute of Mental Health
(NIMH), two of which focus on research into Al-
zheimer’s disease.

Cognitive abilities: The functions of memory, intelli-
gence, learning ability, calculation, problem solving,
judgment, comprehension, recognition, orientation,
and attention. Impairment of these functions is a
central feature of dementia, and the primary cause
of the self-care and behavioral problems associated
with it.

Cognitive assessment: The use of specific test instru-
ments to identify and describe cognitive impair-
ments and to measure the cognitive abilities of per-

sons with dementia. Some of these tests are derived
from standard tests, while others have been specifi-
cally designed for evaluating individuals with de-
mentia. Such assessments are particularly valuable
for research and clinical applications, but they may
be less successful in determining an individual’s
needs for for long-term care or in establishing eligi-
bility for services. Tests include the Dementia Rat-
ing Scale, the face-hand test, the Mini-Mental State
Examination, the Mental Status Questionnaire, and
the Sandoz Clinical Assessment Geriatric Scale. (cf.)

Community Mental Health Centers (CMHCS): Agen-
cies that provide a range of mental health services,
primarily on an outpatient basis. The number of
persons served by CMHCs is not known, but some
CMHCs do have special services for elderly people
including some with dementia. CMHCs are jointly
funded by Federal and State governments.

Competence: For the purpose of this assessment, com-
petence is defined as the ability to make a decision
using communication, understanding, reasoning,
deliberation, and a relatively stable set of values.
The process whereby the decision is reached is more
important than the decision itself in determining
competence. Competence may be determined by
functional assessment. Legally, an individual is as-
sumed to be competent until a court declares other-
wise and appoints a guardian, although informal
competency determinations between families, phy-
sicians, and psychiatrists are common.

Computerized axial tomography (CAT or CT): A diag-
nostic device that combines X-ray equipment with
a computer and a cathode ray tube to produce im-
ages of cross-sections of the body. CT is a useful
diagnostic tool in detecting some causes of demen-
tia, such as tumors, and it has also been used to
study Alzheimer’s disease.

Conservatorships and guardianships: The designa-
tion of a surrogate decisionmaker on behalf of an
incompetent individual, determined and supervised
by a court after evidence of an individual’s incompe-
tence has been presented. There are two types of
authority: conservatorship or guardianship of es-
tate (covering finances) and possessions and con-
servatorship or guardianship of person (covering
residency, certain kinds of health care and service
decisions, and personal matters).

Creutzfeldt-Jakob disease (CJD): An infectious, usu-
ally fatal neurological illness believed to be trans-
mitted by an atypical infectious agent, sometimes
referred to as a “slow virus. ” Victims of CJD exhibit
symptoms of dementia, involuntary jerks, and, fre-
quently, abnormal gait.

Decubitus: Bedsores.
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Deeming The process by which income and resources
that is considered to be available to an applicant
for Supplementary Security Income (SSI), and other
government programs. An example is pension in-
come received by one spouse being considered avail-
able to the other spouse applying for Medicaid. In
determining eligibility the “deemed” income will be
added to the applicant’s own income even if the non-
applicant spouse fails to make it available to the ap-
plicant.

Degenerative disorders: Diseases whose progression
cannot be arrested. These disorders cause progres-
sive deterioration of mental and neurological func-
tion often over years. Alzheimer’s disease is the most
prevalent degenerative dementia. The ultimate
cause of such disorders is unknown.

Delirium: A decline in intellectual function with
clouded consciousness. It differs from dementia in
that it implies a temporary loss of ability. However,
persons with dementia frequently develop delirium
caused by other illnesses or drug reactions and
delirium can be confused with dementia particu-
larly in older individuals.

Delusion: A false, fixed idea. Persons with dementia
often suffer from delusions and may maintain them
for a long time.

Dementia: Impairment in mental function and global
cognitive abilities of long duration (months to years)
in an alert individual. Symptoms include memory
loss, loss of language function, inability to think ab-
stractly, inability to care for oneself, personality
change, emotional instability, a loss of sense of time
and place, and behavior problems. Dementia can
be caused by over 70 disorders, but the leading
cause in the United States is Alzheimer’s disease.
No cure is currently available for the vast majority
of dementing conditions and may last for years to
decades. Current criteria for dementia are gener-
ally based on the Diagnostic and Statistical Manual
(DSM) (cf.). Contrast with delirium.

Dementia pugilistica: Brain damage resulting from
repeated head trauma. Also known as boxer’s or
fighter’s dementia.

Dementia rating scales: Multidimensional assessment
instruments that define a person’s level of mental
functioning from least to most impaired, describe
an individual’s condition over time, and predict the
course of the illness. The reliability and validity of
these scales are controversial.

Dementing disorders: There are more than 70 de-
menting disorders, the major one in the United
States being Alzheimer’s disease. Disease of blood
vessels is the second most common cause of demen-
tia. Some of the diseases that cause dementia are

AIDS, Down’s Syndrome, Creutzfeldt-Jakob disease,
Huntington’s disease, Binswanger’s disease, and nor-
mal pressure hydrocephalus (NPH).

Dependent care tax credit: A credit subtracted from
an individual’s final tax liability. In its current form
this provision is not generally useful to people with
dementia, as credit for expenditures on personal
care is only allowed if they enable the taxpayer to
work.

Diagnosis Related Groups (DRGs): Medicare’s clas-
sification of hospital patients by medical condition
and other easily measured variables into 468 groups.
Hospitals are paid a fixed price for care based on
each patient DRG. This system will be fully imple-
mented in October 1987.

Diagnostic algorithm: Step-by-step diagnosis proce-
dures that medical personnel learn during their
professional training and progressively refine dur-
ing their practice.

Diagnostic and Statistical Manual (DSM): A set of
guidelines for diagnosing mental disorders pub-
lished by the American Psychiatric Association. The
third edition, DSM Il1, is the most widely used sys-
tem for classifying the symptoms of dementia. APA
plans to revise DSM Il (published in 1980) and is-
sue DSM IV sometime in 1989.

Disorders that simulate dementia: These are dis-
orders that may have some of the same symptoms
as dementia, but which are more likely to respond
rapidly to treatment (e.g., depression in older peo-
ple). Disorders that that simulate dementia may
overlap dementing disorders,

Disorientation The lack of correct knowledge of per-
son, place, or time; i.e., where a person is, who the
people around him or her are, and what time of
day, day of the week, or month it is.

Domiciliary board and care facilities: Non-medical
residences, usually certified by a State, that provide
room, board, and 24-hour supervision for residents.
Some also provide personal care and other services.
These facilities differ from nursing homes in that
they do not provide nursing care. They vary in size
from board or foster homes that provide care for
one or two individuals, to group homes that may
serve as many as 10. The term also embraces retire-
ment homes, homes for the aged, and large domi-
ciliary care facilities, including those operated by
the Veterans Administration. The services provided
and the number and type of these facilities vary
greatly from State to State. State and Federal pro-
grams pay a significant portion of board and care
charges and costs, primarily through Social Secu-
rity and pensions. The number of persons with de-
mentia who live in such facilities is unknown.
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Down’s syndrome: A genetic disorder characterized
by mental retardation. The syndrome may also in-
clude congenital heart defects, immune system ab-
normalities, various morphological abnormalities,
and a reduced life expectancy. People with Down’s
Syndrome who survive into middle age frequently
develop dementia. There are several unexplained
relationships between Down’s Syndrome and Al-
zheimer’s disease.

Durable Power of Attorney (DPA): A modification of
the standard power of attorney that permits a com-
petent individual to transfer specified powers to
another person. When the individual becomes in-
competent the power of attorney remains valid,
thereby providing a surrogate decisionmaker des-
ignation that survives the incompetence of the in-
dividual. DPA is authorized by State statute through-
out the United States except in the District of
Columbia.

Excess disability: Impairments in function that are
worse than necessary, considering the underlying
biological deficits. Such disabilities are considered
“excess” in persons with dementia because they can
often be corrected (e.g., with a new hearing aid or
treatment of a condition that exacerbates the de-
mentia ).

Face-Hand Test (FHT): A neurological test used to
differentiate between cognitively normal individuals
and those with organic dementia. In this test an in-
dividual is touched simultaneously on the face and
hand, first with the eyes open and then with the
eyes closed. Persons with organic dementia fre-
qguently report only one of the two stimuli,

Family care: The care provided by family members
to a person with dementia. The majority of people
suffering from dementia are looked after by fam-
ilies at home during part or all of the disease. The
kind of care provided changes as the disease pro-
gresses. Initially, families make decisions for the af-
fected individual and take over financial, legal, and
domestic responsibilities. Later the family assumes
responsibility for activities of daily living, and also
often provide round-the-clock supervision, while at
the same time dealing with the difficult behavior
problems associated with dementia. Family care
often continues even after the ill person enters a
nursing home, as families continue to visit the ill
person and often assume some of the expense in-
volved. The task of providing such care may last
for 10 years or more, and the costs of home care
are generally not covered by health insurance, Medi-
care, or Medicaid.

Family Survival Project: An independent program in
San Francisco that provides information, advice and
referral, case coordination, legal counseling, and

support services to brain-damaged individuals and
their caregivers. The program has been successful
in serving caregivers and in generating government
support for its programs.

Functional assessment: A means of determining com-
petence by evaluating an individual’s behavior and
assessing his or her ability to function independ-
ently on a daily basis. Various assessment methods
can be used, most of these involve the evaluation
of activities of daily living (ADLs) and instrumental
activities of daily living (IADLs) (cf. ) using specific
assessment instruments.

Geriatric Assessment Centers (GAGs): Hospital-based
centers designed to provide multidisciplinary assess-
ment (based on functional status and medical, so-
cial, and financial needs), short-term treatment, and
assistance with long-term planning for elderly pa-
tients. GACs are common in England, but are rela-
tively new in the United States, and until recently
there were few of them.

Geriatric Education Centers (GECs): Centers spon-
sored by BHPr that disseminate interdisciplinary
and discipline-specific information and offer train -
ing models in geriatric care. Four centers were set
up in 1983 and 16 more were established under the
1985 appropriations for BHPr.

Geriatrics: A branch of medicine devoted to the dis-
eases and problems of older people. Dementia is
primarily, though not exclusively, a geriatric
problem.

Global cognitive impairment: Impairment of many
areas of mental function.

Hallucinations: Sensory experiences unique to the in-
dividual who sees, hears, smells, tastes, or feels
something not experienced by other people. Some
people with dementia are subject to hallucinations.

Health services research: For the purposes of this re-
port, the multidisciplinary study of those with de-
mentia and the people who serve them (including
the community and family). Effective health serv-
ices research will determine the future basis of pub-
lic and private activities in financing, quality assur-
ance, training, and service delivery to persons with
dementia. Federal health services research is spon-
sored by agencies of the DHHS and the VA.

Home care services: The provision of medical, social,
and supportive services in the home by outside orga-
nizations. Services can range from sophisticated
(e.g., administering intravenous drugs) to relatively
simple (providing home-delivered meals). Other
services include skilled nursing care, physical or oc-
cupational therapy, personal care, home health aide,
homemaker, paid companion, and housekeeping
services. Although they can be important to fam-
ilies caring for individuals with dementia, not all
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are covered by Federal or State programs and their
delivery system and regulations governing their use
are often fragmentary and complex.

Home health aide: A person, not a physician or nurse,
who provides home care services, which may in-
clude assistance with medication and exercise; per-
sonal care, such as bathing, dressing, and feeding;
and homemaker services.

Huntington’s disease: A rare genetic disease charac-
terized by chronic progressive disorders of move-
ment and mental deterioration culminating in de-
mentia. Symptoms do not usually appear until late
middle age, and death usually results within 15
years. Children of affected parents have a 50 per-
cent chance of developing the disease.

Illusions: The misunderstanding of abstract informa-
tion, leading to an incorrect or distorted percep-
tion of reality.

Intravenous: Situated within a vein, or entering by
way of a vein. Often refers to injections.

Instrumental Activities of Daily Living (IADL): Activ-
ities that facilitate independence, such as the abil-
ity to handle finances, use the telephone, use pub-
lic transportation, take medication, prepare meals,
go shopping, and do housework. (Also see Activi-
ties of Daily Living, above.)

International Classification of Diseases (ICD-9): A
system used to code medical diagnoses. The useful-
ness of ICD-9 in refining epidemiological studies of
dementia is limited, because many of the diagnos-
tic categories (for example Parkinson’s disease) do
not separate those individuals who have dementia
from those who do not. Revision of ICD-9, to be
called ICD-10, is scheduled for 1989.

Idiopathic dementia: Disorders in which the clinical
symptoms of dementia are present without abnor-
mal findings in the brain. This kind of dementia is
found in approximately 5 percent of cases. It is called
idiopathic because its cause and mechanism are
unknown.

Licensed Practical Nurse (LPN): A technical nurse
licensed by a State board of nursing. LPNs (some-
times known as LVNSs, or licensed vocational nurses)
provide much of the hands-on care in nursing
homes. Most LPNs train in vocational, community,
or technical colleges.

Life care community: A facility that provides hous-
ing tailored to the needs of aging individuals and
that provides medical services as needed, includ-
ing nursing-home care, usually in the same com-
plex. Such communities are expensive; only about
20 percent of the population aged 65 or older could
afford to enter one, estimates say.

Living will: A declaration by a competent individual
outlining his or her wishes, especially the intent to

refuse life-sustaining procedures, once he or she
is incompetent and death is imminent. Because these
documents are frequently ambiguous, their legal-
ity may be unclear. They are not recognized in all
States, and requirements and conditions vary from
State to State.

Long-term car: The provision of a continuum of care
in a formal (institutional) or informal (home) setting
to individuals with demonstrated need. Such serv-
ices can be provided in nursing homes, board and
care facilities, and mental health facilities and are
often delivered indefinitely. Services may be con-
tinuous or intermittent. They include medical care
and a variety of other services. Individuals with de-
mentia are likely to need more long-term supervi-
sory and personal care than medical attention. Af-
ter informal home care, nursing homes are the most
frequently used setting for persons with dementia.
Although the United States has no national long-
term care policy, the Federal government is exten-
sively involved in providing funding for and regu-
lation of a wide range of long-term care services.
Long-term care is among the fastest-growing seg-
ments of the health services industry.

Magnetic resonance imaging (MRI): A technique that
produces images of the body by measuring the re-
action of nucleii in magnetic fields to radio fre-
guency waves. This technique provides sensitive de-
tection of strokes and tumors and good images of
the white and gray areas of the brain. The machines
are expensive and a CT scan can be used for many
of the same purposes.

Medicaid: A joint Federal/State medical welfare pro-
gram with strict means tests, intended to provide
medical and health-related services to low-income
individuals. Medicaid regulations are established by
each State within Federal guidelines. Eligibility re-
quirements and the long-term care services covered
vary significantly from State to State, and are often
complicated, especially those that concern individ-
uals with dementia. Medicaid generally pays for
nursing home and home health care for eligible in-
dividuals. Forty-eight percent of Medicaid spend-
ing was for long-term care in 1982. Medicaid pays
43 percent of national nursing home costs, and cov-
ers more than 70 percent of nursing home residents
(fully or in part). In some States, Medicaid covers
adult day care and in-home services. Because serv-
ices such as respite and custodial care are not gen-
erally covered, however, Medicaid is of limited use
for home care to individuals with dementia and their
families.

Medical expense tax deduction: The deduction of
medical expenses above a certain percentage of ad-
justed gross income. This deduction may be of lit-
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tle help to people with dementia as many of their
expenditures are not primarily medical ones.

Medical model of care: Provision of care and diagnos-
tic and treatment services that emphasizes the role
of the physician over that of other health and so-
cial service professionals.

Medicare The Federal insurance program, initiated
in 1965, designed to provide medical care for elderly
people. Generally, only those 65 or older are eligi-
ble, although disabled people under 65 and those
with kidney diseases may also be eligible. Individ-
uals with dementia who are under 65 may find it
difficult to establish eligibility. Medicare provides
reimbursement for hospital and physician services
and limited benefits for skilled nursing home care,
home health care, and hospice care. Medicare does
not cover protracted long-term care, and by law
it does not cover custodial care. The medical orien-
tation of medicare services and benefits means that
its usefulness for individuals with dementia is
limited to diagnosis and treatment.

Memory: The power or process of reproducing or
recalling what has been learned or retained. There
are several different forms of memory: immediate
(remembering for a few seconds), short-term (re-
membering for a few months), and long-term (re-
membering material learned from year to year).
Memory loss is a symptom of dementia, particularly
short-term memory.

Mental retardation: Lower than normal intellectual
competence, usually characterized by an 1Q of less
than 70. Although it is not always easy to distin-
guish from mental retardation, dementia indicates
the loss of previous mental ability.

Mental status tests: Short screening tests used by men-
tal health professionals to estimate changes in in-
tellectual performance. Useful mainly for prelimi-
nary identification of symptoms.

MPTP: I-methyl-4 phenyl-1,2,3,6, tetrahydropyridine,
a contaminant of a heroin-like drug (originally
produced illicitly), which causes symptoms similar
to those of Parkinson’s disease.

Multidimensional assessment instruments: Tests
that focus on various categories of assessment, such
as diagnosis, physical condition, cognitive status,
self-care abilities, emotional and behavioral char-
acteristics, family and social supports, financial sta-
tus, and health and social service use patterns.

Multidisciplinary team model of health care: An ap-
proach that stresses the use of a wide range of
health and social services personnel appropriate to
certain care situations. Many consider this the most
appropriate approach for dealing with the complex-
ity of a dementing illness.

Multi-infarct dementia (MID): Dementia caused by
brain damage resulting from multiple cerebral in-
farcts (cf).

Nurse’s aides: Paraprofessionals who provide most of
the direct care in long-term care facilities. Aides
have the lowest education and training require-
ments and the highest rate of turnover among nurs-
ing home personnel. The Nurse Training Act of 1975
supports efforts to provide improved training for
nurses’ aides and other paraprofessionals.

Nursing homes: Facilities that provide 24-hour super-
vision, skilled nursing services, and personal care.
An estimated 40 to 75 percent of nursing home resi-
dents are persons with dementia. Nursing homes
fall into two categories, skilled nursing facilities
(SNFs) and intermediate care facilities (ICFs). State
Medicaid regulations that define these types of fa-
cility vary, as does the number of nursing homes
in each category and the supply of beds. Medicaid
pays a significant portion of nursing home costs,
but nationally half the cost of nursing home care
is borne by residents and their families.

Nursing model of health care: Nursing care of the
chronically ill, emphasizing rehabilitative and per-
sonal services; the objective is to restore maximum
function and independence in the patient.

Nurse Practitioner (NP): A nurse specialist (usually
an rN), who has completed an academic program
to obtain added medical skills and who can perform
many tasks otherwise performed by a physician.
Some NPs specialize in geriatrics.

Nurse Specialist: A nurse (usually an RN) who has
completed graduate education or fulfilled certifi-
cation requirements in a particular field (e g., geri-
atrics).

Nurse Training Act (PL 94-63): Passed in 1975, this
Act and its amendments emphasizes, among other
things, the problems of providing health care for
the elderly and the need for teaching and training
programs specializing in geriatrics and long-term
care.

Older Americans Act: This Act, passed in 1965, estab-
lished the Administration on Aging (AOA) within
the Department of Health, Education and Welfare
(now DHHS). AOA coordinates grants and contracts
to the States for development of new and improved
programs for older persons. The Act also deals with
the need for improved training and more person-
nel in the field of geriatrics. A 1984 amendment rec-
ognize the increasing need for personnel
knowledgeable about the treatment and care of per-
sons with Alzheimer’s disease.

Older Americans Act Title IlI: Part of the Older
Americans Act of 1965, Title 11l provides Federal
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funding to the States for social services for people
over 60. States determine specific services, but Ti-
tle 1l funds are often used for home health,
homemaker, and chore services; telephone reassur-
ance; adult day care; respite care; case management;
and congregate and homedelivered meals. Income
tests are not generally used to determine eligibility,
but these services are targeted to elderly people
with social or economic need.

Parkinson’s disease: A disease affecting movement
and leading to dementia in approximately one-third
of those affected. The disease is associated with de-
struction of cells in the substantial nigra in the brain-
stem, The cause is unknown. There are several va-
rieties of Parkinson’s disease.

Perseveration: The repetition of meaningless words
or actions, a behavioral problem sometimes ex-
hibited by persons with dementia.

Pick’s disease: A rare dementing disorder, clinically
similar to Alzheimer’s disease.

Positron-emission tomography (PET): A scanning
technique that measures the body’s uptake of radi-
oactively labeled substances. PET provides a dy-
namic image of the brain’s metabolic activity and
has been useful in detecting Huntington’s disease
and Alzheimer’s disease. Its use is relatively limited,
largely because it requires expensive facilities.

Primary family caregiver: The individual within a
family who assumes most of the tasks involved in
caring for an individual with dementia. Usually a
member of the family relatedby blood or marriage
to the ill person, often a middle-aged woman.

Private charity: Assistance provided by people out-
side a person’s family, but not paid for by Federal
or State funds. It may take the form of informal
help from friends or unpaid volunteers, or more
formal help provided by professionals paid out of
charitable contributions.

Progressive supranuclear palsy (PSP): A disorder
similar to Parkinson’s disease. It differs from Par-
kinson’s disease in that those affected lose the abil-
ity to gaze up or down and do not necessarily have
a tremor. Half to two-thirds of people with PSP be-
come demented.

Psychological testing: Tests used by physicians to
screen for mental condition, including the presence
of dementia. These tests are used primarily to con-
firm diagnoses. They are important in distinguish-
ing between dementia and the normal effects of
aging. They are also useful in the tracking the stages
of illness.

Psychotropic drugs: Drugs that act on the mind. They
are often used to control disruptive behavior in per-
sons with dementia.

Regulatory standards: Nursing homes and home
health agencies that participate in Medicaid and
Medicare programs are obliged to conform with
Federal and State regulations. There are no Fed-
eral regulations for board and care facilities but
most States do have licensing standards for such
facilities, though these vary widely from State to
State. Thirty-three States and the District of Colum-
bia also have licensing laws pertaining to home care
services. Inspection and enforcement of these stand-
ards to ensure quality care is often unsatisfactory.

Registered Nurse (RN): A professional nurse licensed
by a State board of nursing. By virtue of their train-
ing, RNs are certified to assume responsibilities and
duties that other less-qualified personnel are not.
Recent surveys show that there is little interest in
work in long-term care facilities among RNSs.

Representative payee: The guardian of an incapaci-
tated individual’s social security or other govern-
ment benefits. Conservatorship and power of at-
torney are not recognized by many government
agencies. A representative payee is usually ap-
pointed at the discretion of the head of the appro-
priate agency.

Resource Utilization Groups (RUGS): The classifica-
tion by Medicaid of individuals in nursing homes
into 16 groups, based on functional impairment.
Each RUG category is assigned a fixed price per unit
per day, and the nursing home is paid that amount
for each resident based on his or her RUG classifi-
cation. New York State has just implemented a RUG-
based system, and similar systems are under con-
sideration in other States.

Respite care: The intermittent provision of services
to provide temporary relief for a family caring for
an incapacitated individual. Respite programs in-
clude in-home companion care, in-home personal
care, adult day care, or short-term stays in a nurs-
ing home, hospital, or boarding home. Such serv-
ices are not always publicly or privately funded and
are often difficult for caregivers to find.

Single photon emission computed tomography
(SPECT): The use of radiation detection machines
(available in hospitals with nuclear medicine facil-
ities) to indirectly measure physiological activity.
This technique may eventually be able to perform
many of the diagnostic functions now only avail-
able through a PET scan though with less precision
and resolution. It is currently useful in the detec-
tion of strokes, hemmorhage, and poor blood cir-
culation in the brain.

Social Health Maintenance Organization [s/HMO): A
new type of health maintenance organization (HMO)
that is operating on an experimental basis in a few
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locations. An S/ZHMO is paid a flat amount per en-
rollee for a fixed period. During that period it pro-
vides all needed medical care and social support
services for acute or chronic conditions suffered
by the enrollee.

Social Services Block Grant: Provides Federal fund-
ing to the States for social services for the elderly
and the disabled. Federal standards do not require
provision of specific services, but many States use
their grants for board and care, adult day care,
home health, and similar community services that
can improve the quality of life for individuals with
dementia and their families.

Staging: The definition of a series of discrete and relia-
ble steps describing the progress of a disease. The
effort to develop accurate measures of the stages
of Alzheimer’s disease has just begun, and no ideal
staging scale or tool is available at present.

Supplemental Security Income (SSI): A Federal in-
come support program that provides monthly pay-
ments to aged, disabled, and blind people with in-
comes below a minimum level.

Surrogate decisionmakers: Persons responsible for
making decisions concerning an individual’s health
care, life-style, and estate once the individual is in-
capable of making these decisions. A surrogate deci-
sionmaker can be a court-appointed conservator or
guardian, or someone legally designated by the in-
dividual before he or she became incompetent. De
facto surrogates—often spouses or other family
members—assume these powers for an incapaci-
tated individual without being formally or legally
charged to do so. The limits on and the types of

decisions that can be made by surrogate decision-
makers vary from State to State.

Toxic dementia: Dementia caused by exposure to toxic
substances, such as alcohol (associated with over
a dozen forms of brain disease), or chronic exposure
to heavy metals.

Transmissible dementia: Dementia associated with
diseases caused by unusual infectious agents. Ex-
amples are Creutzfeldt-Jakob disease, Gerstmann-
Strassler syndrome, and kuru.

"2176 waiver”: A modification of the Medicaid pro-
gram, introduced in 1981, that allows the waiver
of standard Medicaid requirements to introduce
new programs on a trial basis. Several States have
used this waiver to establish programs for people
with Alzheimer’s disease.

Vascular dementia: Dementia resulting from brain
damage caused by cerebral infarction, or other dis-
eases of disorder due to the blood vessels. Vascular
dementia is the second largest cause of dementia
in the United States (after Alzheimer’s disease).

Veterans Administration (VA): For purposes of this
report, the largest single provider of long-term care
services in the United States. In 1983, the I/A oper-
ated 99 nursing homes and 16 large board and care
facilities. It also paid for nursing home care, board
and care in private homes; 3 provided day care at
5 VA medical centers. These services are provided
on a priority basis to veterans with service-
connected disabilities, Thus, veterans with demen-
tia are accorded a lower priority. The VA also sup-
ports research and education in geriatrics.
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