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Preface: What Makes a Classic?
Classic Papers in Geriatric
Medicine with Current
Commentaries

"Who said so?" "Why do we do that?" Just as in life, an awareness of our
"ancestry" in the form of landmark papers and observations that guide our
practice and thinking gives us a foundation and a base for further inquiry. The
field of geriatrics is a relative newcomer as an organized specialty, but its
foundations are rooted in the classic papers of early descriptions of aging and
age-related diseases, as well as in more recent studies on the physiologic
mechanisms and possible clinical interventions in these often-chronic pro
cesses. Easy access to those landmark papers can help us in our own reflections
on our clinical practices, in achieving a more thorough understanding of the
background of research, and in teaching the richness of our intellectual history
for our trainees and students. In this book, the editors focus on the clinical
discipline of geriatric medicine and some of the classic papers that have
changed the way we think about and practice the care of elderly people.

In choosing the "classic" papers, we have used a combination of expert
opinion and objective assessment. In most cases, these criteria were in agree
ment, but in some cases they were not, nor were they always expected to be.
For example, it would be difficult to assign an impact factor to the original
description of an age-related disease, but certainly there can be no doubt of
its historic importance. Similarly, papers that have shown a clinical impact on
patient care are surely at least as well read , if not more , by practitioners as
researchers who continue to work in the field; and yet there is little objective
means to quantitate this effect. The 15 areas chosen for inclusion in this volume
represent the beginnings of practice and thoughts about the best ways to care
for older patients. Many other contributions fell victim to space limitations.

We have often chosen early or representative examples of papers that have
substantially contributed to care of the aged. We have selected papers in
disease-specific areas (dementia), health systems (home care) , and education.
In general , despite the plethora of review articles in geriatric medicine , and
also accepting that some of these papers represent clear and compelling
thought in the field, we have chosen to exclude review articles, preferring
primary source material wherever possible. The exceptions are those papers
that have contributed sentinel ideas and hypotheses on which current work is
so closely based ; for example, Finucane's summary of evidence of the utility
of tube feeding in patients with dementia.

Each paper is introduced by a commentary. These commentaries describe
the singular contributions of the chosen paper, give a short list of other impor
tant early papers in that area, and, in many cases, reflect on progress in that
particular field. The commentaries are personal statements by the authors
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about the influence of the papers chosen ; the commentaries are not meant to
be exhaustive reviews of the clinical area in question.

An accepted measure of the importance of a paper is its ability to retain its
impact over time. While many of the classic papers in this collection have stood
the test of time, others have gained classic status by virtue of their profound
influence in relatively quick measure or because of timeliness in filling a void
in knowledge.

Clinical impact , citation frequency , historical value, timeliness or
timelessness-these are the attributes that we assign these landmark papers
in geriatrics . We hope that their rediscovery or first-time reading will sur
prise and motivate the reader to continue the clinical and research endeavors
undoubtedly induced by these classics in their original readers.

Robert J. Pignolo, MD , PhD
Monica K. Crane, MD

Mary Ann Forciea, MD

Preface: What Makes a Classic?
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Perspectives on General Aging
Robert J. Pignolo, MD, PhD

Reproduced paper following commentary: Fries JF. Aging, Natural Death, and the
Compression of Morbidity. New Engl J Med 1980;303:130-135. Copyright © 1980,
Massachusetts Medical Society. All rights reserved.

Commentary

In February 1905, in his farewell address to The Johns
Hopkins University School of Medicine, William Osler
offered two "fixed" ideas regarding the uselessness of old
age (1). The first idea was that men more than 40 years
of age were comparatively useless :

Take the sumof humanachievementin action,inscience, in art,
in literature-subtract the workof the men above40,and, while
we should miss great treasures, even priceless treasures, we
would practically be where we are today.

The second idea was "the uselessness of men above 60
years of age," and he suggested that "as a matter of course,
men stopped work at this age." With reference to a satiri
cal novel , Osler continued:

In that charming novel, the Fixed Period, Anthony Trollope
discusses . .. the admirableschemeof a college into which at 60
men retired for a year of contemplation before a peaceful
departure by chloroform. That incalculable benefits might
follow such a scheme is apparent to anyone who, like myself,
is nearing the limit, and who has made a careful study of the
calamities which may befall men during the seventh and eighth
decades!

Although these suggestions were likely made in jest, the
press tried to attribute subsequent suicides to these
remarks.

Since the mid-1900s, modern geriatrics has offered
clinical descriptions of general aging and the expectations
of chronic illnesses near the end of life. In 1951, Robert
Perlman put forth the concept that aging was the mani
festation of the decreased ability to respond adaptively
to stressors (2). In his formulation of the so-called "aging
syndrome," he considered the multifactorial nature of the
process to include internal factors (resistance), as well as

external factors (stressors, both environmental and socio
economic). He described aging as pathologic and cumula
tive, but thought that normal aging could be distinguished
from chronic degenerative conditions. Our current usage
of the term "geriatric syndrome" probably has its roots
in Perlman's aging syndrome; where he attempted to
describe the multiple etiologies that come together to
produce general aging, we consider the diverse causes
that contribute to a specific geriatric syndrome. Finally,
Perlman offered, in broad terms, levels of interventions
for aged individuals of varying debilitated state, which
depending on particular circumstances and goals could
be passive , palliative, therapeutic, prophylactic and/or
rehabilitative.

In 1980, a hypothesis was proposed that if the onset of
chronic illness could be postponed and if that delay was
greater than the increases in life expectancy, then the
lifetime burden of illness could be reduced. This idea,
known as the "compression of morbidity" theory, was
originally proposed by Fries and is reproduced here. At
the time of the original proposal, there was little demo
graphic data on trends in morbidity, and so other scenar
ios for future morbidity and longevity were possible
besides compression of morbidity. The least desirable sce
nario would be to have increased longevity and no delay
in the onset of chronic illness , thus extending the period
of poor health before death. Alternatively, chronic ill
nesses might be postponed, but only in equal extent to
increases in life expectancy. Each scenario assumes some
increase in life expectancy.

National health surveys since 1982 suggest that dis
ability trends have declined at about 2% per year in the
United States, while mortality rates have declined at
about 1% per year, thus providing evidence for compres
sion of morbidity in the United States (3). This implies
that the burden of chronic illness may be offset by a delay
in the onset of infirmity.

From: Aging Medicine: Classic Papers in Geriatric Medicine with Current Commentaries
Edited by: Robert J. Pignolo, Monica K. Crane, Mary Ann Forciea

© Humana Press, Totowa, NJ
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SPECIAL ARTICLE

and it has been shown that the physio log ic and psy
cholog ic markers of aging may be mod ified. Thus, the
average age at first infi rmity can be raised , thereby
mak ing the morbid ity curve more rect angul ar. Ex
tens ion of adult vigor far into a fixed life span com
pres ses the per iod of senescence near the end of life.
Health-research strateg ies to improve the qua lity of
life requ ire careful study of the variabili ty of the phe
nomena of aging and how they may be modi fied. (N
Engl J Med. 1980; 303:130-5.)

AGI G, ATURAL DEATH, A D THE COMPRESSION OF MORBIDITY

JAMES F. FRIES, M.D.--------"-

Abstract The average length of life has risen from 47
to 73 years in this century, but the max imum life span
has not increased. Therefore. surv ival curves have as
sumed an ever mor e rect angu lar form. Eighty per cent
of the years of life lost to non traumatic , premature
death have been elim inated, and most prem ature
deaths are now due to the chron ic diseases of the later
years. Present data allo w calculat ion of the ideal aver
age li fe span , approximately 85 years . Chronic illness
may presumably be post poned by changes in life style.

T H IS article discusses a set of predictions that
contradict the con ventiona l anticipation of an

ever older, ever more feeble , and ever more expensive
to-care-for populace. These predict ions suggest tha t
the number of very old persons will not increase, that
t he average period of dim inished ph ysical vi~or will
decrease, tha: chro nic disease will occ upy a smaller
proportion of the typical lire span, and that the need
for med ical ca re in later life will decrease.

In forecasting hea lth, the int eraction between two
sets of observa tions has gone unnot iced . The first set
demonstrates that the length of the human life is fixed
- that man is mortal and that natura l death may
occur with out dise ase . The second se t indicates that
chronic disease ca n be postponed and that many of
the " markers" of ag ing ma y be modified . If the se two
premises are granted , it follows that the time be tween
birth and first permanent infirmity mus t inc rease and
that the average period of infirmity m ust decrease.

THE L ENGTH OF LIFE Is FIX ED

Speculation about im mort ali ty is rooted in antiq ui 
ty and in human hope. The bioscien t ific, medical
model of diseas e, our prevalent model , assu mes that
death is alwa ys the result of a disea se pr ocess ; if there
were no disease, there would be no dea th . This view is
hard to defend .

If relative im morta lity were possib le , on e would ex
pect to find some persons who ant icipa ted the fut ure
and act ed accordingly. T hu s, a person genetica lly
favored and fortunate enough to avoid disease might
live much longer than actuaria lly pred icted . Data fai l
to confirm the existence of suc h events. For exa mple,
adequate data on the number of centenarians have
been available in England since 1837 ; over th is lime,

From the Department of Med,elne (S I02B), St.ulfor d Unoversily Medical
Cente r, Slan ford . CA 9-4JOS. ""here repn nl requests should be .ddressed 10
Dr. Fnes,

ThIS work WIS performed ""hile Ihe au thor WIS • K.iser Fellow at the
Center ror Adv.need Sludy in Ihe Behavioral Sciences. In d WISdelivered in
pa ri lIthe 2d An nual Nova Beha vioral Conference on Agong. Fo n Lauder
da le. FII .• Jan ulry 2S. 1980.

despite a great change in ave rage life expectancy,
there has been no detectable change in th e number of
people living longer than 100 years or in th e ma xi
mum age of pe rsons dy ing in a given year. I

The GuinnessBook of World Records notes that the cor
relat ion between the claimed density of ceiuena rians
in a country a nd its regional illiteracy rate is 0.83. In
Sweden, whe re ca refu l investigat ions of centenarians
are ca rr ied out, not one has yet exceeded 110 years
of age . The greatest authenticated age in the world
was recorded in Japan - 114 yea rs .' Ap proximately
one in 10,000 persons in developed count ries lives be
yond the age of 100. Moreover, inspection of the " ta il"
of the human survival curve demonstrates the fa lloff
expected from a normal d istribution, rat her than the
emergence of a few pe rsons with notably lon g life
spa ns. ' There has been no sa tisfac tory documentation
of any societ y with exceptional longevity .'

Several theoretical explana tions of the fini te life
span have been presented. At the cellular level, Hay
nic k and others have argued extensively for a finite
num ber of cell doubl ings in the life span of a spec ies.
The num ber of do ub lings of human fibroblasts is ap 
p ro xima tely j O (ref. 5); before reaching this po int ,
su bcultivation of cells proceeds in a n active and
youthful way . However, over a short period after the
jOth subcu ltiva t ion, the cells first fail to grow and then
d ie. a lthough the re ha s been no cha nge in the
nu tr ients or other conditions of th e culture medium.
The number of doubl ings is species specifi c, and long
lived species have more doublings than do short-lived
sp ecies.•

At th e level of the organism , life may be defined as
int ern a l homeostasis. The int ern a l m ilieu is adjusted
within st ric t limit s by compensating mechanisms in
many orga ns, including heart , lungs, kidneys , and
liver. In young adult life, the funct iona l capacity of
human organs is four to 10 times that required to sus
lai n life . The existence of "organ reserve " enables the
st ressed organ ism to restore homeostasis whe n it is
dera nged by externa l threat. Measurement of organ
reserve over time shows an almost linea r decline
beginni ng at abo ut the age of 30.' As organ reserve

(Continued)
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Figure 2. The Increasingly Rectangular Survival Curve.
About 80 per cent (stippled area) of the difference between
the 1900 curve and the Ideal curve (stippled area plus
hatched area) had been eliminated by 1980. Trauma is now

the dominant cause of death In early life.

10 20 30 40 50 60 70 80 90 100

AGE

years longer (on the average), and a white man of the
same age 11 years. Present differences in life expec
tancy between sexes and races become much smaller
as the age on which the analysis is based rises. Racial
minorities and men are more subject to premature
death.

The shape of the survival curve provides additional
insights. In antiquity, as in many species of animals
now, death was almost a random event: an organism
succumbs to an intercurrent problem before reaching
the life span usual for members of the species. In 1900,
the survival curve in the United States was not very
different from this situation. However, sequential sur
vival curves throughout this century show progressive
"rectangularization" 1,8 .as the elimination of prema
ture death results in a sharp downslope to the natural
life span (Fig. 2). The serial data allow calculation of
the position and shape of a survival curve if all pre
mature death were eliminated : an ideally "rectangu
lar" survival curve. If we assume a normal biologic
distribution, statistics suggest that under ideal soci
etal conditions mean age at death is not far from 85
years.

The natural limit to the life span can be calculated
in several ways. Perhaps the easiest, after study of the
rate at which life expectancy at various ages is in
creasing, is to calculate the point at which the curves
intersect (Fig. 3). For example, over the first eight
decades of this century average life expectancy from
birth increased at the rate of 0.33 year per year of the
century, and life expectancy from age 65 has in
creased by 0.05 year per year. These curves intersect
in the year 2009, at a mean age at death of 82.4 years.
During the most recent decade, average lifeexpectan
cy from birth has also increased 0.33 year per year,
and life expectancy from age 65 has increased at 0.12
year per year. These curves intersect in the year 2018,
at a mean age at death of 85.6 years.
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>
(,J
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decreases, so does the ability to restore homeostasis,
and eventually even the smallest perturbation pre
vents homeostasis from being restored. The inevitable
result is natural death, even without disease. Al
though a disease process may appear to be the cause
of death. the actual cause is loss of the organism's
ability to maintain homeostasis. Any small pertur
bation, without coexistent organ reserve, would have
the same fatal result. Observations since those of
Gompertz demonstrate an exponential increase in
mortality rate after the age of 30; the rate doubles
every eight years." The best mathematical models'
relate the linear decline in organ function to the ex
ponential mortality rate. Obviously, an exponentially
increasing mortality rate ensures a finite life span .

THE AVERAGE LENGTH OF LIFE Is INCREASING

The average length of life in the United States has
increased from approximately 47 years at the turn of
the century to 73 years today, an increase of 26 years
(Fig. 1). Life expectancy for white women is now 77
years and for white men 70 years. A steady rise in life
expectancy in the early years of this century changed
to a relative plateau after 1950, but the increase has
resumed in recent years. 10 Such data form the basis for
predictions that more people will live beyond the age
of 65 and for projections of medical facilities likely to
be required in the future.

A more critical look at these data, however, demon
strates that they reflect progress in the elimination of
premature death, particularly neonatal mortality. For
persons 40 years of age and older, life expectancy has
increased relatively little; for those 75 years old the in
crease is barely perceptible. Figure 1 presents a large
ly unnoticed paradox: if these lines are extrapolated
into the future, at some point in the 21st century the
average life expectancy as projected at birth will ex
ceed average age of death as projected at age 75.

A white woman aged 70 may now expect to live 14

Figure 1. Life Expectancy Trends in the United States.
Life expectancy at birth has increased by 26years in this cen
tury, and expectancy at 75 (broken line) by only three years.

The slope decreases as the life span Is neared.
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Calculations based on other periods or from other
ages converge at similar points. Figure 3 shows inter
section at age 85 in the year 2045, a reasonable me
dian projection. In actuality the curves will not be
straight but will approach an asymptote; the limit will
be approached more slowly, and the attainable aver
agelife expectancy will be less than the theoretical es
timate. Predictions by the federal government (Fig. 3)
make such nonlinear assumptions and suggest that
the actual limit may be less than 85 years.

Mortality data describe a biologic distribution,
which appears approximately normal in populations
of laboratory animals . If the tail of the survival curve
remains fixed and the biologic distribution is normal,
an age of 100 years is about four standard deviations
from the mean, and the standard deviation about four
years. Thus, under ideal conditions, 66 per cent of
natural deaths would occur in persons 81 to 89 years,
and 95 per cent in persons aged 77 to 93 years. With a
biologic distribution, the ideal survival curve will
never be completely "rectangular," and, if the rate of
violent and traumatic death (a category now ac
counting for more than half of deaths in persons under
the age of 40 years') remains roughly constant, there
will always be some premature deaths.

Changes in survival curves in this century may be
compared with the hypothetical ideal curve in Figure
2. Since 1900, Americans have covered most of the dis
tance to that ideal, in terms of years of life saved : our
progress has removed about 80 per cent of the area
between the ideal curve and the 1900 curve (if the rate
of violent death is disregarded). Moreover, the great
change has occurred in the early years of life, with
most remaining premature deaths concentrated in the
years after age 60.

These changes are dramatic. In 1900 the average
citizen died 38 years "prematurely" (short of the
theoretical limit), in 1950 17 years, and in 1980 only
12 years. In 1980 white women will die on the average
only seven years prematurely. Moreover, violent
death accounts for three of the years by which we fall
short of the limit. Clearly, the medical and social task
of eliminating premature death is largely accom
plished.

CHRONIC DISEASE HAS SUPERSEDED ACUTE DISEASE

Acute illness has ceased to be the major medical
problem in the United States. At the turn of the cen
tury, mortality patterns were dominated by acute,
usually infectious disease. Tuberculosis, acute rheu
matic fever, smallpox, diphtheria, tetanus, poliomye
litis, -pneumococcal pneumonia in the young, and
similar conditions constituted the principal threats to
health." Each of these now causes less than 2 per cent
of the health problems that it caused in 1900." Small
pox has been eradicated; polio, almost so. The de
cline in these diseases can be attributed to a number
of factors, including improved nutrition, less crowded
living arrangements, water sterilization, immuniza-

90
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Figure 3. Trends, Limits, and Convergences in Life
Expectancy .

Projection of total life expectancy data into the future shows
convergence at the Ideal average life span, 85 years, in 2045.
Spans of 82.6 to 85.6 years can be calculated from projec
tions from different ages (at birth, at age 20, and at age 65)
and different years in this century , (Data lUG from the
National Center for Health Statistics [1977]10; values indlcat
ed by triangle and circles for the year 2000 are estimates from

the Office of the Actuary.)

tion, and specific antibiotics." It is important to rec
ognize that chronic diseases have replaced acute ill
ness as major health threats.

Chronic illness now is responsible for more than 80
per cent of all deaths and for an even higher fraction of
cases of total disability.' Arteriosclerosis (including
coronary-artery disease and stroke), arthritis, adult
onset diabetes, chronic obstructive pulmonary disease
(including emphysema), cancer, and cirrhosis repre
sent the overwhelming majority of our health prob
lems. They are widespread conditions that originate
iri early life and develop insidiously; the probability of
their occurrence increases with age. They can be con
sidered, broadly, as problems of accelerated loss of
organ reserve. Generally, they develop slowly and
asymptomaticaily below a clinical threshold, at which
the process becomes clinically evident, progresses,
and often culminates in death or disability.

Thus, the early arteriosclerotic plaque does not
materially impede circulation, but gradually the prob
ability of an acute thrombotic event or insidious vas
cular insufficiency increases. The osteoarthritic bone
spur is evident on x-ray films for many years before
pain or disability is noted in the affected joint. Glu
cose tolerance decreases gradually until sugar is ex
creted in the urine of the diabetic. The patient with
emphysema has accelerated loss of pulmonary re
serve. The probability of development of neoplasms
increases with age.

Disability and lowered quality of life due to the
most prevalent chronic diseases are thus inescapably
linked with eventual mortality. These chronic diseases

(Continued)
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are approached most effectively with a strategy of
"postponement" rather than ofcure. If the rate of pro
gression is decreased, then the date or" passage
through the clinical threshold is postponed; if suffi
ciently postponed, the symptomatic threshold may
not be crossed during a lifetime, and the disease is
"prevented."

Some chronic illnesses definitely can be postponed;
elimination of cigarette smoking greatly delays the
date of onset of symptoms of emphysema and reduces
the probability of lung cancer. Treatment of hyper
tension retards development of certain complications
in the arteries. In other illnesses, circumstantial
evidence of similar effects of postponement is strong
but proof is difficult: that arteriosclerosis is retarded
by weight reduction or exercise is suggested by asso
ciative data but has not yet been proved.

Until recently, progress in health care could be con
ceivedof as an exchange of acute medical problems for
chronic ones: the person who survives an illness ap
pearing abruptly early in life will have more lingering
problems later. Since early death would cost relative
ly little in direct expenses as compared with the ex
penses of a later chronic problem, the exchange of
acute illnesses for chronic ones has resulted in a mas
sive need for additional medical services. The end of
this era is nearing because there are now few acute ill
nesses to be "exchanged."

The most recent increases in average life expectan
cy are due principally to a decline in arteriosclerosis,
particularly cerebrovascular disease. This decline is
the first demonstration of a national decrease in mor
tality from a major chronic disease, and most
observers attribute the change to changes in life style
and to better treatment of hypertension." The 26 per
cent decline in per capita tobacco consumption over
the past 15 years," now accelerating, may effect at
least a similar percentage of decrease in the incidence
of chronic obstructive pulmonary disease and lung
cancer, after a delay of a few years. Moreover, the pre
ventive approach to chronic illness is still in its infan
cy. The long-term effects of increased exercise, lower
weight, and growth in personal autonomy and per
sonal responsibility for health are also likely to be pos
itive.'!

THE COMPRESSION OF MORBIDITY

The amount of disability can decrease as morbidity
is compressed into the shorter span between the
increasing age at onset of disability and the fixed oc
currence of death. The end of the period of adult vigor
will come later than it used to. Postponement of
chronic illness thus results in rectangularization not
only of the mortality curve out also of the morbidity
curve.

The social consequences of this phenomenon will be
profound. Death and disability, occurring later, be
come increasingly unavoidable . The incremental cost
of marginal medical benefit inevitably rises. Interven-

tion in the patient without organ reserve will be rec
ognized as futile. The principles of fixed mortality and
of natural death without disease carry profound im
plications.

Some caveats must be mentioned. War, depres
sion, pestilence, or natural disaster could reverse re
cent trends . The human lifespan may not be fixed but
may be slowly increasing, perhaps a month or so each
century; the data are consistent with this hypothesis.
The Hayflick phenomenon may have nothing to do
with human aging. Medical progress may increase the
number of cell doublings, learn to slow organ decay,
or extend the maximum life span in some other way,
notwithstanding its failure to do so to date. But it is
highly unlikely that any such change will occur during
our lifetime. The likelihood depends on whether the
lowest curve of Figure 1 (life expectancy after age 75),
after being relatively stable for many decades, will
show a sudden upturn. Many of the chronic diseases,
including arteriosclerosis, may be susceptible to
"cure," and efforts directed at finding curative treat
ments must be continued. There will always be ill
ness; theoretical curves may be approached bur not
reached. The surprising fact is that we are already
approaching the limits.

By implication, the practical focus on health im
provement over the next decades must be on chronic
instead of acute disease, on morbidity not mortality,
on quality of life rather than its duration, and on post
ponement rather than cure. The complex nature of
the major diseases calls attention to multifactorial in
fluences on outcome, in particular social and psycho
logic factors. Outcome is related to choice; assump
tion of personal responsibility, education for making
decisions about personal health, and ability to en
courage self-care are clearly essential to changing
health behaviors." Returning responsibility to the
patient may cause anguish.

THE COMPRESSION OF SENESCENCE

An important shift is occurring in the conceptuali
zation of chronic disease and of aging. Premature
organdysfunction, whether of muscle, heart, lung, or
joint, is beginning to be conceived as stemming from
disuse of the faculty, not overuse. At the Stanford
Arthritis Clinic I tell patients to exercise, and to " use
it or lose it" ; " Run, not rest " is the new advice of the
cardiologist. The body, to an increasing degree, is
now felt to rust out rather than to wear out. If loss of
reserve function represents aging in some sense, then
exercising an organ presents a strategy for modifying
the aging process.

The links between the widespread chronic diseases
and aging are the insidious loss of organ reserve com
mon to both processes and the often identical factors
that influence the rate of development. In preventive
medicine these variables are seen as anteceden ts to
disease, whereas in gerontology they are markers of
age. Serum cholesterol, vital capacity , and systolic
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Figure 5. Mortality According to Age, in the Absence of
Premature Death.

The morbidity curve is made rectangular, end the period of
morbidity compressedbetween the point of the end ofadult

vigor and the point of natural death.

individuals, not of standard error between popula
tions or between chronological ages.

A new three-stage research strategy may be urged:
measure the variability of a marker of aging (e.g., ox
ygen uptake, satisfaction as assessed by question
naire, or intelligence as measured by IQ test) at a
given chronological age; determine retrospectively the
differences between the individual who has aged more
rapidly and the one who has aged more slowly in that
marker - hypothetically, such differences may be ex
pected to correlate with the individual's practice in
self-maintenance and to be confounded by self
selection; and design prospective intervention studies
to explore causality.

At the top of the list of nationally important health
research subjects must be the ability to postpone
chronic illness, to maintain vigor, and to slow social
and psychologic involution. We must know for cer
tain whether change is possible and how to accom
plish it best . Personal autonomy has been empha
sized above as a probable final common pathway to
improved health. This emphasis is meant broadly,
since clearly the collective efforts of individuals are re
quired for removal of environmental hazards and the
development of incentives to encourage rather than
discourage the exercise of personal choice. We know
relatively little about the specific relations between
social changes and personal decisions, and much in
formation in great depth is needed.

SUMMAllY

I have presented a model for national health
that foresees continued decline in premature death
and emergence of a pattern of natural death at the end
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blood pressure are examples of such variables . Exer
cise, weight control, and diet are some of the common
modifying factors.

The modifiability, or "plasticity," of aging has been
demonstrated in studies in which performance can be
bettered despite age, within surprisingly broad limits.
This important phenomenon has been largely unno
ticed partly because of an emphasis on average rather
than individual performance and partly because dis
parate disciplines are involved. Average declines in
variables in aging can hide remarkable individual
variation. The marathon runner is an example (Fig.
4)..A runner in middle life who completes a marathon
in 3~ hours is in the 99th percentile for this endeav
or; yet not until age 73 would that time set an age
group record. These marathon data are important in
that they show the maximum rather than the average
performance, but here too there is a linear decline in
performance between age 30 and 70. Still, the age
related decrement in maximal performance is only 1
per cent per year. Variation between healthy persons
of the same age is far greater than the variation due to
age; age is a relatively unimportant variable, and
training in marathon running is clearly more impor
tant than age.

Similar observations on increased variation be
tween individuals with age and on modifiability
with training, even after age 70, have been made for
intelligence testing.V-" social interaction,I' health
after exercise," and memory ." Certain data indicate
improvement with age, against the gradient of linear
decline, for some persons. An inference is that per
sonal choice is important - one can choose not to age
rapidly in certain faculties, within broad biologic
limits.

Such considerations suggest that research strategy
toward aging be fundamentally shifted. Analysis of
variation, not of the mean values, becomes crucial.
Indeed, one can argue that the number of studies
showing that the mean of every function declines
steadily with age is already sufficient. Research now
requires measurement of standard deviation between

(Continued)
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of a natural life span. Present approaches to social
interaction, promotion of health, and personal auton
omy may postpone many of the phenomena usually
associated with aging . The rectangularization of the
survival curve may be followed by rectangularization
of the morbidity curve and by compression of mor
bidity (Fig. 5).

These considerations suggest a radically different
view of the life span and of society, in which life is
physically, emotionally, and intellectually vigorous
until shortly before its close, when, like the marvelous
one-hess-shay," everything comes apart at once and
repair is impossible. Such a life approaches the intui
tive ideal of many and confounds the dread of others
for the opposite model, that of evermore lingering
death. Paradoxically, predictability of death may
prove soothing.

Since maintenance of organ capacity appears to re
quire practice on the part of the individual, the impli
cations for the societal role are as fundamentally dif
ferent as are the two models. Indeed, the choice of
societal postures toward the aged is likely to prove
self-fulfilling. The older person requires opportunity
for expression and experience and autonomy and ac
complishment, not support and care and feeding and
sympathy . High-level medical technology applied at
the end of a natural life span epitomizes the absurd.
The hospice becomes more attractive than the hospi
tal. Human interaction, rather than respirators and
dialysis and other mechanical support for failing
organs, is indicated at the time of the "terminal
drop." Anguish arising from the inescapability of per
sonal choice and the inability to avoid personal conse
quences may become a problem for many. For others ,
exhilaration may come from recognition that the
goal of a vigorous long life may be an attainable
one.

I am indebted to Margret Baltes, Paul Baltes, John Bunker,
Larry Crapo, Sarah Fries, Victor Fuchs, Halsted Holman,
Elizabeth Loftus, Jack Riley, Matilda Riley, David Rogers, Martin
Seligman, and George Valliant for their comments and criticisms.
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History of Geriatric Medicine
Mary Ann Forciea, MD

Reproduced paper following commentary: Warren , Marjory. The Evolution of a Geriatric
Unit. Geriatrics 1948;3:42-50. Reprinted with permission from the Americ an Geri atric
Society.

Commentary

From the years following the founding of the United
States up to the period before World War II, the majority
of ongoing care of the elderly in the United States and
Great Britain was provided in three sites:

• homes of those older adults or the homes of family
members

• grouped with the poor (poor homes or work farms)
• grouped with the mentally ill (asylums) .

Placement within these sites was determined primarily by
economics rather than by medical illness or functional
status . Physicians made little distinction between the care
of older patients and treatment of any other adult , other
than to spend less time in diagnosis and therapy of older
patients, especially if those patients were suffering from
chronic diseases . The achievement of longevity was
unusual; surviving to retirement slowly became more
common throughout the twentieth century.

Along with increases in longevity during the twentieth
century, several other developments contributed to
changes in the care of older adults:

• increased professionalism in medicine and nursing
• standards in training of physicians and nurses
• increasing standards of research into clinical problems

of older patients
• large numbers of WWI wounded veterans who needed

chronic care were forced into existing institutions
• large numbers of conscientious objectors assigned to

chronic care hospitals began to write about and lobby
for improved care .

In the United States , the Flexner report had revolution
ized the training of physicians away from "apprentice-

ships" toward formal curricula in accredited universities.
Academic physician teachers and researchers began to
look critically at the care of all patients, even occasionally
at older patients. Similarly, nursing training began to
move toward academic centers.At the same time,younger,
mentally intact patients and their families who demanded
more than custodial care challenged institutional facili
ties. The observations and activism of staff assigned to
these facilities as alternatives to military service were
positive forces for change .

In the 1940s in Great Britain, Marjory Warren began
publishing papers describing her trans formative work
for elderly patients in a hospital for the chronically ill.
She summarized her process of assessment of patients in
that facility and the development of her "Geriatric Unit"
in a paper in 1948 (1). She described the categories of
patient that she felt belonged more appropriately
together:

The chronic "up-patients" (ambulatory patients)
Chronic continent bed bound
Chronic incontinent bed bound
Senile, quietly restless (not noisy or annoying) and
Senile, demented (noisy and/or annoying) .

She strongly advocated, for the first time in major medical
journals, for careful assessment of patients on entry into
institutions of care , for special training of medical stu
dents in the assessment and care of those patients, and
for strong links to hospitals or teaching centers. She
shared information on design, equipping, and staffing her
units , and she provided data on admissions , mortality and
discharge rates . The enduring quality of some of the chal
lenges of care for these frail, older patients was captured
in the passage:
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In the beginning, the Geriatric Unit was regarded by most of
the medical staff as a convenient unit to which to transfer all
their unwanted patients, medical and surgical, old or young
and usually without consultation. This old tradition has died
slowly . . . (1)

Her advocacy for assessment of the older patients in her
care greatly influenced the generation of British physi
cians whose members established Geriatric Medicine in
the National Health Service after World War II. Geriatric
evaluation of the older adult began to develop in the
United States in the 1960s and 1970s. This protocol of
initial evaluation, usually by a team of professionals and
often linked to function status complaints and outcomes,
spread to nursing homes (2) , office practices (3) , and
housecalls (4) . Williams and colleagues (5) published a
protocol of evaluation for patients referred for long-term
institutional care and documented unnecessary loss of
autonomy without careful evaluation prior to placement.
In the United States, the commitment of the Veterans'
Administration to specialized care of older veterans
allowed the development, testing, and training of special
ized programs focused on older patients. The first con 
trolled trial of a program of initial geriatric assessment
and subsequent care appeared in 1984 (6). Rubenstein
and colleagues demonstrated that specialized evaluation
and care resulted in improved function that was main
ta ined longer than usual care.

While techniques of assessment and care have been
developing over the last thirty years of practice (see later
chapters in this volume), education in the interdisciplin-

M.A. Forciea

ary team practice, which is the foundation of that assess
ment, has been evolving more slowly . The Hartford
foundation has invested funds and support to develop
instructional methodologies to promote team practice
(7) . Certainly the blossoming of the field of education in
the skills involved in successful practice of medicine and
nursing should aid efforts to prepare health professionals
for the world of practice with older adults in the twenty
first century.
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Total
2,408,426
5,708,600
6,327,000
6,587,000
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THE EVOLUTION OF A

GERIATRIC UNIT
Marjory W. Warren, M.D.

During the present century, as a result of greatly improved welfare of
almost all sections of the community, the tremendous expansion of preven
tive medicine and research work in the realms of the rapy, there has been a
mar ked age shift in the population of Great Britain.

The following tables fully endorse this statement.

TABLE 1. GREAT BRITAIN- N UMBER AGED 60 OR OVEn
Year Men Women
1901 1,071,519 1,336,907
1939 2,511.200 3,197,400
1944 2,737,000 3,590,000
1946 2,828,000 3,759,000

TABLE 2. G ItEAT BRITAIl\-To TAL POPULATlOJ'
Year Total
1901 37.000,000
1944 .... .... ..... . .. . .... .. . . . . . . ........ .. . .. .. . .•.. . . . . . .... . ... . 47.628,000

11

Year
1891-1900
1901-1910
1942

TABLE 3. GREAT BRITAIl\-EXPECTATIO~OF LITE
Men

. . . . . .... , 44.1 yea rs

. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 48.5 years

., , " , 61.7 years

Women
47.8 years
52.4 years
67.4 years

In addition to these facts ar e two other condit ions which have seriously
added to the problem of the overall care of the elderly sick, namely: the enor
mous loss of houses from aer ial destruction during the 'World War II and
the retardation of the building programme brought about by the war, and
the post war economy; the dim inishing tendency for the elderly to be cared
for by thei r own family. This latter reason would form subject matter for
an article on its own. Suffice it here to point out that various factors con
tri bute to the condition, such as, the smalle r size of the family, the frequent
scattering of the membe rs of the family to widely separated par ts of Great
Britain, or even overseas, and to the present day weakening of the sense of
fili al responsibility.

The fascina tion of Medicine lies in its bas ic qualities-its wide social
and humanitarian aspects, its progressive nature and its variety. Of all
branches of Medicine, that of treatment of the chronic elderly sick has re
ceived, so far, less attention than others and consequently offers the widest
scope for pioneer work and research. With the ageing of the population of
Great Britain this subject has become not only one of academic interest, but
one calling for urgent reform and practical solution.

Marjory \V. Warren, M.D.• is Deputy Medical Director . West Middlesex County Hos
pital, Isleworth, England ; member of the Medical Society ior the Care of the Elderlv
recent ly formed in England . .
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Although the term "geriatric," first used by Nascher in 1909 in Amer
iea, has not yet been generally accepted in medical circles in Great Britain,
there is a good deal to recommend its use. The word has the merit of de
fining patients in the upper age groups and separating them from the so
called "chronic" patients of the younger groups. At the present time, the
majority of the elderly sick are referred to as "chronic" because the maladies
and multiplicity of diseases from which they suffer call for treatment of long
duration and almost always leave residual disabilities.

Of recent years, there has been a gradual awakening to the general in
adequacy of treatment meted out to the majority of .elderly sick and many
sections of the community realise the urgent need for a much better service
both for medical treatment and social care.

From the figures quoted previously and our knowledge that the mor
bidity rate rises with increasing age there can be no doubt that in the future
provision must be made for much larger numbers of elderly sick than has
been necessary in the past, and this provision must, moreover, be varied
and suitable for all types. With a changed economic outlook, it must be pre
sumed that many more classes of persons, whether sick for short or long
term conditions, will need hospital accommodation. In the immediate future,
if indeed ever, there is no likelihood that nursing and domestic personnel
will be available for individual hire as in the past. Even if such help is ob
tainable, the greatly increased rates of pay, especially of domestic workers,
will certainly make it impossible for the elderly and sick professional and
middle class persons, on a small fixed pension, to remain cared for in their
own homes. This side of the problem is manifest today, for already there are
many such persons who have not the means to obtain the help that is essen
tial and who find it almost impossible to gain admission to hospitals or
institutions providing beds for long term illness of elderly sick. Vve also see
pathetic cases of the well-to-do with ample means and large homes, yet who
are unable to obtain the help that they need and are living in considerable
discomfort and great loneliness.

All this at first suggests the need for a much larger number of hospital
beds at a time when building is difficult, and the shortage of nurses acute.
There are, however, one or two other factors which should be considered
before plans are drawn up. Firstly, the treatment of many of the acute condi
tions amongst younger patients is shortened by modern therapy, such as
sulpha drugs and penicillin, to mention but two, and so the turnover of such
conditions should be possible in fewer beds, thus releasing some for the long
stay cases. Some preventable diseases may never need hospitalization at all.
Secondly, and this is not yet sufficiently widely appreciated, much can be
done to rehabilitate elderly patients 50 that a considerable number may be
discharged from the hospital. Some could return to their own homes and
those unfit to return home could enter a small residential home, thus retain-
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ing a modicum of liberty and using much less costly accommodation than
would be provided in a hospital bed with full equipment and nursing staff.

In this connection it should be remembered that a number of the most
crippling conditions from which the long-term .chronic sick suffer are pre
ventable. Many more conditions may be found preventable or treatable when
more time and research has been devoted to such cases.

THE EVOLUTION OF THE GERIATRIC UNIT

During the past twenty years certain changes in administration affect
ing the treatment and care of large numbers of the long-term elderly sick
patients have appeared.· In 1929 large numbers of sick persons in hospitals,
previously administered by Boards of Guardians, became the responsibility
of the respective County Councils with their County Medica! Officers. Later,
certain additional institutions for the chronic sick and infirm, previously the
responsibility of Public Assistance under the Poor Law, were appropriated
by Public Health. In July 1935, one of these Poor Law Institutions, carry
ing about 700 chronic sick and infirm persons, became by change in legisla
tion part of the general Public Health Hospital, which had itself been taken
over by the County Council from the local Board of Guardians in 1929.

This change in responsibility called for immediate reform in order to
raise the standard of the care and treatment of persons in the Institution to
that of the Public Health hospital of which it had now become a part.

As there must still be many such institutions both in Great Britain and
in other countries carrying large aggregate numbers of chronic sick and in
firm persons, it is thought that it may be of interest to study the development
and growth of one which has built up a Geriatric Unit from some of these
wards, and to discuss the functions and future role of such a unit in the gen
eral hospital. It is the account of this pioneer unit still in the making which
is the subject of this article.

CAUSES OF FAILURE IN THE PAST

There can be little doubt that in the past failure. to obtain good results
for the elderly sick and infirm, has been brought about by too little attention
from medical and nursing staffs. It may be profitable here to consider the
reasons for these failures.

1. Lack of continuity in the care of the elderly sick brought about
mainly by lack of medical interest and consequent early transfer of
the long stay patient away from senior medical staff to the hospital
for "chronic" patients.

2. Failure to investigate and treat fully by modern methods all patients
with whatever condition and of whatever age.

3. Failure to provide first class equipment for the chronic elderly sick
comparable to that used for the younger acute patients.

4. Lack of appreciation on the part of medical persons as to how much
can be done to rehabilitate and resettle elderly sick patients.

(Continued)
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With these points in mind, and before any plans were made as to the
ultimate development of a Geriatric Unit, every patient (about 700 in all)
was fully examined, medically assessed and, where necessary, given appro
priate treatment. In the majority of cases, relatives and friends were inter
viewed concerning the future. Almost immediately about 200 relatively able
bodied elderly persons were transferred to a Residential Home for old people
close to the Hospital and run by Public Assistants, thus freeing accom
modations for acute medical patients. Approximately 150 patients attached
to the mental observation wards were left in the care of the psychiatric staff.
This left about 350 really chronic sick patients to be cared for and treated.

The survey took in all about seven months, and on its completion cer
tain facts emerged and certain preliminary recommendations were made.
Facts revealed were:

1. That hitherto there had been no classification of patients.
2. That, in consequence, all wards contained so many different types of

patients that the accommodation and equipment could not possibly
be best for each; nor could anyone staff cater really well for all.

3. That none of the modern ancillary services for patients were in use
in the wards, nor had it been considered necessary that there should
be such services. Indeed, physiotherapists and occupational thera
pists thought it unprofitable to work on such wards, and a fully
trained nursing staff felt it a bore and somewhat beneath them to
work with the chronic elderly sick.

4. That wards were large, overcrowded, dull and inadequately lighted.
5. That ward equipment was neither modern nor adequate.
6. That beds were all low, black and of an old-fashioned type and,

therefore, difficult from a nursing point of view.

DEVELOPMENT OF A GERIATRIC UNIT

Preliminary plans for reorganization were drawn up and substantial
changes were made in March 1936. Oassification was started as follows:

1. Wards for investigation and treatment of geriatric patients, includ
ing new admissions and those transferred from other departments
in the hospital.

2. A ward provided with a majority of cot beds for patients needing
some restraint ior physical or psychological reasons, but not bad
enough to be segregated in the mental observation ward.

3. Ward for female patients whose main or only disability is incon
tinence of ur ine and!or faeces.

4. Ward for patients gett ing up and about and awaiting vacancies in
Residential. Homes or with friends.

5. Ward for patients no longer needing active medical treatment or
rehabilitation, but still requiring a good deal of nursing and some
medical supervision.
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(These patients need not necessarily be kept in wards of the hos
pital but could be nursed in aLong Stay Annexe if such accommo
dation were available outside the hospital, but they should remain
the medical responsibility of the Geriatric Unit.)

Although no major reconstruction was sanctioned, certain improve
ments and structural alterations of a minor character were undertaken
between 1936-1938. These included removal of frame work obstructions in
terfering with free movement between one part of a ward and another, such
as. the replacement of narrow doors by swing doors and a considerable im
provement in lighting by installation of individual indirect lighting. The
wards were repainted cream in place of the dark colours previously used and
the low, black, old-fashioned beds were replaced by high nursing beds, easy
moving, with adjustable back rests and in light pastel shades. In the ward
for up patients; low beds were used of a similar modern pattern, and in light
colours. The total number of beds was reduced to conform to the standard
spacing and each was furnished with a single modern locker, a bed table
and a pair of ear phones conveniently hung at the head of the bed.

The wards were equipped with modern clinical aids, similar to those
used in the acute wards, and gradually they fell into line with the general
wards of the hospital. Additional equipment was added to these wards suit
able to their special kinds of patient, for example, hand rails were fixed in
parts of the ward devoid of beds so that patients could maintain independence
in walking, even in the early stages. Additional arm chairs of varying types
were obtained, as more of this type of furniture is needed when larger num
bers of long-stay patients are under treatment. For the cot bed ward and the
ward for incontinent patients larger stocks of bed linen were supplied.

Following this preliminary classification and segregation, with im
proved and additional equipment and in a new spirit for this type of patient,
the unit set to work to deal with its large numbers of inherited patients,
many of whom were bedridden without adequate medical cause, and to tackle
its new admissions with an air of hopefulness. Under these new conditions
the embryo of the Geriatric Unit was born.

GROWTH OF THE GERIATRIC UNIT

The early years were devoted to pioneer work in internal organization
and administration, to improvement in staffing, to details of equipment and
to the building up of teamwork, especially amongst nursing and ancillary
staff, including physiotherapists and occupational therapists. Many improve
ments and changes have been made, and today, though far from perfect, an
experimental centre is well-established.

In 1942, when the turn-over on these wards had increased considerably,
it was found possible to gradually allocate about 90 beds for the Tubercu
losis Service, and so the Geriatric Unit was reduced to approximately 200
beds.

(Continued)
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New admissions to the Geriatric Unit are never made directly into the
ward for incontinent patients, or into the ward for up patients, as it is thought
that all patients admitted to these wards should be assessed first. On the male
side, the numbers being much smaller (about 1:3) than on the female side,
it has not been possible 50 far to arrange for the same degree of segregation.
Incontinence amongst men is never such a serious problem, and a well
trained staff can deal with the majority of incontinent patients by simple
nursing methods. At present men needing cot beds have to go to the obser
vation ward attached to the mental block.

Progress at first was necessarily slow, the patients were difficult to
re-educate, some were hopeless, and in the early days there was no really
good teamwork. One ward which was entirely satisfactory from the start
was the ward of 45 female patients set aside for incontinents, In this ward,
first-class nursing has been done and a good deal of re-education satisfac
torily completed. Many elderly patients have been "cured" of their incon
tinence and have been able to return home or enter a residential home on
leaving this ward. It has .never heen regarded as a permanent home for pa
tients admitted, although, of course, the turnover must inevitably be very
slow, and a certain number of patients must finally be regarded as incurable.

In a different way, the cot bed ward has also done very good work, and
the staff on this ward has also treated in an atmosphere of hopefulness and
with the right psychological approach. The results have been very promising,
considering the type of patient.

In the beginning, the Geriatric Unit was regarded by most of the medi
cal staff as a convenient unit to which to transfer all their unwanted patients,
medical and surgical, old or young and usually without consultation. This
old tradition has died slowly, but recently there has been evidence that this
custom is disappearing and now patients are usually referred in consultation
first as to suitability. Also, it is more generally accepted that young chronic
patients should not in principle be sent to geriatric wards. ,

The onset of the war temporarily relieved the hospital of numbers of
infirm patients when relatives took their folk with them to be together in the
greater danger which lay ahead. With air raids, however, new problems
arose and numbers of elderly persons were rendered homeless, and sometimes
in one night lost all the younger members of the family. Others were them
selves the victims of air raids and suffered physical and psychological trauma.
Such cases clearly needed full medical treatment and custodial care in what
ever seemed the best accommodation.

The majority of the patients admitted were suffering from:
1. General debility including malnutrition, anaemia, etc.
2. Psychiatric conditions, including senile dementia.
3. Cardio-vascular degenerations, including cerebral arterio sclerosis,

cerebral ' thrombosis, etc.
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4. Arthritis-usually of the degenerative type.
5. Progressive nervous diseases.
6. Chest diseases.
7. Neoplasms.
8. Injuries-often referred from the orthopaedic department for re

habilitation.
Patients were unselected except on age (those over 60 years being pre

ferred) and a number were primarily treated in the acute wards. When it be
came apparent that the prognosis was hopeless they were transferred to the
Geriatric Unit, while others of advanced years who were expected from the
outset to do well were admitted to the wards for acute patients.

For the aforementioned reasons, and because of the war and difficult
housing conditions, the over-all picture could not be considered as quite
normal. The results on statistical grounds are obviously less good than
would have been obtained had the Unit admitted all new geriatric patients
to its wards and if it had refused all geriatric patients who were transferred
owing to poor prognosis.

In spite of all these abnormal conditions, however, in 1944 two wards
in the unit, one male and one female, started keeping full records of all pa
tients admitted or transferred to its wards, and some interesting figures have
emerged. These figures are now published from this young and experimental
unit for academic interest, as the writer knows of no previously published
comparable figures from a Geriatric Unit of a general hospital, and hopes
that other similar units may be encouraged to publish their figures for com
parison.

Deaths
41.4
47.6
40

Year
1944
1945
1946

TABut 4. MAut WARD-CONTAINING 35 BEDS

Discharged Percentage
Resident Total

Admitted Home Home Died Discharges
297 90 23 123 38
292 86 25 139 38
191 48 17 78 34

TABLE 5. FEMALE WAan-COKTAINING 45 COT BEDS

Discharged Percentage
Resident Total

Year Admitted Home Home Died Discharges Deaths
1944 155 J5 15 65 32 43
1945 207 49 30 93 38 45
1946 222 41 27 91 30 41

These figures suggest that of all new admissions probably only about
25 per cent will form a residuum.

THE GERIATRIC UNIT TODAY

The department today carries almost 200 beds and accepts new patients
admitted to the hospital (in the age group 60 years plus) and also patients
referred to it from medical or surgical staff. These transfers are mainly
patients from the medical side who are considered likely to need a very long
stay in hospital or who are unlikely to improve much. Those transferred

(Continued)
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from the surgical or orthopaedic departments fall into two categories: (a)
those whose rehabilitation will require a very long period in hospital;
(b) those whose primary condition, e.g., fracture, etc., is complicated by
another disease.

The Unit does not accommodate all patients over 60 or even over 65,
as a number of senile dements are admitted directly to the psychiatric wards
attached to the mental observation wards and all surgical emergencies and
some medical cases are admitted directly to the general medical and surgical
wards.

Recently there has been a greater tendency for medical staffs from gen
eral wards to acknowledge that these so-called "chronic" elderly patients
will probably do better in the atmosphere of the Geriatric Unit, and in the
hands of those staffs who are most interested in such conditions. Such recog
nition of the value of this department is of course very encouraging.

There have been requests recently for the Unit to conduct Out-Patient
sessions, which are being arranged for and will undoubtedly develop in the
future as patients themselves learn of their existence. Already old patients
are writing in and asking to be seen in the Geriatric Unit.

PHYSICAL MEDICINE

The great need for physiotherapy in these wards is fully recognised and
this work is developing slowly but surely. Better results are being obtained as
more staffs become available, and in addition to the services of the trained
physiotherapists, some of the assistant nurses are doing excellent work under
medical direction and supervision. Patients are, therefore, having combined
treatment as individuals in the wards and also in small classes in the gym
nasium. The gymnasium is a part of a vacated ward and has been very
simply equipped for this sort of rehabilitation.

All the wards of the unit are now visited frequently and regularly by
the occupational therapists who are beginning to take great interest in the
results of their labours and are naturally greatly encouraged when they wit
ness the increase in morale and the physical improvement of their patients.
All the usual useful handicrafts are presented and a remarkably high stan
dard of work is being done.

SOCIAL MEDICINE

All wards in the unit enjoy the services and invaluable help of the
medico-social workers who work in very close co-operation with medical
staff, often doing combined rounds with the medical officer and the ward
sister.

FUTURE OF THE GERIATRIC UNIT

As the department gains experience, confidence and more skill, it should
be able to prevent a great number of the conditions which are so prevalent
and so crippling amongst elderly persons today. It should also be in a posi
tion to undertake still more treatment for both in-patients and out-patients



2. History of Geriatric Medicine

so GERIATRICS

19

with a quicker tum-over, due to better teamwork and improved technique. It
is essential that it should develop its teaching"side both for medical and nurs
ing students and post graduates, so that the" future generations will be much
better equipped by experienced personnel. The department will surely develop
research as soon as its foundations are well-laid, for without this stimulus,
progress must inevitably remain slow. Eventually, it should become the
recognised department for advice concerning old age and conditions mainly
dependent upon senescence. It should, in time, overcome the opposition from
the more conservative sections of the medical and nursing professions, prov
ing itself to be an invaluable and practical department in the hospital, enjoy
ing the prestige and dignity which it has earned.

Medicine has responsibilities towa~ds the elderly sick and infirm, equal
to any other section of the community and must undertake these if it is to
remain worthy -of its high traditions.

. -
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Reproduced paper following commentary: Saund ers C. Watch with me. Nurs Times
1965;61(48):1615-1617. Copyright Emap Public Sector 1965. Reprodu ced by permission of
Nursing Times.

Commentary

In 1948, Cicely Saunders cared for a young man dying
of a cancer in a hospital in Europe. The man was so
touched by her attention to all aspects of his suffering
psychological, physical, and spiritual- that he left her a
relat ively small amount of money in his will to be a
"window in your house " (1). At that time, Saunders was
a nurse turn ed social worker. She had strong ideas about
the best way to care for patients at the end of life, but no
formal program to deliver this care and limited support
from the doctors with whom she worked. To gain the
respect of incredulous colleagues, she enrolled in medical
school. With the training and experience of a self-con
tained intradisc iplinary team, Dr. Saunders built the
foundations of hospice care with the creation of St. Chris
toph er 's hospice in 1967.

Eighteen years before the Medicare Hospice Benefit
was passed in the United States in 1983, Cicely Saunders
articulated a vision of her life's work, the creation and
nurturing of London's St. Christopher's Hospice in her
article "Watch with Me" published in 1965 and repro
duced here. In this classic paper, she outlines her goals
for the hospice that have since evolved into the enduring
principle s of the modern hospice movement and the
interconnected field of palliative medicine. These princi
ples include respect for the patient and family, assessment
of pain as well as other suffering (including psychological
and spiritual), and the importance of research and
education in forwarding the field.

In the United States , the hospice movement has grown
substantially since the first hospice opened in Connecti
cut in 1974. According to data from 2005, there were
approximately 4100 hospices in the United States that
provided care for more than 1.2 million patients, or one
third of all patients who died that year (2). The growth in

volume has been accompanied by a growth in the exper
tise of hospice workers to provide high quality end-of
life care. In "Watch with Me," Dame Saunders clearly
describes the great need for research to improve this
expertise. The field of hospice and palliative medicine
research has grown substantially,cumulating in a National
Institutes of Health State of the Science Report pub
lished in December 2004 that describes the many accom
plishments of research ers in hospice and palliative
medicine , but also highlights the need for further work
(3). Of note , research suggests that hospice improves
many outcomes at the end of life including improved pain
assessment and treatment , improved communication with
patients and families, and great er overall satisfaction with
the dying process (4-7 ).

In "Watch with Me," Dame Saunders describes the
need to train hospice care providers, as well as other
healthcare providers who may encounter dying patients.
Parallel to the growth of research programs in hospice
and palliative care , education in hospice and palliative
care has grown substantially. At present, the majority of
U.S. academic medical centers offer required educational
experiences in hospice and palliative medicine to all
levels of trainees, including medical students and resi
dents (8,9). Some programs have palliative medicine fel
lowships to train specialists in hospice and palliative care .
In the last year, the American Council of Graduate
Medical Education (ACGME) formally recognized pal
liative medicine as a unique specialty.

This article has served as inspiration for the hundreds
of hospice programs that were developed based on Dame
Cicely Saunders ' principles. These principles have guided
hospices to provide comprehensive, compassionate care
for dying persons . She died receiving this care , spending
the last days of her life at St. Christopher's Hospice in
London.

From: Aging Medicine: Classic Papers in Geriatric Medicine with Current Commentaries
Edited by: Robert J. Pignolo, Monica K. Crane, Mary Ann Forc iea

© Humana Press, To towa, NJ
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'Watch with Me'
Cicely Saunders, aBE, MA , MB, BS, SRN, A IMSW

A dvent is the season before Christmas when, while
awaiting the Feast of the Nativity, it Is traditional to
contemplate the Four Last Things

1615
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--
We can th ink a bo ut the fou ndation, of SI. Ch ristop her's
in va rious ways. We can say th at they consist of a ll the
interest and the money that has been given and pr om ised
and that have mad e the bu ilding and the layi ng of the
foundatio n sto ne possible. We ca n think a bout them as all
the work tha t ha s ever been done in th is field in the pa st
by people other tha n ou rse lves and on which we will build
our own work. We ca n think ab ou t thc m as the peop le
who have gradually joined in thinking, prayi ng and working
for SI. Christopher 's ever since the visio n was tirst given
more tha n 17 year ago. 1 thin k you all kn ow that [ like
best of all to th ink of St. Chr istopher's as being founded on
pat ients, those we have kno wn a nd who a re now safe ly

through this part of their lives. One used to speakfor all
of them each time 1 told her of some meetin g, as she said
'I'll be there'. Now [ want to look at our founda tions by
tak ing one part icular phrase which l believe expresses
ou r ideals con cernin g SI. Christopher's.

Ideals and Aims of S t. Christopher 's
I am su re the 1110st importa nt foundat ion sto ne we co uld

have comes from the summing up of all the needs of the
dying which was mad e for us in the Garden of Geth semane
in the sim ple words ' Watch with Me.' I th ink the one word
'Watch' says man y things on many different levels, all of
importance to us. In the first place it dema nds th at all the
work a t SI. C hristopher' should stem from respect for the
patient and very close atte nt ion to his d istr e s. It mea ns
rea lly loo king at him , learning what th is kind of pai n is
like, wha t the se symp to ms are like, and from this knowledge
find ing ou t ho w best to relieve them . It mean s co ntin ually
gaining new skills, developi ng those already lea rn t from
SI. Luke 's Hospit al and the writin gs of it founder Dr.
Howard Barrett, from all the wor k of St. Joseph 's Hosp ice
and from d iscussion with many other peo ple bo th here
and in the USA. [ have not found any indiv idu a l place
concentrating on the e problems alone bu t many have
helped to shed light on d ifferent facets of them and all
this we want to bring together and develo p in to new
skills in an a rea that is very grea tly neglected .

, 'ot only skill but compassion also'
We want to plan an d ca rry out resear ch in the relief of

distress such as has not been done anywhere else, so far
as 1 have been able to d iscover. It is often easier in a
specialist setti ng to go on learni ng in th is way and by
building what we th ink is an ideal unit we hope to be able

Taken f rom a talk given / 0 the annual general metr ing of S I.
Chrisrophtr's Hospice.

to help not onl y our own pat ien ts but to ra ise standa rds
generally an d also to st imulate others to think about these
pro blems. A patient comes to my mind here , a young
woman who said 'You seem to und erstand the pain from
both sides.' Our a im in learn ing -such understanding is to
give the kind of relief described by an other woman who
sa id 'It was all pain but now it's gone and I am free.'

Seven teen years ago a young Pole died and left me £500
to be 'a window in your Home.' Th is was the very beginn ing
of SI. Chri stopher's. I also remember his saying ' I only
want what is in your mind and in your heart.' Th is was
echoed years later by an other Pole who said to us 'Thank
you. And not just for your pills but for your hea rt .' I th ink

both of them showed that they wanted not only skill but
co mpass ion also . They needed warmth and friendship as well
as goo d technical care. I think our understanding of wha t
real watching means must include this. We have, indeed,
to learn what this pain is like. Still more we have to learn
what it feels like to be so ill, to be leaving life and its activity,
to know tha t your faculties are fail ing, tha t you are parting
from loves and responsibilities. We have to learn how
to feel 'w ith' patients with ou t feeling ' like' them if we are
to give the kind of listening and steady support that they
need to find their own way through.

Here aga in com es a key phrase 1 ha ve often quoted
'I look for some one to look as if they a rc trying to under
sta nd me.' These pa tients a rc not looking for pity and
ind ulgence hut that we should look at them with respect
and an expectation of cou rage , a herit age fro m seeing
people like the wom an who said to me ' Yo u can tell them
all that it was all right.' She was no t going through a strange,
dra mat ic or just un lucky experience, to be written up as
such with senti men tali ty or sensationalis m, but an all-too
co mmo n experience such as ord inar y people have always
faced and somehow managed to com e through.

' I don't want to die'
We will be seeing pa tients who go alo ng the pa th wh ich

leads from the honest but wistful plea-'J don' t want to die,
[ don 't want to die' , to the quiet acceptance of ' I only
want wha t is right .' We will no t on ly see acceptance but
also a very real joy, the true gaiety of someone who has
gone through doubt, fea r and unwillingness and come out
the o ther side. 1 remember coming awa y from the bedside
of a man who had come along that difficult path just
ab ou t an hour before he died an d saying to myself-'He
looked amused'-and he really did . Certainly we are going
to see hard th ings , but we arc also going to see rewa rds
and compensations and insight given to our patients here
and now and we will sec an extraordinary am ount of rea l

(Continued)
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happiness and even lightheartedness.
Planning an ideal unit is not enough to interpret all the

meaningof the word 'watch' if teachingis not a vital part of
what we do. We want St. Christopher's to be a place where
all kinds of people can join us to learn from our experience
and learn from our patients with us. This does not mean
burdening ·the patients with the demands of continual
bedside teaching. It does mean that you can give them an
interest I know they enjoy if it is done in the right way.
It can also reveal a new purpose in what is happening to
them and what they are doing themselves, Certainly they.
are not all going to be saints. Some will be, indeed, and
we willbe very honoured and helped by their coming to us.
Others will be splendidly maddening and I have no time
to suggest the variouscriseswith which weare goingto have
to cope. But who is to say who does the best-the person
whose last weeks are the crown of a life of devotion, the
young girl who makes the whole ward into a party for
months on end and never shows you how much it costs
her, or the old man who just manages to stop grumbling
for his last 10 daysor so? Certainly we will never fail to
learn from them and some of the things that we will learn
may surprise our future staff. Work here will not just be
solemn. Rather I would just say it will be real and reality
is gay and funny as well as serious. Above all, it will never
be dull.

BeingThere
'Watch with me' means, still more than all our learning

of skills, our attempts to understand mental suffering and
loneliness and to pass on what we have learnt. It means
also a great deal that cannot be understood. Those words

51. Christopher's 'topping-out' ceremony takes place next week.
See News of the Week, page 1604

. ..•_ ----- -
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did not mean 'understand what is happening' when they
were first spoken. StiIlless did they mean 'explain' or 'take
away'. Howevermuch we can ease distress, however much
we can help the patients to find a new meaning in what is
happening, there will always be the place where we will
have to stop and know that we are really helpless. It Would
be very wrong indeed if. at that point. we tried to forget
that this was so and to pass by. It would be wrong if we
tried to cover it up, to deny it and to delude ourselves
that we were always successful. Even when we feel that We
can do absolutelynothing, we will still have to be prepared
to stay.

'Watch with me' means, above all, just 'be there'. I
remember the patient who said of the people who had
really helped her, 'They neverlet you down. They just keep
on coming.' I also remember she described the way God
had met her by saying, 'He sends me people.' I am quite
certain that S1. Christopher'shas to learn to bea placewhere
people do not let you down but instead give the feeling of
reassurance and safety that comes from faithfulness.

I think from this need especially stems the demand that
we should grow into a real community. It is very important
that we should be a group of people who have confidence
in each other and that S1. Christopher's should be the kind
of family and home that can give the welcome and hos
pitality of a good home, where people are accepted as
themselves and can relax in security. It must also be a
place where everyone knows that the individual contribu
tions matter and that there is no hierarchy of importance
in what is done. Who will know what or who matters
most to an individual patient as his manifold problems are
dealt with by various members of such a group? There is
a kind of compassionate matter-of-factness that develops
in such a place and in this the hard-pressed worker is not
overwhelmed by her own responsibilities.

The Community of aU Men
Above all, I think it is here that we see the very great

need for a religious foundation. We must remember that
we belong to the much wider community of the whole
Church, to the whole Communion of Saints and, indeed,
to the whole community of all men. It is because of this
that St. Christopher's is ecumenical and undenominational.
We will welcome people of all sorts and kinds and be of
all sorts and kinds ourselves. We are not emphasizing that
there is just one way but rather that there is one Person
coming in many ways.

The same words 'Watch with me' remind us also that
we have not begun to seetheir meaning until we havesome
awareness of Christ's presence both in the patient and in
the watcher. We will remember his oneness with all
sufferers, for that is true for all time whetherthey recognize
it here or not. As we watchthem we know that he has been
here, that he still is hereand that his presence is redemptive.

Re-interpreting an old Truth
We do not help patients through this part of life by

denying that it can sometimes be very hard. We do not
see it truly if wejust think somewhat vaguely of immortality
and 'going on' rather than of death followed by resurrec
tion. Dying followed by rebirth has been a dominant theme
of man's religion from the very beginnings of belief. For
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Christians this has once and for all been summed up and
made truth in Christ himself. I believe that it is very
important that this message should be shown at St.
Christopher's in every possible way for it has hardly any
meaning to a great majority of people in Great Britain
today. This stands out with sad vividness in Geoffrey
Gorer's survey, Death, Griefand Mourning in Contemporary
Britain. It is a truth which needs to be re-interpreted in
terms that are relevant to all those who will come to us,
to the patients, to their relations and to all the visitors.
Perhaps we may have a contribution to make to the 'new
theology' as we learn about this very simply, seeing this
truth, this Person, meeting people today .

Through Symbols and Sacraments
Christ will be present in all the skills that we learn and in

symbols and sacraments of all kinds. These will include
the sacraments of the cup of cold water and the washing
of the disciples' feet. All these things will speak silently to
the patients about God's love for them. So too will the
whole planning and decoration of the building itself,
thought out over a very long period with our architect and
carried out by him with great insight and imagination.
Especially, I think it will be shown in the planning of the
chapel and in all the pictures, the symbols and the sculpture
that are being created specially for us by artists who share
this faith with us. It is very important that this message
should be shown in these different ways. I have seen again
and again how receptive pat ients are to the things they look
at when they arc not able to bear with talking any longer.
Often it is important that very little should be said at all
because it is so easy to interrupt a real message.

So much of our communication with people is done
without words but I think this is especially so with the very
ill. The patient who says soon after her admission 'It is
marvellous to begin to feel safe again' has been met by the
atmosphere and by the things she lies and looks at just as
much as by the nursing and by the drugs and relief she is
given. In a whole climate of safety she finds her own key
and her own meeting. We will see patients able to listen,
perhaps for the first time, to something that has been said
to them all their lives but for which they have somehow
never had time for real attention.

I have been impressed again and again at St. Joseph's by
the way patients will lie and look at pictures or a crucifix
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and how much these can say to them. I believe that it is
very important that these should be works created now, by
artists who are interpreting these truths in the context of
the world today. I am especially glad that this growing
emphasis on art for St. Christopher's has given us connec
tions with Poland once again, a link that has been there
from the beginning and forged again and again.

'My bags are packed •••'
I think all of us remember the words of Pope John when

he said 'My bags are packed and I can leave with a tranquil
heart at any moment.' I think that this is how we pray
for all the patients who will come to us. We remember that
some of them are already ill, frail, lonely or despairing and
pray for them now. Others are busy and have no thought
of calamity. Perhaps only in calamity are they going to
find the meaning of the whole of the rest of their lives. I
think that we should pray that we will be able to make it
possible for them to pack their bags with the right things,
pack them with what matters , with what they need; that
while they are here they will find all that they should of
reconciliation, fulfilment and meaning as they go through
this last part of their lives.

• • . to be silent, to listen, to be there
I have tried to sum up the demands of this work we are

planning in the words 'Watch with me.' Our most important
foundation for St. Christopher's is the hope that in watching
we should learn not only how to free patients from pain
and distress , how to understand them and never let them
down, but also how to be silent, how to listen and how
just to be there . As we learn this we will also learn that the
real work is not ours at all. We' are building for so much
more than ourselves. I think if we try to remember this
we will see that the work is truly to the greater glory of God.
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Commentary

Visiting an ill patient at home constituted the standard
mode of practice from the earliest days of medical care.
The practitioner brought his skills in diagnosis, treatment ,
and compassion with him and whatever his portable "tool
kit" could contain. Even after the creation of inpatient
hospitals, transfer to these facilities was rare, and often
dreaded.

During the twentieth century, advanc es in diagnosis
and treatment escalat ed. Many of these advanc es were
linked to the use of new equipment, such as radiographs
and microscopes. Improvements in hygiene made con
gregate sett ings safer. Treatments involving anesthesia
became more commonplace. Pati ents began to come to
the office or hospital. Patient s could be seen more quickly,
diagnosis became more accurate, and treatments more
specific and effective. These advanc es in practice began
to outweigh the appreciation of the patient in his social
context that came from home visiting.

A small number of physicians maintained the tradition
of home-based care, incorporating whatever advanc es
were possible into that site of care . One of the leading
programs in academic-based home-care programs was
located at Montefiore Hospital in the Bronx, NY. In the
article reproduced here, Martin Cherk asky descr ibed the
goal of the home-care program: "to evaluate the patient
as 'a whole in society' where a patient's environment may
'be more provocative in the origin of his disease than the
germ isolated'." He described a program of integrated
medical , nursing , social work, housekeeping , transporta
tion , rehabilitation, and pharmacy services. Costs to
maintain a pati ent in this program at that time were
$3/day, which compared favorably with the $12 to
$15/day of inpatient hospital costs. The benefits of indi-

vidualized care at home contributed to high patient
satisfaction.

Isadore Rossman and the Montefiore group published
protocols of care for patients with cancer and cardiac
diseases. Rossman described treatment modalities, such
as transfusions, thoracent esis or paracentesis, oxygen, and
physical therapy, that could be provid ed at home. Physi
cians visited patients weekly, and worked closely with
visiting nurses , rehabilitation therapists, and pharmacists
(1). In 1975, Bricker and coworkers described a lower
Manhattan housecalls program targeted at older patients.
Medical staff was based at a local hospital , with close link
to social and community agencies. The authors estimated
that approximately 70% of pati ents followed in their
program would have required institutional care without
the medical and social services provided in the program
(2). An excellent review of modern housecalls programs
was published by Loengard and Boal in 2004 (3). Sullivan
et al. published home-based care curriculum guidelines
for medical resident training in 1998 (4).

The last decade of the twentieth century and the first
decade of the twenty-first have seen the resurgence of
home-based care for older patients. Miniaturization of
diagnostic technologies has allowed X-rays, ultrasounds,
and EKGs to be easily performed at home . Hom e infu
sion therapies can be offered in most areas of the country.
Community support services have become more avail
able. Medical school curricula are again including in
formation about home-based care. Improvements in
Medicare reimbursement for house calls have enabled
many primary care practitioners to return to visiting
older patients at home . A national organization to support
the practice needs of home-care practitioners is flourish
ing: the American Academy of House Call Practi
tioners. The Academy supports Web-based clinical and
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professional materials. For frail, older, housebound
patients and their caregivers, the medical support of a
house call can allow the older patient to remain in her
favorite site of care: her own home.
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ENUMERAT IN G services which the
Montefiore Hospital Home Care

Program provides for its patients, and
the gratify ing resul ts which we have
achieved, would be tclling only part of
the story . The basis of the program ,
which carries a step further the philos
ophy which Dr. Bluestone. our Dire ctor
at Montefiore Hospital , has been ex
pounding for some three decades , may
be of even greater significance. When
I was in medical school. not so Ion;
ago, we were taught that it was impor
tant to think of a patient as a whole,
and not just to examine a limb or an
eye. We have now come to a point in
the practice of medicine where we must
broaden that point of view. When we
think about a patient, we should think
about him not only as an organic and
spiritual whole, but also as a whole in
society. It is no more fair or useful to
separate a man from his environment
than it is to divide him into separate and
independent parts.

Our hospitals , despite their stress on
scientific medicine which includes diag
nostic machines, laboratory examina
tions, therapeutic proced ures, and all of
the other wonderful accomplishments
which have raised the level of medical
care, have held back from an under
standing of sick human beings as social
human beings. When a patient presents
himself to a hospital with certain symp-

4. Home-Based Care of the Older Patient
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The Montefiore Hospital Home Care
Program'

MARTIN CHERKASKY, M.D.

Home Care Executive, Montefiore Hospital, . ew York, N. Y.

toms these days, he comes in as a
stranger, his immediate illness is diag
nosed, and he is relieved of his condi
tion. Unfortunately, however , he too
often returns to the same situation which
may have givcn rise to his illness. To
understand what caused this pa tient to
become sick, it is necessa ry to know
what sort of family he has, where he
lives, what kind of clothes he wears,
what food he eats , what kind of employ
ment he has, and how he reacts to these
factors. These and similar facts of life
make up man as a social being, an d may
be more provocative in the origin of his
disease than the germ which has been
isolated from his sputum in the bac
teriology laboratory. The hospital must
seek a knowledge of these factors as
eagerly as it seeks knowledge in the field
of scientific medicine .

This introduction is, I believe, vital to
an understanding of " Home Care ." Our
hospital , in extending its services into
the home on an extramural basis , has
begun to learn many things about the
patient which can only be learned when
he is in the bosom of his family. To
the doctors on the program it has
brought a new realization of the impor
tance of social factors in disease. This
is tru e of any disease. It is particula rly
true of long-term disease where the
stress of illness brings about many
changes in the relationship of the pa
tient to his family, both emotionally
and economically. Montefiore Hos
pital in New York has not only made its
scientific machinery available to pa
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tients who live miles from its walls, it
has also begun to learn new reasons why
a patient becomes sick and why his ill
ness is prolonged. This may indeed
prove to be the most important contribu
tion of the Home Care Program.

For the years 1947-1948, our Home
Care Program has received $80,000
from the New York Cancer Committee,
and $14,000 from the Greater New
York Fund on an extra budgetary basis.

To illustrate the thinking which goes
into the selection of a home care pa
tient and what is done for him, it might
be well to have you follow a typical case.

John J. was admitted to the hospital
with some undetermined abdominal dis
ease, and after thorough investigation
by the clinicians and by the laboratories
of the hospital, it was found that he had
a cancer of the colon. He was subjected
to major surgery, at which time it was
found that the disease had progressed so
far that the entire cancer could not be
removed and he was left with a colos
tomy. Here is a patient who will ulti
mately die of his disease , but he may
have six months, a year, two years or
more to live. He requires nursing care ,
colostomy irrigations, watchful attention
for complications, medication, and some
one to help him with his food. He may
be semi-ambulatory or bedridden. In
any case, he is a sick man. But he may
no longer require the special facilities of
the hospital. Indeed, even if there were
plenty of room for him in the hospital,
he might do much better in some other
environment.

The Department of Home Care was
notified about this patient, and our doc
tor saw him for the purpose of deter
mining whether we could provide him
with a level of medical care at home
which would be in conformity with our
best hospital standards. In addition to
being medically eligible, the patient was
investigated and determined to be so
cially eligible. Every patient who is
admitted to Montefiore Hospital has a

social service " work up." When he is
evaluated for Home Care , the social
service worker reviews the patient's
record, interviews him, interviews mem
bers of his family, and investigates the
home. Since no patient is returned to his
home unless this is in his best interests,
it is obviously important that the family
situation, the physical facilities of the
home, and the patient's relationship
with other members of his family should
be such as to encourage the return to
his home.

Many of us think of families and
just naturally assume (at least when we
are younger) that all parents love their
children and that all children love their
parents. Most of us live long enough
to find out that this is not necessarily
so. When return of a patient to his
home is contemplated, it is important to
know what bonds exist between him and
his family-Are they still strong, after
the disrupting effects of a long illness?
These questions must be answered be
fore it can be decided that it is best for
a patient to return to his home. Some
families seem not to want the patient
back, but closer investigation reveals
that the reason is not lack of love, but
fear-fear of illness, fear of impending
disaster, fear of inability to do what is
required. If the fundamental attitudes
are sound, all of these fears can be over
come by careful handling and good serv
ice. Some of the families who were
doubtful proved to be among the best
in our experience.

When it has been decided that a pa
tient is medically and socially eligible,
the patient goes on Home Care and re
ceives the following services :

1. Medical service, around the clock,
seven days a week. Specialists are
available for the patient in his home,
such as orthopedists, ophthalmologists,
and surgeons. Many medical proce
dures such as abdominal taps and blood
transfusions can readily be done in the
home.
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2. Social Service-The social worker
who cared for the patient on the
ward follows him into the home to help
him and his family with any problems
that may arise, and interprets the pro
gram to the family.

3. Nursing-The Visiting Nurse Serv
ice of New York, by contracts with us,
visits each patient at least once, even
in those cases where we do not foresee
any need for Visiting Nurse Service,
since their experience in the home will
give us a good evaluation of the patient
and of the patient's need for nursing. In
addition, the nurses have two other im
portant functions. They provide nurs
ing and they teach. The teaching is, in
some respects, the most important part
of their job. They often teach a mem
ber of the family to become an expert
nurse in the care of a particular patient.

4. Housekeeping service-We provide
housekeeping service 5 to 10 hours per
week. We find that this is very helpful
since many of the patients who would
otherwise have to remain in the hospital
can well be taken care of at home if
there is someone to help with the heavy
housework. We have discovered that a
woman is more than just a housekeeper
in the home-that the mother, when she
returns to the home, even though she no
longer is able to do the dishes and wash
the floors, can still be the rallying point
for the entire family.

5. Transportation-Transportation to
and from the hospital is provided, and
there is a free interchange of patients
between the hospital and the home. Dr.
~lu.estone pointed out 1 that Home Care
IS, In essence, an extension of the hos
pital into the home. There are none of
the facilities of the hospital to which
we Cannot bring our patients by ambu
~ce. The inconvenience to the pa
tient is little greater than moving him
fro~ the 4th floor of the hospital to one
of Its laboratories.
. 6. Medication-We supply the pa

tIent with all medications, with hospital

beds, wheelchairs, special mattresses,
braces-anything that contributes to the
welfare of the patient and which can be
transported.

7. Occupational Therapy-We have
a full-time occupational therapist who
visits the patient in his home. This
serves several purposes. First, it is a
morale builder and certain corrective
procedures can be taught to the patient.
Second, for some patients it may in a
small way alleviate the ever present
financial difficulties.

8. Physical therapy - Our physical
therapist also enters the home to treat
the patient.

What are the results of our program?
Let us consider the financial benefits
first even though they may not be the
most important. In the first twenty
months of our program, we have pro
vided something over 23,000 days of
patient care. The average cost per pa
tient day was less than $3 per day which
compares quite favorably with the pres
ent cost of hospital care of $12 to $15
per day. It is, however, not of im
portance to have a product which is only
cheaper. It must be as good or better.
Home Care for patients who are suit
able is not only "as good as" hospital
care-it is infinitely better. If there
were many empty hospital beds, a pa
tient who is suitable for Home Care
would still do much better in his
home than he could possibly do in a
hospital. In a hospital , a patient is one
of many. He has to give up many of
his own little private privileges and de
sires for the benefit of the group as a
whole. In Home Care, we have pro
vided the best of scientific medicine and
the best in environment. He is an in
dividual in his own bed with his own
type of bedclothes, and he can have
the window up or down as he sees fit.
He can have his breakfast when he
wants it and not when the dictates of
hospital discipline compel. A patient on
the ward in a hospital may be looked

(Continued)
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at every day by a doctor, but he is not
always " seen." When a doctor visits a
patient in his home two, three, or four
times a week, he is the sale recipient of
the doctor's attention and care. A doc
tor on the ward may find greater interest
in some patient three beds down the
ward who is clinically more exciting or
more interesting. Where the special
facilities of the hospital are no longer
needed , the rigidity and chilliness of a
hospital can be profitably exchanged for
the flexibility and warmth of the home.

Let me cite a case which illustrates
the individualization of medical care
and the well organized team which can
be brought to bear on the patient in the
home:

Jean J. had a growth involving her
spine. An operation was performed
and a large bony segment was removed.
This happened about six years ago.
During the intervening time Jean spent
more than one year in a body cast and,
because of the defect in her spine, was
told she could never walk. She was seen
in some of the best hospitals, but here
was a patient permanently consigned to
bed, a hard fate for a 29 year old girl
to endure.

Eight months ago Jean came on the
Home Care Program. She lived in a
third story apartment with her widowed
mother. The doctor seeing this young
woman in her home, developed a much
dearer insight into her hopes and de-

sires than could a doctor on the ward
where she was just one of a dozen
patients bedridden for life. An ortho
pedist was called in, and after reviewing
all the ~-ray films, a special back brace
was made for the patient. One day the
visiting nurse met the doctor at Jean's
home and helped her out of bed with
under-the-arm crutches, and so began
a long period with the doctor visiting
three times a week, the visiting nurse
three or four times a week, the physical
therapist four times a week, massage,
encouragement, new Swiss crutches, leg
brace, and one day Jean got out of bed
and walked to the bathroom for the first
time in over five years . By using tele
phone books as an improvised stair, she
was taught to walk up and down stairs.
More than six months after coming
on Home Care, Jean walked down
two flights of stairs, got into a cab,
came to our hospital and was pre
sented to our clinical conference. Many
of the doctors were surprised to see this
"bedridden" patient come in under her
own steam. Jean now is progressing
toward walking without any supports.

We have salvaged a human being, and
this by individualizing her care and by
coordinating all the facilities of the hos
pital and community in their joint fight
for health and against disease.
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Commentary

Interest in aging is probably as old as human self-reflec
tion, but the body of published work on geriatrics educa
tion for physicians and other health care professionals in
training is quite young. When geriatric medicine emerged
as a distinct focus of medical study and practice in the
twentieth century, it became necessary to define the body
of knowledge and the education needed to prepare both
clinicians and faculty for practice and research. In the
mid-1970s, the American Geriatrics Society (AGS) led
this effort through two national conferences that repre
sented "the first major attempt at clarifying alternative
models and strategies in relation to geriatric education"
(1). The conference chose "not to recommend a new
Board-certified specialty" but to suggest fellowship-level
geriatrics-specific training in appropriate specialties,
along with the infusion of geriatrics into undergraduate
medical education, faculty development, and continuing
medical education. These recommendations were sup
ported by the Institute on Medicine and multiple
specialty societies (2) and continue to shape geriatrics
education.

The 1970s was thus a period of considerable develop
ment in geriatrics education. In 1972, Leslie Libow
described the first full-time fellowship program in geriat
ric medicine in the United States (reproduced here). In
1977, Erdman Palmore's Facts on Aging Quiz (FAQ) gave
educators in gerontology and geriatrics a much-needed
tool for measuring and describing "the most common
misconceptions about aging" among students (also repro
duced here).

The fellowship in geriatric medicine that is the subject
of Libow's 1972 report was developed at the Mount Sinai
School of Medicine after some years of experience with
medical student and resident education in geriatrics at

that institution. Libow reported on a national AGS survey
on training programs, which indicated that Mount Sinai
had the first such formal program within an internal med
icine department and residency . The curriculum set what
would remain a high standard even today, including nine
separate educational activities that spanned the inpatient,
home, and community health program settings. The cur
riculum also involved interdisciplinary conferences and
collaboration with geriatric physiatry and psychiatry .
Fellows were also integrated into the daily conferences
of the department of medicine. The inpatient setting for
clinical training was an 80-bed "Geriatric Unit" that
admitted patients from the other inpatient services or
home care who were otherwise thought to be at risk for
long-term care placement. The fellows were expected to
follow patients through home visits, collaboration with
visiting nurses, and office visits. Although the range of
care settings seems familiar today , the average eight-week
length of stay for the majority of patients on that unit
would not. Libow's question about the financial support
of fellowships is likely to resonate with today's readers:
"How can the government put so much money into geri
atric care , via Medicare and Medicaid programs and not
put appropriate money into the development of specially
trained physicians who could develop and lead the care
and research programs in geriatrics?"

Although people have always desired to live long lives,
few of us have been eager to care for those who have
achieved length of years. In an 1848 book on aging,
George Edward Day complained that "other physicians
had little interest in caring for the ills of the aged" (3).
Geriatrics education has struggled from the outset with
the issues of negative attitudes and stereotypes related to
aging and the elderly. How could geriatrics education
overcome these subjective issues to attract learners to the
field? How would educators know if they were being
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successful in this endeavor? In 1977, Erdman Palmore
provided a tool, called the "Facts on Aging, A Short
Quiz." The Palmore instrument aimed to overcome the
limitations of previous tests on aging by making the FAQ
short (25 true-false items), by documenting the facts thor
oughly, and by using only factual statements, some of
which could serve as indirect indicators of bias. In his own
presentation of the FAQ, however, Palmore seems to
emphasize its utility in the classroom to stimulate discus
sion of misconceptions about aging and explore the
various facts and their implications. The most frequent
misconceptions among the undergraduates Palmore
sampled in an early iteration would not be unusual today:
that a large proportion of the aged are living in institu
tions, that a majority of the aged are frequently bored,
and that more than 15% of the population are age 65 or
over, though this last item will be true in the foreseeable
future . The Facts on Aging Quiz proved so useful that
by 1981 it spawned more than 40 studies across many
disciplines. Palmore published a supplementary second
version a few years later (4). It is particularly impressive
that the FAQ has been and is still being used widely and
researched as reported, for example in a paper as recently
as 2002 on its application among nurses (5).

In the 1970s, the Veterans Administration established
Geriatric Research Education and Clinical Centers for
the "advancement and integration of research, education,
and clinical achievements in geriatrics and gerontology
into the total VA healthcare system (http://www1.va.
gov/grecc/). In the 1980s, the federal government began
funding of Geriatric Education Centers (GECs) to
provide education in geriatrics to clinicians, students, and
faculty across the healthcare professions. The national
network of GECs grew to almost 50 by 2006 when funding
was abruptly cut off and restored a year later. Despite
periodic threats to funding , the 1990s and early years of
the twenty-first century have seen substantial support for
innovative geriatrics education programs and educational
measurement from private foundations, such as the John
A. Hartford Foundation, Inc., and the D.W. Reynolds
Foundation. The Hartford Foundation has been notable
for its support of interdisciplinary education. Fulmer and
coworkers (6) reported on a comprehensive evaluation
of a Hartford-funded, large-scale, interdisciplinary team
training program at eight sites nationally. This study
showed that team training was successful in achieving
desired attitudinal changes toward team care among

KL. Egan

medicine, nursing, and social work trainees, although the
attitudes of medical trainees toward team care remained
the least favorable throughout. The Hartford Foundation
has also joined with the American Geriatrics Society to
develop education programs across the medical and sur
gical specialties as reported by Potter and coworkers (7).
Between 2001 and 2006, the D.W. Reynolds Foundation
funded grants to 30 medical schools with a primary
purpose of infusing geriatrics into the curriculum and a
mandate to disseminate innovative curriculum models
and educational materials (http://www.dwreynolds.orgl
Programs/National/Aging?AboutAging.htm). Perhaps
the papers being written on those programs will be as
significant as those by Libow and Palmore and find their
ways into future collections of classic papers.

Thirty years later, the papers by Libow and Palmore
anticipate current concerns in geriatrics education, such
as the continued need to struggle for public support of
health professions education, challenges in developing
curricula that incorporate the full range of geriatric
specific clinical settings, such as nursing homes and home
care, and the need for user-friendly but reliable and valid
educational measures.
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A Fellowship •
1n Geriatric Medicine*

LESLIE S. LlBOW, M.D. ··

Elmhurst. New York

ABSTRACf : Afte r several years of experience in training interns and residents in
Geriatrics during their two- or three-month rotational period on this service, a
full-time Fellowship program has now been established in Geriatric Medicine, with
the cooperation of the Department of Medicine. It is expected that the Fellows will
achieve : 1) a special knowledge of and adeptness with the illnesses and health needs
of the elderly , and 2 ) special ab ilities to plan for community needs regarding its
elderly. The base for the program is the 8O-bed medical and 5Ul"gical convalescent
unit of this lOOO·bed general teaching hospital. Tw o-thirds ot the pa tients admitted
return to the community within ten weeks, The Fellowship program includes
participation in : 1) daily bedside rounds, 2) weekly staff conferences emphasizing an
inte rd isciplina.ry approach to patients' problems. 3) weekly journal-club sessions on
"current co ncepts" in geriatrics, 4 ) community-based health programs, 5) daily
teaching conferences of the Department of Medicine, and 6) a research project
related to the medication problems of the 'elderly, The fIrst Fellow has been
accepted and a two-year to three-year program is planned which will be divided
between Internal Medicine and Geriatric Medicine.

Where in th e United States can a physician
obtain special grad ua te training in Ge riatric
Medic ine ? How man y programs exist and to
what extent d oes the federal government
suppo rt such training? Before answ ering th ese
questions. perhaps a clearer de finit ion of
Geriatric Medicine is required . Geria tri c Medi
cin e. is a specialized field encom passing
gerontology (th e normal processes of aging )
and gero-med icine (th e pathology o f the
elderly in a social, psychiatri c and med ical
sense ). Perhaps th e·term Gerontologic Medicine
ma kes th e definition clearer . To obtain a solid
base of such spec ial kn owled ge. as well as a
" gestal t " of th e field , should take one to two
years of fellowsh ip training. This definit ion will
be explored in th e description of our Fellow.
ship program.

In referring to the matter o f graduate
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training, Dr . Irving Wright, in his Presidential
address at the annual meeting o f the American
Geriatrics Society in April 19i1 . sta ted, "The
experience of a senior med ical student is
pertinent; this year he has been seekin g an
inte rnship and residency program which would
pro vide him with some spe cial training in the
field of geriatrics but. so far . has been deeply
fru strated by the lack of inte rest manifested III

a nu mber of major medical centers" {I I.
Our geria tric unit communicated W Ith this

yo ung physician, and after appr opriate evalua
tio ns, he and another equally well·motivated
and high ly recommended inte rn were selected
as ou r firs t two " trainee-fell ows" in Geriatnc
Medicine. These two physicians. as well as most
of the oth er men and w om en wh o have app lied
to our program . ap pear to see their gen atric
training as coupled to. and part of the
traditional training in in ternal medi cine .

Subsequent to these events . the Research and
Education Committee of the American Geri·
atri cs Society conducted a su rvey i n voll~;l g 27
well known geriatricians at 24 established
medical cente rs in the United Sta tes and
Cl\."\.8da. to obtain more information about the
availabili t y of fellowship·resid ency programs in
Geriatric Med icine (2) .

(Continued)
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'fwent)~:-cr · G.f the 27 geriatricians replied,
and 16 of these 24 reported that no clinical
training program was available. Eight programs
do exist. Some of these programs are located in
voluntary, long-term facilities, with well or
ganized teaching programs; however, the medi
cal residency training programs in these facili
ties are not " approved ." One highly organized
program in Baltimore utilizes a system of
rotat.ions through various levels of convalescent
and long-term care, and appears to emphasize
chronic disease as much or more than geri
atrics . Another program in Baltimore, centered
within a department of Family Practice rather
than Internal Medicine. provides twelve to
eighteen months of geriatric training as part of
a four-year total program in Family Practice.
Two Canadian programs are centered in geri
atric units in general hospitals and offer
approved training in Geriatric Medicine. Many
of the 16 cen ters without any programs appear
to have the interest and potential to develop
them . It is probable that there are other
programs in the United States which this
survey did not uncover .

THE HISTORY OF FEDERAL FUNDING

Before describing our program, it is pertinent
to review the history of federal funding for
training in Geriatric Medicine within the
United States. This is not a difficult task, since
there is no funding, to the best of my
knowledge.

The history of this lack of support appears
fairly clear . The Administration on Aging
(AoA) was created by the Older Americans Act
of 1965 to focus on the "total needs of older
people." One of their earliest efforts was to
coordinate the training needs of the entire
field . Assuming that medical training would be
supported from other agencies . AoA has not
supported training for the health and re
habilitation professions. except under unusual
circumstances (3 J. AoA does support the
training of administrators of long-term health
facilities . planners, non-medical specialists in
aging and teachers of gerontology at uni
versities . Since funds for training social workers
and psychiatrists do not come from AoA, they
have come from the National Institute of
Mental Health (4) . Similarly, since funds for
basic research do not come from AoA, they
have come from the National Institute of Child
Health and Human Development (5\.

But where do the funds c1:'...me from to
support the training of physicians in Geriatric
Medicine? To my knowledge. no federal agency
supports such training at this point. In part, it
was probably assumed, erroneously, that
money would be made available from hospital
generated funds . Another probable assumption
was that there would be neither a need nor a
demand from young physicians or from society
for such training. Such a view is now an
anachronism. There is an obvious need, as well
as a demand.

Other important but non-traditional areas of
medicine have also struggled for federal "start
up" support. The field of rehabilitation medi
cine was fortunate in getting most of its
fellowship money, not from classical govern
ment medical sources but from the federal
Division of Vocational Rehabilitation. More
recently, departments of community medicine
are developing. American medicine is changing
in structure, and many fellowsh ips are being
supported federally from varied directions
within the Department of Health , Education.
and Welfare.

How can the government put so much
money into geriatric care, via Medicare and
Medicaid programs and not put appropriate
money into the development of specially
trained physicians who could develop and lead
the care and research programs in geriatrics? A
lesson might be taken from private industry.
where a good percentage of funds is invested in
what is termed "development," based on the
belief and the evidence that such investment
leads to profitable advances.

FELLOWSHIP PROGRAM IN GERIATRIC
MEDICINE

Our Fellowship program. in many respects. IS

an innovation in med ical training.
For several yean we have gamed experience

in geriatric training with our medical interns
and residents during their two-month to three
month rotation on our geriatric umt. Recently.
we have discerned a need I and possibly a
demand) for a full-time trainee-Fellowship
program In Geriatric Medicine within the
department of Internal Medicine. With the
cooperation of the chairman of the Depart
ment of Medicine, we have established a
program which extends over one to three years.
To start this program , faculty funds were
redirected to Fellowship funds .
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The goals are for the trainees to achieve: 1) a
clinical competence in general internal medi
cine, with a special knowledge.of the illnesses
and health needs. of the elderly; and 2) a
community-health planning competence as ap
plied to the needs of its elderly citizens. The
clinical goal aims at developing classical diag
nostic and therapeutic abilities in internal
medicine, combined with a special skill in
handling the key medical and social-psychiatric
problems of the elderly. This includes emphasis
on geriatric physiatry and geriatric psychiatry.
The community-health goal includes familiarity
"vith the health situations in the patient's
home, the general hospital, the true extended
care facility, the nursing home, the chronic
disease hospital, and the state psychiatric
hospital. In particular, our major effort is to
emphasize the means whereby the individual
may be maintained in the community. This
necessitates the Fellow-trainee working closely
with community resources such as the home
care service, the visiting nurse service, nursing
homes, administrative and health personnel of
housing developments and local government
and voluntary agencies.

The Fellows will participate in all of the
following activities:

1. Regular bedside rounds on our Geriatric
Unit, with the geriatricians-ill-charge, interns,
nurses, and the geriatrics coordinator. When
necessary, the various specialty consultants
participate in the clinical discussions.

2. A weekly meeting of the geriatricians and
the social workers.

3. A weekly staff conference of 20 to 30
personnel from the following disciplines, in
addition to Geriatric Medicine: nursing, physi
cal medicine, social service, recreational ther
apy, visiting nurse service , administration, unit
coordinator, house physicians, nurse super
visors from other parts of the hospital, and
home care physicians. Five to 10 patients are
discussed at these meetings, with new patients
and family or friends participating. The meet
ing has varying goals. For the patients, it is a
message of broad professional concern for their
situation. It provides the patients with an
unusual forum to express their feelings. For the
staff, it is the occasion to develop a multidis
ciplinary therapeutic plan. It is also an ex
cellent opportunity for the geriatricians to
teach geriatrics from the real case situation,
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writh all of its medical and psycho-social
challenges.

4. Evaluation of patients on the acute
disease services of this hospital and the home
care service, as well as other community_
residing persons, for their possible admission to
the geriatric unit.

5. Planning and participating in community
health programs for the elderly .

6. Seeing and Iollowing patients after their
discharge from our unit. We use three methods
for community support. and health care of
these patients: a) the Fellow will be making
home visits to many of our discharged patients
who cannot come in for follow-up care ; other
discharged patients will be followed by physi
clans of the home-care division of this hospital;
b) the Fellow will also work closely with the
visiting-nurse services, an integral part of
geriatric care; it is.th e visiting nurse who makes
it possible for most of the marginally corn

pensated elderly to remain at home; and c)
those of our discharged patients who are
ambulatory will be seen in our geriatric
follow-up clinic, located on our unit.

7. Special programs to emphasize training in
geriatric physiatry and geriatric psychiatry.

8. A "current concepts" journal club, em
phasizing both gerontology andgeriatrics,

9. Daily conferences of the department of
medicine, i.e., grand rounds, medical x-ray
evaluations, electrocardiography, and sub
specialties.

Depending upon the Fellow's prior training
and goals, there will also be available one to
two years of residency training in internal
medicine on the general wards and subspecialty
services of this hospital.

THE GERL-\TRIC UNIT

Our 3D-bed "Geriatric Unit" is part of our
lOOO-bed municipal, general teaching hosp ital,
The Mount Sinai City Hospital Center at
Elmhurst, New York, a major teaching division
of The Mount Sinai School of Medicine of the
City University of New York. The earlier
experience at this unit has been described
previously (6). Most of our admlssions are
selected fr-om the genera) services of the
hosnital and the home-care service, They are
elderly patients whom we feel might ne':er
return home, or if at home, ~..ight not De
capable of remaining at home unless ' ginm an

(Continued)
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exposure to the treatment and support system
of the Geriatric Unit. Two-thirds of all patients
admitted are discharged to the community in
an average of eight weeks. In areeent
eight-week period in January and February of
1972, .we admitted 66 patients; and simulta
neously.sent 40 home with support systems to
be described. Eight additional patients went to
long-term facilities.

An exception to these criteria is the admis
sion of a limited number of alert and well
oriented patients with advanced malignant
diseise, not necessarily terminal. Five to 8 beds
are used for this purpose . The unit has
developed some special abilities and the cour
age to deal directly with the needs of such
patients and families. Our involvement has
stemmed directly from the work of Dr.
Elizabeth Kubler-Ross (7).

A Geriatric Unit is a concept that is
somewhat new, though not unique, to United
States hospitals. It is not a long-term facility,
such as a nursing home or a chronic disease
hospital, nor is it an infirmary or residence. It
is an active therapeutic environment comprised
of an interdisciplinary team, serving an entire
hospital and a community by focusing on the
marginally compensated elderly. The aim is to
produce a coordination of the multiple ser
vices, in-hospital and community, needed by
and available to the elderly .

Most older people admitted to the general
medical wards of this hospital ~ evaluated by
us for possible admission to our unit. Many of
the older people admitted to our surgical
services are also evaluated. Those. who seem
particularly marginal in their chances of getting
home, because of physical, mental and/or
social frailty, are given first choice for admis
sion to our unit. Those not found suitable for,
or not in need of, our unit are recommended
for: 1) direct return home; 2) permanent care
in a community nursing home; 3) care in a
chronic disease hospital; or 4) care in a
psychiatric hospital . Less marginal patients,
e.g., those recovering from myocardial infarc
tion, who are in need of one to two more
weeks of convalescent care and not necessarily
frail, are also admitted. Our unit also has 4
long-term beds.

ILLUSTRATIVE CASES

To make clearer what is done, 3 case reports
are presented.

Case 1

R. P., is a 79-year-old widow, living alone in
a low-income housing development . The hun
dreds of older people in this development have
direct access to our unit, at the request of the
health clinic located in the development. She
was admitted to the general medical service
because of shortness of breath due to conges
tive heart failure and possible pulmonary
emboli. She also had arteriosclerotic heart
disease and diabetes mellitus. She was selected
for transfer to the Geriatric Unit, where
anticoagulation therapy wis~ontinued. Em
phasis was placed on re-ambulation and self
administration of medications, since a contrib
uting factor in her beart failure seemed to be
medication errors with digoxin and warfarin
sodium (Coumadin). Each night she was mildly
dyspneic, and anxiety seemed to be a factor .
However. a diagnostic thoracentesis revealed a
small hemorrhagic effusion; thus the presence
of pulmonary emboli was more clearly estab
lished. She was very inaccurate with medica
tions, and the nurses had to take over their
administration. However, because she was not a
candidate for vena cava ligation, and because
she wanted to return home rather than go to a
nursing home, we again tried to teach her to
self-administer her medications accurately. She
final,ly learned the system and has returned
home under the supervision of the same visiting
nurse, who is an active participant in our unit
and who participated in the unit's decision
about once again returning this patient to the
community . She is doing well, with much
support, t.e., frequent visits ftom the visiting
nurse and the home-care physician. As changes
in her health status occur, her case is discussed
at our weekly staff conference.

Case 2

M. C., a 66-year-old married woman,
attempted suicide by jumping from the third
floor roof of her building. She fractured her
left humerus, and a bloody pleural effusion
with pulmonary contusion also developed.
After nineteen days on the orthopedic service,
where psychiatric care was simultaneously
given, we selected her for transfer to our unit.
She was ' encouraged to walk" again and to
self-administer medications (the suicide effort
notwithstanding). She and. her husband were
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dealt with in a open and direct way as regards
her desperate effort, in the face of her son's
alcoholism and dissolving marriage. She im
proved considerably and has returned to the
community, being supported by our geriatric
follow-up clinic and hospital psychiatric clinic.

Case 3

O. P.• a 52-year-old mother of two teen-aged
daughters, has had multiple sclerosis for nine
teen years, and carcinoma of the breast with
metastases for two years. Following admission
to the general medical ward for the treatment
of bone pain, she was evaluated by our unit for
admission to one of the special beds mentioned
previously. Her pain necessitated hormonal
therapy and occasionally narcotics. She insisted
upon returning home, though her family was
only minimally ab le to render care . Inter
estingly, the social service department of this
hospital and the visiting-nurse service of our
community were in sharp conflict over the
patient's ability to be maintained at home. At
our staff meeting, the husband and two
daughters openly talked of their ambivalent
feelings about having the patient home again .
The visiting nurse agreed to further care, after
the family promised to participate to a greater
extent. The patient returned home, aided by
the presence of a homemaker from the
visiting-nurse service . The pain increased, and
this was reported at our staff meeting by the
visiting nurse . Her private physician was told
about the situation and was advised by the
hospital chemotherapy specialist as to the
proper manipulation of hormones. Fortu
nately, the pain dim inished and the patient
remained at home for two months. She has
now been re-admitted and is receiving radio
therapy to the involved bony areas. Her

. condition is becoming worse. However, she is
as alert as ever, still has the entire team of the
geriatric unit involved in her care, and may
soon return home again, with the multiple
support system.J

Many of our patients remain at home
permanently, but some are re-admitted fre
quently . Nevertheless, these patients are living
in the community most of the time.

I During this hospitalization, diffuse bone metastases
developed rapidly, and the patient died on April 23,
11172.
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CANDIDATES AND FINANCES

As regards the interest in and "demand for"
such Fellowship training, it is noteworthy that
within three weeks of our advertisement of this
position in the standard medical journals; we
heard from 13 interested young physicians at
different levels of training. Clearly I there are
many candidates for such positions. The
interest of young physicians in working with
the elderly is certainly changing for the better.

A final note of eptimisim may suggest
something of the future of this field. After we
had selected our first Fellowship candidate. the
City of New York informed the hospital that
there was a financial ·crisis in the hospital
system. Ordinarily, we do not worry about
such events, since this is normal for New York
(perhaps for most big cities). However, as funds
were cut back, our Fellowship funds suddenly
disappeared for next year. In the midst of this
potential disaster, a business executive and the
son of a patient on our unit, hearing about the
problem, generously donated the funds neces
sary to launch this program. Our hosp ital will
support the program in the following year. I do
not think that Fellowship training in Geriatric
Medicine should depend upon individual phi
lanthropy. Rather, such support should be
federal or at least, hospital-generated . Never
theless, private funds could be another source
to nurture the growth of the embryonic field
of Geriatric Medicine.
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Facts on Aging
A Short Quiz.'

Erdman Palmore, PhD~

K.L. Egan

Several tests or scales on aging have been
developed and a few have been published
(Go ld e & Kogan , 1959; Kogan , 1%1; Tuck
man & Lorge, 1952) . However , these tests all
share one or more of the follow ing d isad
vantages :

(1) They tend to have 40 or 50 items and
req u ire several pages of print.

(2) They confuse fa ct ual statements
(whic h mayor may not be true ) wi th at
t itud ina l statements which are arb itrar ily
scored as be ing " f a vo ra b le " or " u n
favorable ." For example , Kogan's statement
"Most o ld people would prefer to continue
working just as long as they can, rather than
be dependent on anybody" is probably false ,
depend ing on what is meant by " m ost ,"
" wo rk ing," and " d e p e nd e nt." Yet , a
"d isagre e" re spo nse is scored as showing an
unfavorable attitude toward the aged. Un
fortunately , some " ne ga t ive s tereotypes"
about the aged are generally true and some of
the " positive" statements a re generally false .

(3) The factual statements a re un
documented and we have noth ing but the
author's assert-Ion that they are true or false .

The follow ing qu iz is designed to avoid
th ese d isadvantages . It is short (25 ite ms
req ui r ing only one page and less than 5
minutes to comp lete ) and confined to factual
statements whic h c a n be documented by em
pirical research . It is des igned to cover the
bas ic ph ys ica l, menta l, and social facts and
t he most common m isconcept ions about

' lh ,..,c1l 101 itl'1S al'tt(''' wu I\IDDOrnd III'l DoUt br Cra'" AC.co~. HIA,
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~'uOy " I " _ to...... 0-_.... 80a J001. Du" lin,. Medtcal
c. IN...... m lO.

aging . Before proceeding further , you are en
cou raged to t ryout the qu iz to fi nd out which
facts you may be unaware of . Circle "T" for
True , or " F" for Fa lse .

T F 1. The ma jority of old people (past aee GS)
are sen ile (i.e . defect ive memory ,
disoriented , or demented ).

T F 2. All five senses tend to decline in old aile.
T F 3. Most o ld people have no interest in, or

capacity for. sexual relations .
T F 4. Lung capacity tends to decl ine in old ale .
T F 5. The majority of old people feel miserable

most of the time .
T F 6. Physica l strength tends to decline in old

aee .
T F 7 At least one-tenth of the ailed are Ilvini in

lena-suy institutio ns (i.e. nursini homes,
mental hospita ls, homes for the aged ,
etc.).

T F 8. Ailed d rivers have fewer accidents pe r
person than dr ivers under aile 65.

T F 9. Most older workers cannot work as ef
fe ct ive ly as yo unger workers.

T F la.About 80% of the /lIed are healthy
enough to carry out their normal ac
tiviti es.

T F '1.Most old people are set in their ways and
unable to change .

T F l2.01d people usually take loneer to learn
someth ing new .

T F 13.1t is almost impossible for most old
people to lea rn new th ings.

T F 14.The reaction ti me of most old people
tends to be slower than rea ct ion time of
vounger people .

T F '5 .ln lleneral, most old people are pretty
much al ike.

T F l6.The ma jority of old people are seldom
bored.

T F l7 .The ma jority of old people Ire socially
isola ted and lonel y.,

T F l8.0lder workers have fewer accidents than
younller workers .
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T F 19.0ver 15% of the U.S. population are now
age65 or over.

T F 2O.Most medical practioners tend to live low
priority to the aged.

T F 21.The majority of older people have in
comes below the poverty level (as defined
bythe Federal Government).

T F n.The majority of old people areworking or
would like to have some kind of work to
do (including housework and volunteer
worle).

T F 23.01der people tend to become more
reliaious as theyaee.

T F 24.The majority of old people are seldom
irritated or angry .

T F 2S .The health and socioeconomic status of
older people (compared to younKer
"people) in the year 2000 will probably be
about the same as now.

The key to the correct answer is simple: all
the odd numbered items are false and all the
even numbered are true . So far, no one taking
the quiz has guessed this pattern of correct
answers.

Documentation
(1) The majority of old people are not

senile (i.e., defective memory, disoriented, or
demented). Only about 2 or 3% of persons
age 65 or over are institutionalized as a result .
of psychiatric illness (Busse & Pfeiffer, ·1977).
A series ' of eight community surveys found
the prevalence of psychosis (of all types) to
range from 4 to 8% (Riley & Foner, 1968) .
Thus, all the evidence indicates that there are
less than 10% of the aged who are disoriented
or demented . It is more difficult to get ac
curate estimates of the proportion with defec
tive memories , partly because of the different
types of memory defects and different
methods of measuring it. However, most
studies agree that there is little or no decline
with age in short-term memory storage capa
city (using the digit span test) . Four studies
did find large age differences in free recall of
words, but two of them found no age differ
ences in recognition of words in a list
(Woodruff & Birren, 1975). As for long-term
memory, various community surveys have
found less than 20% of the aged who cannot
remember such things as the past President of
the United States, their correct age, birth
date, telephone number, mother's maiden
name, address, or the alphabet (Botwinick,
1976; Pfeiffer, 1975). Thus, it is clear that the
majority of ageddu not have such serious
memory defects .

(2) All five senses do tend to decline in old
age. Most studies agree that various aspects
of vision, hearing, and touch tend to decline
in old age. Some studies of taste and smell
have not found a significant decline, but the
best evidence indicates increases in taste and
smell threshholds with age (Riley & Foner,
1968). Studies of structural at.rophy in the
tongue and nose with old age support the ex
perimental evidence of decline in taste and
smell (Birren, 1959).

(3) The majority of persons past age 65
continue to have both interest in, and capa
city for, sexual relations. Masters and John
son (19&6) found that the capacity for satisfy
ing sexual relations continues into the
decades of the 70s and 80s for healthy
couples . The Duke Longitudinal Studies
found that sex continues to play an important
role in the lives of most men and the majority
of women through the seventh decade of life
(Palmore , 1974).

(4) Lung capacity does tend to decline in
old age. Both vital lung capacity (the volume
of air that can be forcibly expelled in one
breath) and maximum breathing capacity (the
volume of air that can be moved in and out of
the lungs in 15 seconds) declines on the
average from age 30 onward (Shock, 1962).

(5) The majority of old people do not f~1
miserable most of the time. Studies of happi
ness, morale, and life satisfaction either find
no significant difference by age groups or find
about one-fifth to one-third of the aged score
"low" on various happiness or morale scales
(Riley & Foner, 1968). A recent national sur
vey found that less than a fourth of persons 65
or over reported that "This is the dreariest
time of my life"; while a majority said " I am
just as happy as when I was younger" (Harris,
1975) .

(6) Physical strength does tend to decline
in old age. Studies of various kinds of muscu
lar strength show declines in old age com
pared to young adulthood of 15 to 46% (Bir·
ren, 1959) .

(7) Only 4.8% of persons 65 or over were
residents of any long-stay institutions in 1970
(U.S. Census, 1970). Even among those age 75
or over only 9.2% were residents in insti
tutions .

(8) Drivers over age 65 do have fewer acci
dents per person than drivers under age 65.
Older drivers have about the same accident
rate per person as middle-aged drivers, but a
much lower rate than drivers under age 30
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(National Safety Council, 1976). Older drivers
tend to drive less miles per year and apparent
ly tend to compensate.for any declines in per
ception and reaction speed by driving more
carefully.

(9) The majority of older workers can work
as effectively as younger workers. Despitede
clines in perception and reaction speed under
laboratory conditions among the general
aged population, studies of older workers (the
12% who are able to continue employment)
under actual working conditions generally
show that they perform as well as young
workers, if not better than younger workers,
on most measures , When speed of reaction is
important, older workers sometimes produce
at lower rates, but they are at least as ac
curate and steady in their work as younger
workers . Consistency of output tends to in
crease by age, as older workers perform at
steadier rates from week to week than
younger workers do. In addition, older
workers have less job turnover,less acci
dents, and less absenteeism than younger
workers (Riley & Foner, 1968).

(10) About 80% of the aged are healthy
enough to engage in their normal activities.
About 5% of those over age 65 are institution
alized and another 15% among the noninsti
tutionalized say they are unable to engage in
-their major activity (such as work or ' house
work) because of chronic conditions. This
leaves 80% who are able to engage in their
major activity (National Center for Health
Statistics, 1974).

. (11) The majorfty· of old people are not
"set in their ways and unable to change."
There is some evidence that older people tend
to become more stable in their attitudes, but
it is clear that most older people do change
and adapt to the many major events that oc
cur in old age such as retirement, children
leaving home, widowhood, moving to new
homes, and serious illness. Their political and
social attitudes also tend to shift with those of
the rest of society, although at a somewhat
slower rate than for younger people (Cutler &
Kaufman, 1975; Glenn & Hefner, 1972).

(12) Old people usually take longer to
learn something new . Experiments have con
sistently shown that older people take longer
than younger people to learn new material
(Botwinick, 1967). Studies of on-the-job 'train
ees also show that older workers tend to take
somewhat longer to learn new jobs (Riley &
roner,1968).

(13) But, it is not impossible for most old
people to learn new things. The same studies
(cited in 112) also show that most older per
sons can eventually learn new things about as
well as younger persons, if given enough time
and repetitions of the material to be learned.

(14) The reaction time of most old people
tends to be slower than that of younger peo
ple . This is one of the best documented facts
about the aged on record. It appears to be
true regardless of the kind of reaction that is
measured (Botwinick, 1967).

(15) Most old people are not pretty much
alike. There appears to be at least as much
difference between older people as there is at
any age level; there are the rich and poor,
happy and sad, healthy and sick, high and low
intelligence, etc. In fact, some evidence indi
cates that as people age they tend to .become
less alike and more heterogeneous on many
dimensions (Maddox & Douglas, 1974).

(16) The majority of old people are seldom
bored. Only 17% of persons 65 or over say
"not enough to do to keep busy" is a.
"somewhat serious" or "very serious" prob
lem (Harris, 1975). Another survey found that
two-thirds of the aged said they were never or
hardly ever bored (Dean, 1962). The Duke
Adaptation Study found that 87% of those 65
or over said they were never bored in the past
week.

(17) The majority of old people are not
socially isolated and lonely . About two-thirds
of the aged say they are n~r or ·hardly ever
lonely (Dean, 1962), or say that loneliness is
not a serious problem (Harris, 1975). Most
older persons have close relatives within easy
visiting distance and contacts between them
are relatively frequent (Binstock & Shanas,
1976). About half say they "spend a lot of
time" socializing with friends (Harris, 1975).
About three-fourths of the aged are members
of a church or synagogue (Erskine, 1964), and
about half attend services at least three times
per month (Catholic Digest, 1966). Over half
belong to other voluntary organ izations
(Hausknecht, 1962). Thus, between visits with
relatives and friends and participation in
church and other voluntary organizations, the
majority of old people are far from socially
isolated .

(18) Older workers have fewer accidents
than younger workers . Most studies agree this
is true . For example, a study of 18,000
workers in manufacturing plants found that
workers beyond age 65 have about one-half
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A second use is to measure and compare
different groups' overall levels of information
about aeing. For example, Table 1 sh.ows that
a sample of Duke undergraduate students (in
Introductory Sociology classes) got only two
thirds of the facts correct, compared to 80%
correct among graduate students in human
development (at Duke University and Penn
sylvania State University), and 90% correct
among faculty in human development (at
Duke and Pennsylvania State). These dif
ferences also support the validity of the quiz.
The only item on which more errors were

longitudinal studies have found no increase
in the average religious interest, relieiou5

satisfaction; nor religious activities amona
older people as they age (Bli.zer & Palmore,
1976).

(2-4} The majority of old people are seldom
irritated or angry. The Kansas City Study
found that over one-half the aged said they
are never or hardly ever irritated and this pro
portion increases to two-thirds at aile 80 or
over. About three-fourths said they are never
or hardly ever angry (Dean, 1962). The Duke
Adaptation Study found that 90% of persons
over age 65 said they were never anllryduring
the past week.

(25) The health and socioeconomic status
of older people (compared to younge!"
people) in the year 2000 will probably be
much higher than now. Measures of health;:
income, occupation, and education among
older people are all rising in comparison to '
those of younger people. By the year 2000,
the aaps between older and younger persons
in these dimensions will probably be substan
tially less (Palmore, 1976) .

Uses
There are several possible uses for this quiz

which we will discuss and illustrate. The sim
plest use is as a stimulus for group discussion
and clarification of misconceptions .
Whenever I have presented the quiz to a
group, it always stimulates many questions
and considerable discussion of the basis for
these facts and of their implications . .
Table 1. Facts on Alina Scores fM Underlrldua~s,

Craduates, and Faculty . r

5. Educat ion of Health Professionals

the rate of nondisablin-a ilJjuries as those un
der 65, and older workers have substantially
lower rates of disablina injuries (Kossoris,
1948).

(19) Only 10.3" of the population were
age 65 or 'over in 1975 and this will probably
not increase to more than 12% by the year
2000,even if completed fertility drops to zero
population arowth lev~ls. (Current Population
Survey, 1975).

(20) Most medical practioners tend to aive
low priority to the aged. Aseries of 12 empiri
cal studies all found that most medical
students and doctors, nursing students and
nurses, occupational therapy students,
psychiatry clinic personnel, and social
workers tend to believe the negative stereo
types about the aged and prefer to work with
children or younger-adultS rather than with
the aged. Few specialize, or are interested in
specializing, in geriatrics (Brown, 1967;
Campbell, 1971; Coe, 1967; Cvrus-Lutz &
Gaitz, 1972; Delora & Moses, 1969; Gale &
Livesley, 1974; Garfinkel, 1975; Gunter, 1971;
Miller, lowenstein, & Winston, 1976; Mills,
1972; Spence & Feigenbawn, 1968).

(21) The majority of persons 65 or over
have incomes well above the poyerty level. In
1975 there were only 15.3% of the aged
below the official poverty level (about 52,400
for an aged individual or .53,000 for an aged
couple) . Even if the "near poor" are included,
the total in or near poverty is only 25.4%
(Brotman, 1976).

(22) Over three-fourths of old 'people are
working or would like to have some kind of
work to do (including housework and volun
teer work). There are about 12% of persons
65 or over who are employed, 21% who are
retired but say they would like to be em
ployed, 17% who work as housewives, 19%
who are not employed but do volunteer work,
and another 9% who are not employed and
not doing volunteer work but would like to do
volunteer work (Harris, 1975) . These per
centages total to 78%.

(23) Older people do not tend to become'
more religious as they age. While it is true
that the present generation of older persons
tend to be more religious than the younger
generations, this appears to be a generational
difference (rather than an aging effect) due to
the older persons' more religious upbrineing.
In other words, tile present older generaticn
has been more religious all their lives rather
than becoming more religious as they aged.

Croup

Underllraduate studenu
Graduate students
Faculty

Mean % Standard
N Rilht Deviation

87 65 " .2
04.4 80 7.5
'1 90 7.7
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T~ble 2. Pen:entaae cif ~.rrors on Each St~lement by
Underaraduate. Graduates, and Faculty.

made by &raduate students and faculty than
by undergraduates is Item #22: "The majority
of older people are.working or would like to
have some kind of work to do (including
housework and volunteer work)." Apparently,
most undergraduates believed correctly that
the majority of aged do some kind of work or
want to work, but there were 4 faculty and 5
graduate students who were unaware of how
t~ various categories of working, housework,
volunteer work, and wanting work or volun
t~ work, add up to well over half the
elderly.

It wo.ltJd be interesting and useful to find
out which age, sex, race, religious, regional,
socioeconomic, and other groups have more
or less-correct information about aging .

A third use is to identify the most frequent
misconceptions about aging. Table 2 shows
that the most frequent misconceptions
among the sampled undergraduates were that
a large proportion of the aged are living in in
stitutions (74% wrong); that a majority of the
aged are frequently bored (74% wrong); that
over 15% of the population are age 65 or over
(86% wrong); and that a majority of older
people have incomes below the poverty level
(74% wrong). Almost half of even the faculty
thought that a majority of the aged were in
poverty. Notice that three of these frequent

44

% Errorsby:
St.tement, Underaraduates C~aduates Faculty

1 7 0 0
2 40 '4 27
3 16 2 0
4 21 16 9
5 12 0 0
6 2 7. 0
7 74 27 0
8 4Ci '[7 18
9 37 2 0

10 I) 0 0

" 47 I) 0
12 -47 30 I)

13 5 0 0,.. 7 7 0
1S C) 2 0
16 74 73 55
17 42 16 0
18 ..2 18 0
19 86 55 36
20 56 I) I)

21 74 50 45
22 2 11 36
23 63 44 18
24 58 73 0
25 21 18 18

Vol. 17, No.4, 1977

misconceptions are negative stereotypes and
that the other one exaggerates the problem of
the aged by exagaerating the numbers of
aged .

A fourth use is as an indirect measure of
bias toward the aged. Errors on some of the
items probably indicate a negative bias
toward the aged : for example, if someone
says it is true that a majority of old people are
senile (#1), it probably indicates a negative
image of the aged . On the other hand , errors
on other items probably indicate a positive
bias toward the aged : for example, if some
one denies that the five senses tend to decline
in old age (#2) it probably indicates an un
realistically favorable image of old age. We
have classified sixteen items as indicating a
negative bias if they are marked incorrectly:
items numberd 1, 3, 5, 7, 8, 9, 10, 11, 13, 16,
17, 18, 21, 22, 24, and 25. On the other hand,
we have classified five items as indicating a
positive bias if they are marked incorrectly :
items numbered 2, -4, 6, 12, and i4. Using
these items, one can then compute a net anti
aged or pro-aged score by subtracting the per
centage of errors on the negative bias items
from the percentage of errors on the positive
bias items . If the resulting score is negative, it
indicates a net anti-aged bias; if it is positive,
it indicates a net pro-aged bias. For example,
12 of the undergraduates had net anti-aged
scores of 33 or more, and 5 had net pro-aged
scores of 33 or more . Table 3 shows that the
undergraduates and graduates tended to have
more anti-aged errors than pro-aged errors,
but that there was little difference in ant i
aged and pro-aged errors among the faculty .
About 2/3 of the undergraduates had net anti
aged bias . It would be useful to know which
groups in the population tend to have high or
low anti-aged bias .

Table 3 Pro- and Anti-Ale<! Errors for Under,raduale
Graduates, and Faculty.

"'Pro
Mean'" Pro-Mnn '" Anli· mmus

Croup N Errors Errors % Anti

Underaraduate
studenu a7 26 33 ·7

Graduate
students ~ '5 20 -6

Faculty " 9 '1 -2

A final use of the quiz would be to measure
the effects of lectures, courses , or other train
ing experiences by comparing before and af
ter scores; both total scores and the net anti-
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aged scores. A longer test with multiple
choice format might be a more sensitive mea
sure, but this quiz has the advantage of
requiring only a few minutes without taking
much time away from the lecture or course it
self . Similarly, periodic administrations of the
quiz to representative samples of the public
could be used to gauge changes in in
formation levels and biases of the public as a
whole.

Summary
Previous tests on aging tend to be long , un

documented, and contuse factual statements
with attitudes . The present quiz is short (25
items on one page), documented, and con
sists of factual statements only . It is designed
tocover...t11e basic physical, mental, and
social facts and the most frequent mis
conceptions: about aging . It may be used to
stimulate discussion; compare levels of infor
mation in different groups (undergraduates
averaged 65% correct, graduates averaged
80%, and facu ltv averaged 90%) ; to identify
frequent misconceptions; to measure anti
aged or pro-aged bias (there is usually more
anti-aged than pro-aged bias); and to measure
the effects of courses or training materials or
to measure changes in informat io n or biases
over time.

Relerences

Binstock, R., & Snanas, E. (Eds.) Handbook of aging and
rhesocial sciences. Van Nostrand; New York. 1976.

Birren, J. (Ed .) Handbook of aging and rhe individual.
Univ. Chicago Press, Chicago, ;959 .

Slazer, D., lit Palmore, E. Religion and aging in a long itu
dinal panel. Ceronro/ogist, 1976, 16, 82-85.

Botwinlck, J. Cognitive processes in maturity and old age.
Springer, Folew York, 1%7 .

Brotman, H. Advance data on income in 1975 with
revisions of published data for 197<4. (Source : Bureau
of Census], Oct., 1976. (mirneo]

Brown , M. Nurses' att itudes toward the aged and their
care. Annual report to the Gerontology Branch,
USPHS. USGPO, Washington, 19&7.

Busse, E.• oS< Pfeiffer, E. (Eds .) Behavior and adaptarion in
IOite life. Little, Brown, Boston. 197.7.

Campbell. M. Study of the attitides of 'nursinc personnel
toward the lleriatric patient. Nursing Research, 1971,
20,147·151.

Carholic Digesr, Survey of rel iCions in the U.S.• 19&6, 7,
27.

Coe, R. Profess ional perspectives on the ailed . Geron
rologist, 1967,7,114-119.

Current Pcpulanon Survev. Proiections of the pODu/arion
of the U.S. by age and sex. 7975·2000. Series P-25,
#5-41, U.S. Census . USGPO , Wash ington, 1975.

Cutler. S.• oS< Kaufman , R. Cohort changes in political at
titudes . Public Opinion Quanerly, 1975,39,69-81.

Cyrus-Lutz, c., & Gaitz , C. Psycn iatr ists' attitudes toward

the aged and aging . Geromo/ogist, 1972 , 12, 163-167.
Delora, J., oS< Moses, D. Specialty preferences and charac

teristics of nursing students in baccalaureate
proil'ams. Nursing Research, 1969,18, 137-144.

Dean, L. Aging and decline of aHect. Journal ot Ceron
to/ogy, 1962,17,440-446.

Erskine, H. The polls. Public Opinion Quanerly, 1964,28,
&79.

Gale, I., & Livselev, B. Attitudes toward geriatrics; a
report 01 the King's survey . Age & Aging, 197<4, J, <49
53.

Garfinkel. R. The reluctant therapist. Ceromologist, 1975,
15, 13&-137.

Glenn, N., & Hefner, T. Further evidence on aging and
party identific at ion. Public Opinion Quarterly, 1972,
36,31-47 .

Golde, P., & Kogan . N. A sentence completion procedure
ior i15sessina attitudes toward old people. Journal of
Gerontology, 1959. 14, 355-363.

Gunter. L. Students' attitudes toward geriatric nurstng.
Nursing Outlook, 1971, 19, 460-469.

Harris , L. The myrh and reality of aging in America.
National Council on the Aging, Washington. 1975 .

Hausknecht, M. The joiners. Bedminster Press, New York.
1962.

KOllan, N. Att itudes toward old people . Journal of Ab
normal Psychology, 1961,62, -4+54.

Kouoris. M. Absenteeism and injury experience of older
workers. Monthly Labor Review, 19048, 67, 1&-19.

Maddox., G., lit Douglas, E. Asing and individual dif 
ferences, Journalof Gerontology, 1974,29. 555-563.

Masters, W., & Johnson, V. Human sexualresponse. Little ,
Brown, Boston, 1966.

Miller, D., Lowenstein, R., & Winston, R. Physician's at
titudes toward the III aged and nursing homes. lournal
of Amer ican Geriatrics Society, 1976,24. 498·505 .

Mills, J. Attitudes of undergraduate students concerning
geriatric patients. American Journal ot Occuparional
Therapy, 1972.26, 20(}.203.

National Center lor Health Statistics. Hea/th charac
terisrics of persons wirh chronic activity limItation .
Series 10. #'12. USGPO. Washinilon, 1974.

National Safety Council. Accident taers . National Safety
Council. Chicago, 1976.

Palmore. E. Normal Aging. II. Duke Univ. Press. Durham,
197<4 .

Palmore. E. The future status oi the aged . GerontOlogist,
1976, 16. 297·302.

PfeiHer, E. A short portable mental status questionnaire
for the assessment of organic brain defic it in elderly
patients. Journal of American Geriatrics Society, 1975,
23. 433-441.

Riley, M.. &. Foner, ,... "-ginr dndSociery,Vol. One. Russell
Sage, New York, 19£>8.

Shock, N. The physiolory oi ag ini. Scienfiric ....mericsn,
1962. 206, 100-110.

Spence. D., & Feigenbaum. E. Medical students' attitudes
toward the ger iatric patient. lournal 01 Gerontology,
1968. 76, 97&-983.

Tuckman. J.• & lorge, I. The eHect of institutionalization
on attitudes toward old people. loumal of Abnormal
Psychology, 1952,47, 337ft .

U.5 . Census. Pellons in institutions and orher group Quar
ters. Special Subject Report. USGPO. Washington,
1970.

Woodruff, D.• & BiiTim. J. (Eds.) Aging. Scientif ic per
spectives and social issues. Van Nostrand . New York .
1975.

45

320 The Gerontologist



6
Dementia
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Cerebr al Cortex. Arch Neurol. 1969;21:109-110. Copyright © 1969, A merican Medical
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Folstein , Marshall F, Folstein Susan E, McHugh , Paul R. Mini-mental state A practical
method for grading the cognitive stat e of patients for the clinician. J Psychiatric
Res 1975;12:189-198. Reproduced by special perm ission of the Publisher, Psychological
Assessment Resources , Inc., 16204 North Florida Avenue, Lutz , FL 33549, from the
Mini-Mental State Examination by Marshal Folstein and Susan Folstein, Copyright 1975,
1998,2001 by Mini Mental LLC,Inc. Published 2001by Psychological Assessment Resources,
Inc. Further reproduction is prohibited without permission of PAR, Inc. The MMSE can
be purch ased from PAR, Inc, by calling (813) 968-3003.

Commentary

Medicine is relentlessly antihistorical. Current practitio
ners care little that once upon a time we bled patients
whose febrile countenance was overstimulated or that we
distinguished between intermittent and remittent fevers.
We care about facts that are true in the here and now.
The past is for emeritus professors to ponder.

What then is the value of reading Alois Alzheimer's
case report of the disease that bears his name? This case
report shows how the way we look at a disease changes
what we call that disease. Diseases have a history because
we have a history . Review also shows how time past and
time present are both perhaps present in time present.

Auguste D was a young woman when she presented to
the insane asylum. At 51 years of age, she began accusing
her husband of infidelity. Soon , she suffered a rapid loss
of memory, becoming lost even in her own home. In time,
she became suspicious, aggressive, and angry. She heard
things that were not there. These problems waxed, and
they waned. She had trouble reading, writing, and speak 
ing. She no longer could use common objects . At the end ,
she was completely stuporous. She lay in her bed with her
legs drawn up under her and, despite all precautions, she
acquired decubitus ulcers. After four and one-half years
of her peculiar disease, she died .

Her brain autopsy showed that her entire cortex scat
tered full of fibrils and miliary foci, especially in the upper
layers. Alzheimer's point was that through careful corre
lation of clinical and anatomic data he had discovered a

distinct disease. He wrote that "these observations show
that we should not be satisfied to take a clinically unclear
case and, by making great efforts , fit is into one of the
known disease categories. "

What Dr. Alzheimer saw was that the changes in his
young patient were the same changes seen in a "senile
brain, " that is the brain of an old person. For years we
would distinguish between senile dementia as a nonspe
cific syndrome seen in "normal aging" and Alzheimer's
disease: the same clinical problems but occurring in a
"younger person's" brain riddled with plaques and tangles .
That concept of Alzheimer's disease lasted for some
60 years .

In time, as our values about normal aging and disease
changed, we began to look at the data differently. Why
make the distinction between young and old if both suffer
alike and both have the same pathology? "Senile demen
tia" disappeared. The current criteria for Alzheimer's
disease, published in 1984, include an age of onset from
40 to 90.

As we shift our definition of Alzheimer's disease, we
are also shifting how we picture Alzheimer's disease.
Now, we are discovering Alzheimer's disease by imaging
the brain , sampling blood and spinal fluid, and measuring
the electrical encephalogram waves. As we gather these
data, we discover that the contours of Alzheimer's Disease
are not as sharp as we once thought, that the thing we
call Alzheimer's Disease may be many diseases contained
within what we think is one disease. The more we explore ,
the more we reshape what is Alzheimer's Disease. The
shadows move but the darkness never lifts.

From : Aging Medicine: Classic Papers in Geriatric Medicine with Current Commentaries
Edited by: Rob ert J . Pignolo , Monica K. Crane, Mary Ann Forcie a

© Humana Press, Totowa, NJ
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Testing in Dementia

"No measurement, no science." This pithy dictum sums
up the challenge to medicine's claim as a scientific disci
pline. A doctor is more than a shaman in a white coat
because a doctor measures health and disease.

These measures are not mere impressions or hunches .
They are valid scales that a tra ined examiner uses to
describe the patient. A heart is normal because the exam
iner hears, among other findings, no third heart sound,
murmurs, or rubs . A person is not diabetic because his
fasting glucose is below 120 milligrams per deciliter. And
so on. Medicine has thousands of measures to diagnose
disease, grade its severity, and assess the patient's response
to treatments.

I would submit that the success of a discipline to lay
claim to a disease and its successful treatment and in turn
reap the rewards of reimbursement, grants , and public
accolades is directly proportional to the degree to which
that the field has a clear and coherent language of mea
surement. By "language of measurement" I mean a set of
measures that the field uses to define what is a disease,
how sick is the patient, and how well the patient responded
to treatment. A language is clear and coherent when phy
sicians in practice, researchers, and even patients readily
understand what the measures mean. Think of blood
pressure. Researchers, patients, and clinicians all have a
reasonably consistent understanding of this measure.

The language of assessing cognition gained its basic
grammar in 1975 when Marshal Folstein, Susan Folstein,
and Paul R. McHugh published "Mini-Mental State: A
Practical Method for Grading the Cognitive State of
Patients for the Clinician." The MMS is called "mini"
because it only assesses cognitive aspects of mental func
tioning. In the years to follow, the MMS would gain a
vowel: "e" for exam.

Their results showed a method to "quantitatively esti
mate the severity of cognitive impairment, in serially

J.H. Karlawish

documenting cognitive change , and in teaching residents
a method of cognitive assessment." Their data came from
hospitalized adults drawn from a variety of psychiatric
diagnoses: dementia, affective disorder of the depressed
type with cognitive impairment, and "neuroses." Their
goal was a coherent language of cognition. The MMS
"makes more objective what is commonly a vague and
subjective impression of cognitive disability during an
assessment of a patient." Psychiatric residents have "a
standard set of questions replacing what is often a bewil
dering variety of individual approaches." Once a language
is in the hands of the people who use it, the language itself
has a way of transforming and changing the thing it was
intended to describe. Heart failure is becoming a disorder
of card iac ejection fraction . The MMS has had the same
history .

In time, the MMS score , that is, the number more so
than the questions whose answers added up to that score,
took hold of our scientific imaginations. What was devel
oped as a standard set of questions to replace a bewilder
ing variety of individual approaches to assessing the
severity of cognitive symptoms turned into a number that
labeled a patient's cognitive status. That is, MMS scores
were used to classify patients into groups, such as
demented or not demented. The transformation from an
instrument to monitor the severity of symptoms to one
to classify a person into a diagnostic category began even
in the original paper. Four pages into the paper, the
Mini-Mental State is called the Mini-Mental Status .

The MMS is now the foundation of the diagnostic
assessment of cognitive complaints in ambulatory elderly .
It has cut-points for "normal" scores . It is one of the key
eligibility criteria for enrollment in Alzheimer's disease
clinical trials. It is used to determine whether a patient
with Alzheimer's Disease has benefited from a treatment.
In the United States and Australia, MMSE scores are
sometimes used to justify state reimbursement for medi
cations to treat Alzheimer's disease.
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l\ . reports a patient observed in the insane
asylum In Franlcfurt arn Main. ....hose central nero

<Transl a.liOD 01: Ober eine ei&,eaarti&'e Erlaall·
IaInt del Himrinde. AU6tmti~ Uuchri/t lur p ry.
chiem. und PrychUch-<ierichtUch M.dinn 64:146
Hll. 1907. (Also Zrntralbkllt [ur N eruenheilhun de
und Psy. hla l ri . 30:177 .179. 1907 1

vow system had been given to him for inveliciga.
rion by D irector Sioli,

Q inicaUy the patient presented such an unwuaJ
picture that the case could not be categorized
under any of the known diseases. Anatomically the
findings were different from all other known dis
ease processes.

Arch Neurol- Vol 21. Ju.ly 1969
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A woman, ~ 1 years old, showed jealousy toward
her husband as the first noticeable sign of the
disease. Soon 8. rapidly increasing loss of memory
could be noticed. She could not find her way
around in her own apartment. She carried objects
back and forth and hid them. At times she would
think that someone wanted to kill her and would
begin shrieking loudly.

In the institution her entire behavior bore the
stamp of utter perplexity. She was totally dis
oriented to time and place. Occasionally she stated
that she could not understand and did not know
her way around. At times sbe greeted the doctor
like a visitor, and excused herself for not having
finished her work; at times she shrieked loudly
that he wanted to cut her, or sbe repulsed him
with indignation, saying that she feared from him
something against her chastity. Periodically she
was torally delirious, dragged her bedding around,
called her husband and her daughter, and seemed
to have auditory hallucinations. Frequently, she
shrieked with a dreadful voice for many hours.

Because of her inability to comprehend the
situation, she always cried OUt loudly as soon as
someone tr ied to examine her. Only through reo
peated attempts was it possible finally to ascertain
anything.

Her ability to remember was severely disturbed.
If one pointed to obiecrs, she named most of them
correctly, but immediately afterwards she would
forger everything again. When reading, she wenr
from one line into another, reading the letters or
reading with a senseless emphasis. When writing,
she repeated individual syllables several times, left
out others, and quickly became stranded. When
talking, she frequently used perplexing phrases
and some paraphrastic expressions (milk-pourer
insread of cup) . Sometimes one noticed her get
ting stuck. Some questions she obviously did not
comprehend. Sbe seemed no longer to understand
the use of some objects. Her gait was not im
paired. She could use-both hands equally well. Her
pateller reflexes were present Her pupils reacted.
Somewhat rigid radial arteries ; no enlargement of
cardiac dullness; no albumin.

During her subsequent course, the phenomena
that were interpreted as focal symptoms were at
times more noticeable and at times less noticeable.
But always they were only slight. The generalized
dementia progressed however. After 4 ~-1 years of
the disease, death occurred. At the end, the patient
was completely stuporous; she lay ir;t her bed with
her legs drawn up under her. and in spite of all
precautions she acquired decubitus ulcers.

The autopsy revealed a generally atrophic br~in

without macroscopic lesions. The large cerebral
vessels were altered by arteriosclerosis.

In sections prepared with the Bielschowsky silo
ver method, remarkable changes in the neurofibrils
appeared. In the interior of a cell that otherwise
appeared normal, one or several fibrils stood OUt

due to their extraordinary thickness and impregna.
biliry. At a later stage. many fibrils appeared
situated side by side and altered in the same war:
Then ther merged into dense bundles and gradu.
ally reached the surface of the cell. Finally, the
nucleus and the cell disintegrated , and only a
dense bundle of fibrils indicated the site where a
ganglion cell had been.

Since these fibrils could be stained with dif.
ferent dyes than normal, a chemical alterat ion of
the fibrillar substance must have taken place. This
then could be the reason why the fibrils survived
the death of the cell. The alteration of the fibtik
seemed to go hand in hand with the deposiuou in
the ganglion cell of a pathological metabolic prod·
uct not yet investigated further. About lI.i to 113 of
all ganglion cells in rhe cerebral Cortex showed
such changes. Numerous ganglion cells, particular
ly in the upper cell layers, had disappeared en
tirely .

Scattered through the entire cortex, especially in
the upper layers, one found miliary foci that were
caused by the deposition of a peculiar substance in
the cerebral cortex. It could be recognized without
staining, but was very refractory to dyes.

The glia had formed abundant fibers. Further
more, many glial cells exhibited large fat vesicles.

Infiltration of the vessels was entirely absent.
However, one saw evidence of endothelial prolif
eration and also neovascularizarion in some places.

In summary, we are apparently confronted with
a distinctive disease process. An increasing number
of unusual diseases have been discovered during
the past few years. These observations show that
we should not be satisfied to take a clinically
unclear case and, by making great erforts, fit it
into one of the known disease categories. Un
doubtedly there are many more psychiatric diseases

than are included in our textbooks. Often a subse
quent histological examination would show the
peculiarity of the case. Then gradually we would
be able to separate individual diseases clinically
from the large classes of diseases in our textbooks
and define their clinical characteristics more pre
cisely.

( From our own correspondent)

Arch Neurol-s-Yo; 21. ,July 1969
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INTRODUCTION

EXA.'dINATION of the mental state is essential in evaluating psychiatric patients.I Many
investigators have added quantitative assessment of cognitive performance to the standard
examination, and have documented reliability and validity of the several "clinical tests of
the sensorium" .2.3 The available batteries are lengthy. For example, WITHERS and HINTON'S
test includes 33 questions and requires about 30 min to administer and score. The standard
WAIS requires even more time. However, elderly patients, particularly those with delirium
or dementia syndromes, cooperate well only for short periods.4

Therefore,wedeviseda simplified, scored form of the cognitive mental status examination,
the "Mini-Mental State" (MMS) which includes eleven questions, requires only 5-10 min
to administer, and is therefore practical to use serially and routinely. It is "mini" because
it concentrates only on the cognitive aspects of mental functions, and excludes questions
concerning mood, abnormal mental experiences and the form of thinking. But within the
cognitive realm it is thorough.

We have documented the validity and reliability of the MMS when given to 206 patients
with dementia syndromes, affective disorder, affective disorder with cognitive impairment
" pseudodementia' v-"), mania, schizophrenia, personality disorders, and in 63 normal
subjects.

DESCRIPTION OF THE MMS

The MMS is shown in the appendix. Questions are asked in the order listed and scored
immediately. The tester (psychiatric resident, nurse, or volunteer) is instructed first to
make the patient comfortable, to establish rapport, to praise successes, and to avoid

"Reprint request to M.F. F. now at Department of Psychiatry and Behavioral Science, Johns Hopkins
Hospital, Baltimore. Md. 21205.
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pressing on items which the patient finds difficult. In this setting most patients cooperate,
and catastrophic reactions are avoided.

The MMS is divided into two sections, the first of which requires vocal responses only
and covers orientation, memory, and attention; the maximum score is 21. The second
part tests ability to name, follow verbal and written commands, write a sentence spon
taneously, and copy a complex polygon similar to a Bender-Gestalt Figure; the maximum
score is nine . Because of the reading and writing involved in Part II, patients with severely
impaired vision may have some extra difficulty that can usually be eased by large writing
and allowed for,in the scoring. Maximum total score is 30. The test is not timed. Detailed
instructions for administration are given in the appendix.

METHODS

The MMS was given to two groups of people that we will refer to as Samples A and B.
In Sample A (Table I) are 69 patients chosen specifically as clear examples of clinical
conditions (29 with dementia syndromes due to a variety of brain diseases, 10 with affective
disorder, depressed type with clinically recognizeable cognitive impairment, 30 with
uncomplicated affective disorder, depressed type) and 63 normal, elderly persons similar
in age to the patients. All the patients were tested shortl y after admission to the New York
Hospital Westchester Division, a private psychiatric hospital and the normal subjects
were tested at a Senior Citizens Center and at a retirement apartment complex. Thirty-three
of the 69 patients in Sample A were retested after treatment. The patients with dementia
were treated according to their clinical conditions. They occasionally received tricyclic
antidepressants or phenothiazines as well as treatment for medical illnesses. The patients
with depression were treated with antidepressants and/or ECT . They also may have
received medical treatments.

Sample B (Table 2) is a patient group formed by taking consecutive admissions to the
hospital and giving them the MMS shortly after admission . It was intended to be a stand
ardization sample and came eventually to consist of 137 patients (9 patients with dementia ,
31 patients with affective disorder, depressed type, 14 patients with affective disorder,
manic type, 24 with schizophrenia, 32 with personality disorder with drug abuse, and 27
with neurosis). These diagnoses were made by M.F. on review of the hospital chart em
ploying the diagnostic criteria described below and without knowledge of the MMS scores.
Subsets of patients from both Samples A and B were extracted for age-matched studies
(Table lB) concurrent validity (Table 3) and test-retest reliability (Table 4).

The following diagnostic criteria were used for both Sample A and B:
Dementia . A global deterioration of intellect in clear consciousness.
Affective disorder. depressed type. with cognitive impairment. A sustained feeling of

depression with an attitude of hopelessness, worthlessness or guilt accompanied by dis
turbances in orientation and memory which occurred after the onset of the depression .

Affective disorder. depressed type, uncomplicated. A sustained feeling of depression with
an attitude of hopelessness, worthlessness or guilt and with no notable cognitive defect.

Affective disorder, manic type. A sustained feeling of elevated mood with an attitude of
overconfidence or exaggerated self-importance .

Schizophrenia. Either Schneider's first rank symptoms in the absence of affective syrnp-
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TABLE 1.
~

A. Mi ni Menc.l Su te SCOr! s on Admhsl on

SOl r~ Mann.Wh itney
OlignoSl, ~ge MIF S.D. Rang' U

Oenent il 29 80 . 8 l U 17 9 .6 5.8 0·22
45 <. DOI

Capress ion
wi ttl C09";t i ve 10 74.5 7/3 19 . 0 6. 6 9-27
l"'ll. i .....nt 65 .8 <.001

Affective 01, .. 30 49 .8 9121 25 . 1 5. 4 8· 30
Oe~ res s !d 1178 <.CO I

(Z-S)

Mo m. l 63 73.9 27136 27. 6 1.7 1(-)1)
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C. Mini Mlnt&) StJte Scores of Pati ents Test ed Befo r! and Af t er l r~ a tll'!e n t

Sex MMS ~ x days Wi 1coxon
Dh gnosa Age MIF S.D. ~.;; n9 l! S.D . Itl ng! bp.t ...~en T

test') (l t . i l )

Oenent i. 14 81.4 618 10.5 6 .6 0- 22 11. 1 5. 7 1·1 9 2:1 20 NS

Depressi on
( .025. 1th cognH i YO 75.0 1/ 2 18.3 5.0 13- 27 Z3.4 2. 4 21- 16 36 1.0

IlIlll41ment

Affective Dis., 12 58 .9 319 25.5 5. 0 14· 30 : 7.2 3. 7 16- 3D 51 10 . 5 <.0 25Oep,,"..ed

TABLE 2.

~~B_

. - - '-- --- - - - -_ .
Sex r,..s

Oi d9nOS is Age HI F Y - - S-.O-.- R.~1i__. _

Ol!'ment i, 74 , 4 316 12 . 2 U. ; 1-22

Depress ion " 50 .7 Ib/l ; 25., · . 2 9-J O

Man; II 14 39.5 6/6 26. 5 3. 5 21) · 30

Schi zophreni a 24 44. 6 14/1 0 24 .6 6.b 1- 30

Pers.ona1i ty J:! )4.3 17/1 5 16. 0 2. 5 19-30
Dhorder wit!}
Drug Abu~ r

Neuro si 5 27 25. 6 11/1 2 27. 6 1.4 2! · 30

toms or the presence of a personality deterioration associated with thought disorder and
emot ional incongruence without first rank symptoms.

(Continued)
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Personality disorder with drug abuse. Absence of all above symptoms with a history of
drug abuse, including alcohol .

Neuroses. Presence of psychological symptoms appearing to arise from the combination
of a particular life situation and vulnerable character but with the specific absence of
symptoms characteristic of the other syndromes.

TABLE 3.

So",,1e for "'6 - 19 Cor ... htion

Sex
Oi .gnosis Age H/F

o-nt1& 78 3/4

o.prusion
with cognit ive 8 76 6/2
1""01"""nt

o.pross jon 55 3/S

Schizophrenio 68 1{1

Neurosis 22 3/1

TABLE 4.
Test -Retest ~.n ob t1 i ty

6/17 !9. 3 10.0 1·30 19.2 9 .2 1-29 27.1 42 NS 0.988 ( .0001

7/12 23.9 4.7 13·30 25. 2 5. 1 13-30

3{19 24.2 7.1 2·30 25. 3 7.0 1-30

TYl't 0' S~le
~.lhbt1ity C!l!!!flCs1t1on Age

24 hr . varioLls types
retest of depressIve 22 41.2
(I tester) sy"" t ....

24 hr . vorious types
rotest of d!p~ssf~ 19 45.6
(2 testers) Syllllltans

Z~ doy deaN!nth t

retest depross1on.
cl1nicoll y sclllzophrenh 23 74.1
stoble
potients

Sex
"'IF

HHS 1
S.D. Ronge

, d.)'s Wi]eexon
IV-!S 2 between T P Pearson
S.C. Range tests (2 toil) r

45 NS 0.887 ( .0001

22 lIS 0.827 <.0001

RESULTS
Validity

The MMS separated the three diagnostic groups in Sample A from one another and
from the normal group. Of a total possible score of 30, the mean score for patients with
dementia was 9'7, depression with cognitive impairment 19,0, and uncomplicated affective
disorder, depressed 25·1. The mean score for normals was 27·6. Thus, the MMS scores
agreed with the clinical opinion of the presence of cognitive difficulty and as the cognitive
difficulty is usually less in depression than in dementia the scores dispersed in a fashion
agreeing with the severityof the difficulty.

To be sure that these scores were not due to age effects and unrelated to clinical con
ditions an age-matched group was drawn from Sample A and showed an identical dispersal
of scores according to diagnosis (Table lb). Mean initial Mini-Mental Status score for
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patients with depression under 60 yr-of-age was 24·5 and for patients over 60 was 25·7.
These scores were not significantly different.

Thirty-three patients in Sample A were tested prior to and after treatment appropriate
to their conditions . Patients with dementia most of whom have uncorrectable brain disease
could be expected to show little change in a valid test of cognitive state, whereas those
with depression and an associated cognitive difficulty (pseudo dementia) should show a
considerable gain with treatment. These expectations are borne out in the results. There is
no significant change in the MMS of dementia, a small but significant increase in the
depressed patients, and a large and significant increase in those depressed patients with
symptoms of cognitive difficulty.

Graphs charting the change-over time in the Mini-Mental State in three patients with
improving cognitive states illustrate its usefulness serially and are further examples of how
the MMS changes with the clinical state. The examples include a patient recovering from
a head injury (Fig. 1), a patient recovering from a metabolic delerium (Fig. 2), and a
patient recovering spontaneously over 2t months from a depres-Sion accompanied by
severe cognitive impairment (Fig. 3).

Sample B was drawn in order to improve the impression of validity by standardizing the

30-
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FIG.I. Serial Mini-Mental State Scores of a patient recovering from a head injury.
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FIG.2. Serial Mini-Mental State Scores of a patient recovering from a metabolic delerium.
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FIG. 3. Serial Mini-Mental State Scores of a patient recovering spontaneously from a
depression accompanied by severe cognitive impairment,
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MMS in a consecutive series of admission. One hundred and thirty-seven consecutive
admissions were examined. Their mean MMS scores were : dementia 12'2; affectivedisorder,
depressed 25'9; mania 26'6; schizophrenia 24'6; personality disorder with drug abuse
26'8; and neuroses 27'6. The minor differences in mean scores between Sample A and B
for dementia and depression are not significant. In Sample B the means are similar for all
diagnostic groups except dementia. However, amongst the groups with similar means those
with depression and schizophrenia had a much wider range of scores than the other diag
nostic groups or normal subjects in Sample A. Scores below 20were found only in functional
psychosis or dementia with but one exception; a score of ]9 in a patient who had a history
ofdrug abuse.

Concurrent validity was determined by correlating MMS scores with the Wechsler Adult
Intelligence Scale, Verbal and Performance scores in a group of patients selected from
Sample A and B because they had both a MMS and WAIS Performance in the same week.
See Table 3 for the diagnostic and age distribution of this group. For Mini-Mental Status
vs VerballQ, Pearson r was 0·776 (p < 0'0001). For Mini-Mental Status vs Performance
IQ, Pearson r was 0·660 (p < 0'(01).

Reliability
The MMS is reliable on 24 hr or 28 day retest by single or multiple examiners. When

the Mini-Mental Status was given twice, 24 hr apart by the same tester on both occasions,
the correlation by a Pearson coefficient was 0'887. Scores were not significantly different
using a Wilcoxon T. To note examiner effect on 24 hr test retest reliability the MMS was
given twice, 24 hr apart by two examiners. The Pearson r remained high at 0'827. The
scores did not change ; Wilcoxon T was not significant (Table 4). Thus the scores seem
stable even when multiple examiners are used, the practice effect is small.

When elderly depressed and demented patients chosen for their clinical stability were
given the Mini-Mental Status twice, an average of 28 days apart, there was no significant
difference in these scores by the Wilcoxon T and the product moment correlation for
test I vs test 2 was 0·98. (See Table 4.)
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DISCUSSION

The MMS is a valid test of cognitive function. It separates patients with cognitive
disturbance from those without such disturbance. Its scores follow the changes in cognitive
state when and if patients recover. Its scores correlate with a standard test of cognition,
the Wechsler Adult Intelligence Scale (WAIS).

Before considering its uses, it is an elementary but important point that as with any
examination of cognitive performance, the MMS cannot be expected to replace a complete
clinical appraisal in reaching a final diagnosis of any individual patient. Cognitive diffi
culties arise in a number of different clinical conditions. This is demonstrated by the over
lapping of scores on the MMS in several categories here. Accurate diagnosis, including
appraisal of the significance of cognitive disabilities documented in the MMS, depends
on evidence developed from the psychiatric history, the full mental status examination,
the physical status and pertinent laboratory data.

But the MMS does have a number of valuable features for clinical practice even though
it cannot carry alone the diagnostic responsibility. As it is a quantified assessment of
cognitive state of demonstrable reliability and validity, it makes more objective what is
commonly a vague and subjective impression of cognitive disability during an assessment
of a patient. It can provide this quantification easily requiring only a few minutes to com
plete. It can be repeated during all illness and shows little practice effect. Thus it is ideal
for initial and for serial measurements of this important aspect of mental functioning and
can demonstrate worsening or improvement of this feature over time and with treatment.

As with any other quantified assessment of cognitive function such as the WAIS with
which it correlates so well, the MMS permits comparisons to be drawn between intellectual
changes and other aspects of mental functioning. We have found it particularly useful in
documenting the cognitive disability found in some patients with affective disorder (Post's
pseudodementia) and the improvement of this symptom with appropriate therapy for the
mood disorder. Other applications that demand a quantitative assessment of cognitive
function might be expected.

The MMS as it is extracted from the clinical examination has an advantage in assessment
of patients and clinical problems not so obvious in tests such as the WAIS that are designed
for other purposes such as prediction of school or occupational performance. Thus failures
in the MMS on orientation, memory, reading and writing have much clearer implications
than do failures in digit symbol, picture completion or vocabulary subtests of the WAIS in
terms ofa patients capacity to care for himself. These implications from the MMS score are
easily appreciated by other professionals such as lawyers, judges and social workers con
cerned with such issues as the patient's competency to manage his daily .affairs. It can
therefore aid in bringing to the patient the social supports that he needs.

Finally we have found the MMS useful in teaching psychiatric residents to become skilful
in the evaluation of the cognitive aspects of the mental status. It provides them with a
standard set of questions replacing what is often a bewildering variety of individual ap
proaches. Those questions that it employs have obvious clinical pertinence and cover most
of the categories of cognitive disability. Since it can be done quickly and gives a score it
draws the resident's attention to global improvements or declines in cognitive state. It also
though because special attention is focused on memory and language functions will reveal

(Continued)
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the partial eognitlve disabilities seen in the apnDSlc and the amnestic syndromes. As it
bc:cOJt\~ a routine, we have found an increase in resident Interest and competence in
~sSCS1il1S and m:lOaging the conditions that alTect cognitlve functioning suchCIS r.!I:JnI:Iltia
and delerium,

SU~IM:\RY

A SbOIl, standaIdizcd iorm was devised for the serial t~MirtS of tile cognitive mental
state in patients on it neurogerlatric ward, 3S ",~1l3S forconsecutive :tdmission to a hospital.
It was found to be quick•.:asy 10 use, and acceptab!c ro paticllt$ and resters.

\Yhen given to 69 patients witb dementia. depression ,..ith cognitive impalrrnent, lind
depression (Sample A). the lest plovcd to be valid and reliable. It WlLS able10 separate the
three dingnoslic StOUps, it reflected clinical cognitlve change, it did not change in patients
thought to be C{)gnitivcly stable, and it was correlated with the WAIS scores. Standard
ization of the tesr byadministration to 63 normal elderly subjrC1S and 137 patients (Sample
B)indicated tbat the score of10 or less Vl35 found essentially on)}' in patients ,..ith dementia.
deleriu In, schizophrenia or affective disorder nodDot in normal elderly people or inpatients
wiul a primary diagnosis of neurosis and pcrsonlllit}' disorder. The Mini-Mental Status
was useful in quantitatively ~timatin8 the selent)' of coonitivc impairment, in serially
documenting cognitive ehnnge, and in t~lr;hjn8 mid:ol$ a method of cogoiti't.oe assessment,

AckuoulttWl'mr..:,-SU"J:",)flcd Injl:lrt by the £l:lICml ~::;.rcb iunl!s, Universityof Or~o, HealthSelenees
Div~n.
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ATrENTlON AND CALCULATION
S () SCriai r•. 1 painl for ca.ch eereect, Stop after 5 answm. AJtlll1l:l.m-cly spell "world"

bllckWnrd"

R.ECALL
J () Askfor me3 objects rqr::ucd above.Give1 pchll forca.ch COtt:u, ·

Note that the above appendix is intentionally incomplete. The sample questions provided
are intended as examples only.
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Reproduced paper following commentary: Reprinted from J Chronic Dis , volume 9, Engel
G, Romano J, Delirium, a Syndrome of Cerebral Insufficiency, pp. 260-277, Copyright
© 1959, with permission from Elsevier.

Commentary

In "Delirium, A Syndrome of Cerebral Insufficiency,"
Engel and Romano presage modern-day precepts
about delirium to an amazing degree . This paper, pub
lished in 1959and a second published by the same authors
15 years earlier (1) offer some of the best clinical descrip
tions of delirium available to this day. In a style indicative
of the time, meticulous clinical descriptions of cases were
used to conclude that the neuropsychological impairment
in delirium considered fundamental to this day is an
attentional deficit. Referring to attentional deficits as
"level of awareness, " Engel and Romano clearly use
awareness to refer to problems "focusing attention on the
important precept. " One has difficulty in "screening out
interfering perceptions, whether they arise from the
external environment or from within." In 1972, Chedru
and Geschwind , neurologists, arrived at the same conclu
sion and further showed clinical correlations to varying
degrees with other cognitive neurological elements (2).
Over the five decades since this paper was published, the
clinical criteria and the testing criteria (3) for delirium
have remained grounded in the teachings of Engels and
Romano.

Current clinicians would be mindful of the warnings in
this paper. We are told that delirium is prevalent and
underrecognized and that its causes are environmental
(an acquired disease) and usually multifactorial. The
authors reveal that hypo- and hyperactive cases are
common and remind us that the behavioral and other
psychological manifestations are variable and fluctuating.
We are warned that isolated nighttime occurrences of
cognitive impairment, often called "sundowning" in

current parlance, are not to be equated with delirium,
which also may be exacerbated by darkness, but persists
throughout the day, a distinction first pointed out in 1908
by Hawley (4). Moreover, Engel and Romano believe
that all delirious patients that are not stuporous are
frightened (1), an emotion that may cause agitation and
paranoia. This fear and paranoia may be exacerbated
by bedside discussions that are misinterpreted. And of
course, the use of restraints can provoke additional
hyperactivity .

The article departs in some ways from current thinking .
While current thinking endorses delirium as a metabolic
syndrome, the use of the EEG as a marker is not widely
accepted today. On the other hand, Engel and Romano
viewed the EEG changes in delirium as pathognomonic
with 100% sensitivity and specificity, test characteristics
unfortunately too good to be true. They also explain the
variable behavioral manifestations of delirium by the
"ego" of the individual, and while this precept conforms
to their training in psychiatry, it would not be accepted
entirely today. And although treatment of the underlying
disease, the use of family members as a calming influence,
avoidance of sedatives, and control of noise and lighting
are consistent with our current tenets of treatment, the
use of a "tub bath" as an alternative to using a sedative
drug is not feasible in most hospitals today, and perhaps
unwise.

Some of the current challenges in need of additional
research were raised by these authors: 1) to what extent
does delirium presage dementia, versus being an isolated
syndrome? 2) what is the cellular and biologic basis
of the syndrome ? and 3) what is the most effective
treatment?

From: Aging Medicine: Classic Papers in Geriatric Medicine with Current Commentaries
Edited by: Robert J. Pignolo, Monica K. Crane, Mar y Ann Forciea

© Humana Press, Totowa, NJ
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I T IS a curious jact that while most plrysicians have a strong bias towa rd an
orgu nic .etiology oi mental disrurbances, at the same time they seem to hav e

little in terest ill an d. indeed. often completely overlook delirium , the oue mental
disorder present lv known to be based UII der.uigement oi cerebra l merabolisru.
This state of aff'lir; p(.. rsists ill sp ite oi the faCt that many ser iousl y ill hnspitn lized
patients expcricnre some degree oi delirium du ring th e course of their illness.
The cxpl au at iun i'Jr th is stare cf affai rs is not difficu lt to lind. III thc tirs t plan',
till: defil'i"encics ill the ed uca t ion of ma ny pl!ysil'ia ll:> il! c'luip litem to recogn ize
any bur the 11I1./St tlagrnnt examples of delirium. m uch less (() diITen:ntiate" il
from other rypes of pS~'I'hlJll)J;ic d istu rbance ordinarily eucuuntered all1(1n!{ rnedi
('allY ill p.uieurs. ~kSI .lelirious pat ieuts are cOllsiliered eirhcr ' du ll. stupid.
i~lIoralll.or uncooperative. I I i~ only when their behavior a nd ronreur oi thoug ht
are J.:w:::sl y deviant t har all ;\ onornta l meutnl st ate is rcrcguized . although it is 1101

always l'orrcl:t1 ~ ' ideutitied as del irium. Only the la t ter type of ·pa t icn t . often
a m:\ il;l~Clllelll problem Oil a medical or surgical service, is likdy to resu lt ill a
psych iurric cousultation . The psychiatrist. on the other hand, is likely to sec
on1\' rhe more rlist urbcd dc lirous pa t ien ts situe he is ~l'nerally ca lled ill cousulra 
IICIII ollly wheu :>1I11I <.'olle is disturbed uy the ll.ll il ·III ·" ln-h.rviu, . . l lcn cc, 11 0 1

only may his picture of delirium be a resrrirted one, hilt also, seeing rhe patient
in the home terri LOry c f thc" orl,(anic" sper ia lists. he is less likely or ab le to pursue
a n undersrnnding of the underlying physiologic dcrungemenrs, which ~\ re genera lly
conceived to be the proper domain of the iutcruist . l.:nhappily. t he-uufortuua te
patient 's ma lfuu ct ionin g brain res ts iu limbo, all object o i at teut ion and inte res t
neither to the medical mall nor to the psychiatrist .

This- unsatisfactory state oi affairs is not helped at a ll by how the matter
is handled in either the medical or the psychian ic texts. The studen t who hOIJl';;
to rind some clarification of these matters ill modern text books will ga in only
confusion . The more modern tex tbooks of psychiatrv follow the ofiicia l system
of classificutiou adopted by the American Psychiatric Association, whereby
deli rium is correctly included a mong the d isorders caused by or associat ed with
irnpairrnenr of brain I issue.funnion . l.~ BUl these' are then subdivided into acute

This \fork W3.S supported In pa.rt' by a gl'01n~ from th~ Found ation. Fund r"r Researc n In P. ychla t r )·.
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and chronic brain disorders, which are classified ill etiologic: terms, such as dis
,orders due to or associated, wifh infection, intoxication. trauma, circulatory
disturbance. ctc., as if each represented a clinical entity The unwary student is
plunged directly into a consideration of such supposed specific cutit ies with
either no or only a vet'}: sketchy consideration of the basic processes uuderlying
and characterizing delirium, There IS little or no indication of the frequency of
t his syndrome or consideration cf 1he various wavs in which bra ill function may
become disordered in relationship to the phvsiclogic derangements characterizing
organic illness, By inference the reader is I(~d ill I too easily to associate delirum
,with certain specific entities, e.g., meningococcal meningitis.vchorea, encephalitis,
bromides, alcohol, head rrauuia, myxedema, and so on, and to overlook t he fact
that in most instances multiple Iacrors ure operariug, sometimes only indirectly
related to ~he primary diagnosis.

The textbooks of medicine are even more rnvalicr in i hcir tre.u ment of this
suhjt-rr. In some it is mcnt ioucd ()nly in passin)! :l!T;t complir.u ion of certain
illnesses, as in yellcw lever or typhoid: f'erhar;s I he l)p;;~ d iscussion is [ound in
Hnrrison's work.' but this is somewhatt misleadim; I>el'ause of l,lit'.author's bias
for the alcoholic patient as depicting 1110;; t pedenl)' the picture of delirium.
Furrhcrvit is surpr isingly larkiru; in any consider.u ion of 1he ph~ siologic and

metabolic factors.
The prnhlem of ck-linium is far from an academic cue, Not only docs the

presence of delirium often complicate and render mere difficult the treatment (Ifa
serious ill~less. but also it carries t he ser ious possibilit y of permnnenr irreversible
bruin damage. With incrensinj; life expectnncy and wiih . improved survival
through the influence of surgery and antibiotics. wv.are now hegjnnin~ :(1 see an
increa;;ing iucideurc of so-called senile and artcriosclerori« demenrias. . Do we
know how often 'such developments ;!rc iniriated during delirious episode's
experienced in the course of serious illness." Bedfonp,fi has recenrly shown that
dement ia not infrcquentlv develops in old people: iollo\\'ing operation's under
g-cncral anesthesia and after shc~('k. in I he course of serious illucss. The physici.u!
who isgreatly concerned to protect the fuiicuona] integrity of the heart, liver,
and kidneys of his pat ieut has 1101 yet learned to haw similar reg-a I'd for the
Iuncriortal in'tegritv of the brain. This is a serious and.iperbaps, tra~ic omission,
Jt is our hope that this paper will stimulate among physicians in general. and
among c1inicai investigators in particular, more frequent recognition o'f and.
greater interest in rhe 'syndrome of delirium:

IJEr-I!\JTIO~

Before attempting to define delirium in -clinical terms , we wish to establish
firmly what- we believe, to constitute the basis for this svndrorne. In the title
the t'erm, "~Yndrome of ('t:rcbral ii~:;u(fi('ienCT'" is used. 'f hi;:; draws arrent ion to

, °

the basic etlology oi ',(I! delirium, and couches it' in terms analogous to the more
Iarnlliar concepts of renal'insufticiency, hepatic irisurrioiertcv. cardiac insufri ciency ,
etc, ..\s with the more familiar types of orgtl;l insufficiency, this refers to what ,
evolves when the functioii of the organ as a whole i,;' il1t~riel:ed with. ior wharever
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reusorr. .Whether applied to the liver) kiditey, or brain. this can be red uced
to two ba-sic underlying processes.vrtamelv . the ·(ailure cf metabolic processes'
to' maintain -the funct ion of the-organ or the loss through death of enough tunc
tiouiug unite (cellsj .ro render the [unction of the organ insulficient ., Ir will be
recognized that the first situation may evolve into the second and that except
in situations of rapid and massive process. both must often co-exist. Further,
the first -situa t ion -may have a high potentiality of reversibil ity, a poss ibility
not likely when-there is cell death unless the organ has the capacity ior regenera
tion of its functional units, which the brain does not. \rith respect to the brain,
this also corresponds to the clinical distinction between delirium and dementia.
Del irium 'refers to the more reversible d isorder an"ct dementia to the irreversible
disorder.. While such a . distinction has some pragmatic value, it would be a

.m ista ke at 't h is 'time in our knowledge to regard these st.au-s as any more than
different degrees or stages of similar processes. This is especially so since clinically
man) patients manifest a lower threshold to del irium in response to some general
physiologic derangement-by virtue of having already suffered some loss of brain
substance (i.e . dementia), although the latter may have been so well compensated
as to have been clinically inapparent. Sometimes the con cept of acuteness is
associated with delirium and chrouicirv with demeutia- >but this is not; correct.
Some types of del irium; such as those associated with pernicious anemia and
myxedema, may develop very slowly and last for weeks or months and yet be
largely reversible when appropriate therapy is "dmiilistcred .3 1 . 3~ Similarly, an

irreversible defect, a dementia , may develop abruptly. as a fter a Severe head
injury, prolonged anoxia, or carbon monoxide intoxicat ion . If the cerebral
insufficiency develops very abrupt I).,. ill a matter of a iew seconds, and lasts
only seconds, the resulting d isorder is svncope, but a!-,aiu we should appreciate
that the basic process is essentially the same as that in del irium.' Indeed , we
know that ii the- unconsciousness of syncope persists beyond 30 to 60 secorxls,
the victim usually ' will pass through a period of delirium before .cornplete rc
covery is achieved, whereas with the lon!-'et l~rst i~lg Ia ints , permanent damage and
dementia may result. .l n 'ot her words, clinica l convention le.uls LIS to deline.ue
a number of, sy ndromes associated with cereb ra l insuftic iencv, a nd it is well
for the physician to appreciate the common denominator shared by del irium
and these other syndromes. In all instances , the factors maintaining the metabo
lism , the functional integrity, and the life of the cell are of primary importance.

THE :\IETABOLlS~1 OF ~I.Hnl.\LL\~ IIR..\I~

Further progress in the understanding of the etiology, treatment, and pre
vent ion of delirium is linked irrevocably with our advancing knowledge oi cerebral
metabolism. For a long t ime progress in this field has been' slow and uncertain,
and few have seriously interested themselves in it . The last decade has, however,

seen a great surge of in terest a nd progress. as indicated by the founding of the
Journal of Neurochemistry in 1956 and the holding of two International Neuro

chemical Symposia. We will make no attempt even to summarize the important

recent advances but would refer the interested reader to the two volumes con-

(Continued)
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taming the proceedings: of the two international conferences and to a recent
review, R,11I

It is misleading to speak of brain metabolism in any unitary fashion since
it is becoming clear tha t not only may there. be major differences in ' ~he metabo
lism of the neuron or nerve pathways compared to the supporting structures,
but also that there, are significant differences in the metabolic activity of the
various regions of the brain. Lowry" has developed an elegant technique which
makes feasible the rncasurernent of enzyme concentrations in single ceil bodies
and related structures and has demonstrated significant differences in the activi
ties of 9 enzymes in cell. bodies and related. structures taken from 6 different areas
of the brain

There is need for caution in accepting too easily the classic generalization
that" brain" derives its energy entirely Irom aerobic processes and that glutose
is the only substrate. While clinical observation and in ,vivo studies leave no
question that both oxygen and glucose are essential to maintain higher nervous
(and mental) activity, the exclusive emphasis on this Iact has tended to obscure
ot her biochemical derangements that may take .place in spite of adequate oxygen
and g-lurose supplies. Even this dependence on aerobic processes to maintain
the normal state of the brain may vary. Shnpot ," for example, has shown (hat
the susceptihiliiy of the brain to hypoxia varies with thc lent of functional
activity of the central nervous system. He cla ims that resistance to hypoxia
is increased by inhibition and falls alter severe excitation, If verified, this
phenomenon is one which could have very grcat ciiliind importance in respect
to the susceptibility to develop delirium. It is a comrnon clinical observation
that an organic syndrome (usually demcnt iu) 'may develop rapidly airer aperiod
of psychologic stress, Shapot has also pointed out that the energy produced by
the cell is utilized in two ways, namely, ior ., structurul metabolism" (renewal
oi cell structures) .and for specialized function al metabolism. Obviously such . a
distinction between structure and function is only a relative one, involving as
it does relative rates of chemical reaction underlying ' various. processes. Xoue
theless this does introduce the possibiliiy oi competition between these twokinds
of metabolism, as when there is an excessive need or an insufficient supply in
voking one or anot her system. In another study, Shapot demonstrated that,
when rats were teased to exhaustion, methionine incorporation into brain proteins
~\'~S much lower than in control animals. whereas. if the exhausted rats ~\'ere

left "lone to sleep for 3Q minutes, the rate of methionine incorporation. was
'grea t ly increased as compared with the controls, He interprets these findings
to mean that , since during the first minutes of sleep following intense excitation
the cerebral respiration still proceeds at a high level and the energy requirements
for functional activity are presumably minimal. this energy. must -therefore be
for; the requirements 'Of the structural metabolism . which then restores the iunc
tional capacity of the nerve cells . Thereafter respiratron agam-falls.as the animal
continues to sleep.

Other' studies indicate i4wt· the am ino add and protein metabolism of brain
is much more active than -heretofore had been supposed IS,. 1e Strecker" brings.
support for. the idea that rhe.glutamic acid-glutamine svstem can act as a horneo-
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snnic. maintenance mechanism, controlling- carbohydrate met..ibolism and the
many metabolic ~rsteme which are interdependent with carhohudrate rnetabo
lism Sporn. Dingman and D~LaicQ'~ have recently demonstrated 'a rapid rate of"
uptake of intracistemally injected 'proline by brain protein and the conversion
by brain oi this proline to glutamic acid. aspartic a·cid. alanine, .gamrna-amino
butyric acid, ornithine, 'and argihiae.

The -alleged roxie-effects of amrnouiu.on the function of the central nervous
system. with its suggested relationship to the 'delirium of livef .disease. focuses
attention on the processes of ammonia.formation in the brain and-the mechanisms
of its .removal, for which the glutamic acid-glutamine system ieregarded as the
most- likely candidate. Weil-Malherbc' observed that brain cortex slices fosrn
ammonia at a Iarilv steady rate in a glucose-free medium. This finding is of partic
ular interest ill the Ii!-:ht of Geiger's observation!" that. if cerebral blood flow is
increased two- or threefold oyer normal during a glucose-free perfusion lasting
an houror longer, the electrical activity (EEG) is maintained, reflexes can be,
elicited. and oxygen consumption of the brain. is onl~' slightly below that or>
rained with glucose. Ceiger and his co-workers showed that during glucose-free
perfusion srructural components arc used up by the brain while the preparation
still maintains its physiologic -Iuncrions. These experiments indicate that.
,given a fast enough cerebral blood How, the brain can survive and maintain its
exciuibilitv ill the absence of ducosc for over an hour bv usiuu some of its struc-. . ~ . .. ..
tur.il components. Geiger believes this can be explained on the assumption that
the breakdown products resulting from uournrbohydrate metabolism in thc
brain arc toxic. but th at by speeding up 'blood flow these breakdown products
of ncucnrbohydrate metabolism arc quickly eliminated. This worker also showed
that the -braiu ceases to oxidize glucose, accumulates a high concentration of
lactic acid , and loses its physiologic activity -in perfusion experiments after
about 60 minutes of perfusion without the liver, The insertion of an isolated
liver into th~ 'perfusion or the addition of fresh liver extract restores-cerebral
glucose os.idati~)Ji. :\ depletion (;f the galactolipid ,alld phospholipid .content
of the brain is observed during perfusion in t he nhseru:c of the liver, but the
addition of cvtidin and uridin ma intains zlurose oxid.u iou even in the absence. . ,-

of the liver and prevents the depletion of liquids.
These are but a Iew of the recent discoveries which invite the clinical 'in

vestigator to turn his a t tent ion to the exploration of similar phenomena in the
brain of the patient, with delirium.

rna ~IET.UIOLIS~1 OF THE rtl·~I.\N IIRAI"

The problem of invesrigutiug the metabolism of the intact human brain
presents major ditiiculrics. This subject is well reviewed in a recent paper by
Ketyl~ whose nitrous oxide technique has been, the most extensively used method
of studying the general metabolism of the brain-in vivo. While it has yielded
useful results. particularly in respect to the quantity and dynamics of c~rebral
blood How, on the-whole it has been of limited yalue in advancing our knowledge
of cerebral metabolism in delirium. Some of the reasons for these limitations
have been pointed out by Kery, For one thing, since it measuresonly the-total

(Continued)
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oxygen uptake -of the total brain, it gives no information as to how or even whei,e
such energy is being utilized, a point already emphasized when we drew attention
to the contrast between so-called structural metabolism and funct ional metabo-:
lisrn. Thus, it is not surprising that coma is the only situation ill which marked
depression in oxygen uptake is consistently found . With the lesser degrees of
derangement characteristic of delirium, results have been inconsistent. This.
we suspect, is more a reflection of a poor design cf these studies than a deficiency
of the blood flow method itself. The technique usually has been to select iur
cerebral metabolism studies pat ients with established diagnoses, such as congestive
heart failure, pernicious anemia , hypothyroidism, hypertension , etr . Init then
to make onlya 'crude evaluation of mental status. oftcn with little understanding
of what psychologic and behavioral characteristics could he expected to correlate
with reduced cerebral metabolism. In some case reports it seems improbable
that the patient was' delirious and in others it is impossible to tell Irom the

, published mat erial. Further, only a Iew invest iga\ors han' made serial obscrva
tions on the same patients, either during spontaneous recoverv or during the
application of specific measures which might he ' t'~pl~ctccl in allY part icular
instance, to improve -cerebral metabolism, And in some 01 the inst anrcs in
which this was done, the techniques used to cvaluare the rhange in menial
status were so inadequate as to limit greatly the signifirance of till' results.
In spite of these deficiencies. there is a quite suggestive corrcl.u ion het wven thi·
degree oi decrease in cerebral cxvgen consumption and the mcnr.ii st ate- in
hypoglycemia. diabetes, ' pcm icious ' anemia. and hyput h\Toidisll1.~'~-:2 It is
our opinion that when more attention is.paid to idcntifving-nud <"'·;'.IU;\ling those
aspect~ o( mental function which arc characteristic d delirium .uid 'Ihe}1 each
patient 1s used as his own rontrul, a much more consistent rorrelation between
cerehtnl oxygen uptake and mental status will be established in delirium. I'er
haps the main exceptions might be those siruarions in which increased oxygen
uptake is .not' maintuiuing the function of the brain bUI some orher. pron:S';l-;;,
such as acute inflammatorv reactions in encephalitis,

TilE ELEl'T1K!E!'ICErJL\L(lGIC\~1AS A:--- l:---DE..\' of CEI{EI:IL\1. J~SI'IT1CIE!'\l'Y

At present the elertroencephalogramcas an index of Iunrrional metabolism.
is by Iar the most sensitive and reliable indicator of cerebral insufficiency. as we
have defined it Jndeed, in this respect -. the electroeucephalogram reflects
cerebral insufficiency. as reliablv.Jt not more reliably, than the electrocardiogram .
reflects myocardial.insefficicncv. rn spite of the considerable evidence that has
accumulated oyer the pa-st 15 years. this fact remains little known and even less
used , either by. investigators or by clinicians. Victor nud- Adams' state. " T he
value of the elect roencephalogram in studying delirium has Itlrgely beenlimited
by the difficulty of-obtainlng records-free oi movementartifact . There is some

evidence that the EEG in severe delirium shews non-focal slow activity ill the

range of. 5:i per second. a state .which rapidly returns TO normal as the delirium

'clears. III milder degrees ofdelirium there is usually no abnormality of the EEG

:~s we:shall show this statement is !;:-msly maccurate
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Acrnallv, ~;erard~:ldemonstrated more than 10 year" a-go t1\~H, EE(, frequencv
could be' expected co parallel changes in the metabolism of , the cell, -increasins
with rise inmetabolism and decreasing with 'fall in metabolism Polarographic
studies dernonstrato ,1 very close relatlonship i;l' rink ' between local redurrlon. . ,

of oxygen availability as measured ' by the electropolarograph and change in
the EEG; the latter usually occurs 6 to 8 seconds after the local-oxygen tension
begins to fall.~1 Both experimental and clinical observations -bear this out.
For many years it has been known that both hypoxia and hypoglycemia produce
slowing of the EEG:~; These are (wo physiologic conditions uurlerwhich it is
well established that the metabolism of the brain cannot be successfully supported ,
With the application of a quantitative method bf frequency analysis of EEG,
it has been possible to demonstrate significan t slowing' of the EEG at ambient
air pressures equivalent to 12.000 feet and at blood sugar levels below 60 mg.
per'IOO c.c. , changes which increase progressively as oxygen saturation and blood
sugar levels, respectively . are further reduced.~6 .~~ Indeed, changes in EEG
frequency can be demonstrated before any change in psychologic performance
becomes demonstrable and well before any chan~t' in total cerebral oxygen uptake
can be measured by the Schrnidt-Kety method. Similar results have lteen ob
tained using alcohol," carbon monoxide ," and Freon (F12);~11 In , all these
experimental studies, the Iundurnental !'act has been demonstrated that the
psychologic changes ccrrelntinu 1llc}s\llrel'isely with the slowinz of EEG frequency
were those that had to rln with awareness, ut ten cion, memory, and eornpre
hension-e-that is. the cognitive ,Iunct ions. Observing on different occasions the
effects of hypoxia, hypoglvcemia. and alcohol on the same subjects, we have'
demonstrated that, for comparable- degrees of slowing of the fEC, the de;~n'e

of disturbance in cilgnition, as nssuy ell by clinical tests, was essentially the
same under each of these three circumstances." On the other hand, the individual
subjects differed appreciably as to their behavior, content ill' thought, and ex
pression of affect, depending on whether they were under the influence of hypoxia,
hypoglycemia, or alcohol. The next sl'criol\ will take up the more detailed
delineation oi these psychologic characteristics ol delirium .

Such studies indicate an approach to the experimental production and studv
of delirium . We have demonstrated that drugs or physiologic processes that lead
to slowing of the EEG also lead to a reduction in the level of consciousness and
the efficiency oi cognitive processes.":" \\'e have not observed any circumstance
in which under experimental conditions diffuse slowing of the EEG failed to be
correlated with such an alternation in cognition or vice versa. For example,
the prolonged administration of ACTH or cortisone is occasionally associated
with psychotic reactions. .\CTH and cortisone produce no change in the EEG
frequency of norma! subjects and most psychotic reactions occurring during the
administration of either ACTH or cortisone are unaccompanied by EEG slowing
or by changes in cognitive functions characteristic of delirium ." In those Iew
instances in which diffuse slowing does occur, ;t reduction in the level of awareness
has been a consistent feature. Atabrine (quinacrine) administered to normal
subjects produced heightened attention and vigilance and increased the frequency
of the EEG, resulting in a syndrome which was clinically different from delirium."

(Continued)
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Utilizing this experimental technique, it has. also been shown that the signifi
cant EEG finding is the degree of slowing rather than the absolute frequency.27 ,28 ,33 .•·
Thus, if the EEG initially is fast or in the upper range of normal, a significant
reduction in the level of consciousness and EEG frequency may be provoked
by drugs. alcohol, hypoxia , etc. without the EEG frequency necessarily falling
below the accepted normal range.n,~8,33 It is therefore possible to have a normal
EEG in the presence of an appreciable degree of cerebral insufficiency and 're
duction in the level of awareness, as when a person whose premorbid alpha fre
quency is 11 t.o 12 (ler second shows a slowing to 8 to 9 per second during a moder
ate delirium. Both of the values still fall within the accepted normal range for
the adult populat ion.

The experimental data receive ample confirmation when one examines
patients exhibiting varying degrees of disturbance in the level of consciousness
and cognitive functioning (as established by the techniques of examination to
he described) in the course of an y somatic illness. When one studies patients
who, improve spontaneously or as the result of appropriate therapy, all patients
show an increase in the frequency of EEG corresponding t.o the degree of recovery
of the underlying clinical condition and the degree or' improvement in rhe level
of awareness."-" As in the experimentally provoked del iria, a few clinically
delirious patients exhibit EEG frequencies within' the accepted range of normal,
but thesealso show an increase in frequency on improvement , indicating that
their prernorbid EEG had been in the Iast range. \~'hen physiologic derangements
can he corrected. as with the administration of oxygen to the patient in congestive
failure, the change from the recumbent (0 the sitting posit ion in the patient with
pulmonary edema, the administration of glucose to the patient with spontaneous
hypoglycemia, or the transfusion of blood to a patient with very severe anemia,
then changes in EEG frequency and in mental state may take place rapidly and
always to a corresponding degree." The majority of patients with untreated
pernicious anemia have slow EEG's-al~d reduced levels of awareness and both
of these abnormalities respond rapidly to the administration of Vitamin BIZ or'
liver extract." Of interest is the fact that in pernicious anemia the improvement
in EEG and -in mental status corresponds. in time with the beginning of the
reticulocyte response and antedates by a considerable -period the rise in hemo
globin. This we consider as evidence that the pernicious anemia process includes
a cerebral metabolic defect independent of the oxygen-carrying capacity of the
blood; a -finding which may be related to Geiger's findings noted previously.IS

Addison's disease, and .hypothyrc id ism arc two other' condit ions in .which such
E.EG abnormalities occur with great regularity and respond specifically to
appropriate hormone therapy.35 ,3i

All-these clinical and experimental studies have revealed that the degree
of slowing of the EEG corresponds best. with the disturbance ill consciousness :
that these Et:G changes are reversible to the extent to which the underlying
pathophysiologic process is reversible : and that the character of rhe EEG change
is independent of the specific underlying' disease processes -but- is mere related
to its severity and duration. Orl the other hand , rhere .is little correlatiorr between
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the degree oi EEG change and the more personal aspects oi behavior. as will
be described .

THE: n.l~H:AL ~ Y"D.g() .~IF, ; DEUIHDI

\re thus arrive at the propositioit-thut a derangement in functional metabo
lism underlies a ll instances ot' delirium and thai this .is reflected nt the clinical
level by the characteristic disturbance in eognitive functions and at the physiologic
level by the characteristic slowing oi the EEG'. To express rhis.slightly.differently,
a reduct ioh in the level of cogniriou is a sine qua-non of delirium: a relative general
ized slowing of the EEG is a sine qua non cf delirium, the clinical expression ofa
cerebral metabolic defect ; th-e diagnosis oi delirium is unequivocally established
when it call be shown that the level of awareness correlates ,..irh changes in EEG
frequency, reduction being accompanied by further slowing of the EEG and
improvement by relative acceleration of the EEG.

Before describing in more detail the 'iJ ent ify ing psychologic chumcreries of
delirium. it might be well to comment on the inadequate and confusing fa~hiun

in which delirium and the behavior of delirious putients Jrt: referred to in the
literature. While there are virtually. no papers all delirium per. se . hospital
records and the medical literature abound with case reports iuvnlving patients
who are delirious by the criteria we have est ablished . . hisome papers tilt' evnlua 
t iou cf the mental state js all import a n t correla te ofuther ph ysiologi c or pathologic
processes that are. the subject of in vestigution. Yet. it is common to lind such
statements as : "The pat ient was di soriented but not delirious." " T he pat ient
was confused and agituted. a lmost deiiriou~.· ; .. He was 'confused and lethargic
attd became delirious at night." .. He \\'<):5 intermittently objundcrl and hallu
cinuting." "The patient became uurnoperat ive and confused ." . " T he patient
was unable to cooperate because of lethargy" (rhis was a patient with ammonia
intoxication ),

Oi a patient rlying of hepar ic and renal failure We read .•. Throughout his
hospital sruv the patien t had displayed varying- -degrees of cmot ionul lability
aud alertness. During the last ·l weeks of his Iilc he had I!L\('(11.11 i ll !-!, periods of
lethargy, drowsiness, ohtundity, ami disorientation .' In a discussion of the
treatment of .pne urnococcul pneumonia. the '::lSC descriptions of patients who
unquestionably were delirious include, "He was irritable and thrashing about,"
"For the first 3 (rays the patient was restless 'a l1l.1 almost maniacal.' "On ad
mission he was- semistuporous. ana although ', responsive to questioning. his

answers were irrational. Eight hours after admission he wasafebrile, completely
rational. uud was a ble to sit up ;tnd eat his meals." A good example oi a hodge
podge description is the statement. " T he retention of ca rbon dioxide occurring
in patients with alveolar hypoventilation may produce a variety of mental
manifestations. i.e. • depression, anxiety, m arked irritability, somncleure , con
fusion . delirium , and .corna ." These examples a re picked at random a nd a rc
complerely typical of current writing' •....·hen the mental status of [he patient is
mentioned at all. which often it is nolo It is apparent that most physicinns .huve
only the vaguest comprehension of the phenomena they are attempting to report
and therefore dispose of the matter by referring to whatever most forc ibly strikes
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their atten.tion. whether it he the sign ificant process or not. This is dearly an
unsatisfactory situation, hardly conducive to clear understand ing of the conditions
being reported . I t might. be compared to reports of examinations of the heart
which read "There were unusual sounds," or; ., There was an exceptionally fast.
and disturbed rhythm," dr, ., An odd pause every now and then, dearly tantaliz-
ing but unhelpful descr iptions even if vaguely correct. .

We have inrcntionally delayed discussing the clinical picture of delirium
until the case had been developed for delirium as a unified syndrome, a syndrome
of cerebral insufficiency. If we have achieved this, we hope it will now be possible
for the reader to comprehend in an orderly and logical fashioil the manifestat ions
(It delirium. Hopefully this should lend to more frequent recognition and more
accurate description of delirium .

The distinctive feature of delirium concerns the cognit ive Iunct ions and the
level of awareness , ranging all the way from coma, the most severe degree. 10 a
disturbance which is delectable only by very exacting (and clin ically impractical)
psychologic testing. That there is a degree of metabolic insufficienrv beynud
which consciousness cannot be maintained is a quant itative rather than a qualita
tive consideration. as evidenced by the fan that all the characterist ics (IfdE;lirilll1l
can dearly be demonstrated if the paricnt can be studied before he becomes
comatose or during the period of recovery from coma .

The reader may perhaps best orient himself as to th e nature of the experien ce
of mild delirium hy his ownpersonal experience. Tluu most familiar is mild
alcohol ic intoxication. .'\ 150 similar. although not strictlv speaking "deliriuru"
as \\'~ have defined it. is the experience of being awakened suddenly in the mid
dle of the night, especially in a st range place . Subjert ively one notes a sligh.t
blurring or haziness of perceptions 50 that what impinges 011 the sense (Irgans
is not so promptly or accurately identified nr apperceived . " TIlt' . familiar
motion picture stunt of depicting the experience of rife c1r;J1iken person b~' a
blurred image which only gradually comes into focus is a good hilt perhaps cari"
catured demonstration of th is. Xor on1\' docs one [iave difficultv in focu~jn~. "

attention on. the important percept . but one also h.rs difficulty' in 'screening <Jut
interfering perceptions, whether they arise .from the external environment - or
from within. Similarly one notes a difficulty in marshaling one's thoughts
logically, coherent lv , and appropriately: Desired memories and associations
seem' less readily accessible and often undesired or inappropriate memories and
associations appear in their place. The execution , of 'appropria te behavior and
speech encounters the Same difficulties;

With very mild delirium . such difficulties may be quite inapparent to the
observer since, for the most pan , they Can be adequately overcome by' heightened
effort: :\bnetheless the EEG at this point -already will show some slowing as we
'have demo nstrated in ' l.loth .experunental and clinical delirium. Bur . if the pa
tient -does not or cannot, mobilize: the increased effort. the observant physician
will note vagueness. uncertainty, hesitancy in 'the patient 's manner of speaking,
and errors or .conrradicrions of fact that the pa tient mav or may 11.Ot himself,
correct, At this point the patient rnav a('kn(h\'l~dge that he is having 'some dii
ficultv-in thinking or remembering
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With. Iiirtlrer ad va nce oi the delirium, this state become s more Hlaniiest .
);"ow the pat ient becomes unable to perform correctly, even .wirh heightened
effort. He begins to appear confusedand even bew ildered. His responses tend
to be stow, uncertain, arrd often reveal -errors in memory retention. and recall .
Theheighteued effort may be revealed by the knitted brow, the 'expression 01'

concentration, the slowness I~r the responses. and a tendency to look I1p or to
look around wheu asked even relatively simple. straightforward questions,
At this phase the patient is beginning to have significant d ifficulty in dealing
with 'fbstract. concepts. On~ of the'earliest expressions oi this is the disturbance
in time orientation, first in respect ·tQ the day cfthe week alTO later in 'respect
to month -and year. He shows increasing difticulry.in retaining and grasping what
is presented to him, so that- he becomes less able to follow the rlircctiousof the
doctors. nurses, 'or family. He gives up reading because be cannot comprehend or
retain what he reads, and his conversation becomes increasingly limited, in
coheren t, and irrelevan t .

. Soon he manifests confusion in his orieut.uion as to place, misidentifying
his location. or identifying it' correr.tly only by the most painstaking visual search
to establish landmarks, He now may rnisideurify what he perceives, mistaking
voices in tbe hall Ior those or. familiar- persons or pieces of Iurnit ure ior 'people.
His language becomes [ess coherent and understandable, and his cainll~ity to

maintain .a t teu t iou io,r any type oi task pr ogressively berornes d iminished.
Concurrently. there ' tends to be progressive loss oi motor' control an il of sk ills:
with increasing ditticulry in feed ing , grooming', writing. etc. Inrontinenre of
urine and feces, drooling. a nd .spilling oi f(jod a nd water all are charact eristic oi
more severe delirium. :\t tirst the patient may have the delusion th at he is
urinating or defe cating in the proper place, as in a d ream, a nd may fed guilty
or ashamed later to discover that he had soiled his bed. .\5 the condit ion de
terioratcs, however. the patient seems 10 lose all ,!Wa n:nC5S of these social rc
quirerueuts, if he is aware of ur inuting or defcclling at all.

In the tinal stages uf delirium. before stupor or coma supervenes, the patient's
speech usually becomes iucohcren t and mut tcriug. l Ie seems to he illC':Ipabk' of
comprehending' or respond ing to even the simplest questions, and he is tntallv
disoriented for time and place. He may recognize only the most familiar persons
in his life, often mis identifying' strangers 'as members of the family. Picking,
groping. grasping, and ataxic movements make their appearance. He becomes
less and less responsive , lapsing into a stuporous st.ue and finally into CI)111a .

With each of these stages there -is an increasingdegree of slowing of the [EC.
With the mildest degree oi delirium the' slow ing may only be demonstrated by
doing a frequency count, but as the disorder increases ill severity the EE< ~

becomes more ob viously slow and irregular. reaching in progressive steps the
very irregular and slow (1 to 3 per second ) pattern of cornu. Usually when the
slowing has reached .~ to 6 per second or less, the 'cha ract eristic disruption o(tbe
pattern by opening the eyes is no longer observed , a physiolog ic correlate of the
reduced impact uf externally derived percept ious. . .

This description in essence summarizes the sequence of changes in the level
of consciousness characteristic of progressing delirium. Needless to say, the rate
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and order in which such developments take place vary greatly from person to
person. Thus 0'I1e patient, following an overwhelming noxious stimulus. such as
a severe head trauma, may become instantly ~omatose, and recovery may reverse
the steps ' just described . In some patients' the disturbance in consciousness
may progress only to a mild or moderate degree, ~'hile ill others it niay fluctuate
considerably, depending on variations in the severity of the underlying metabolic
disturbance. In every case, however, the degree of slowing of the EEG correlates
well with the degree of decrement ill the level of consciousness as is manifest by
the progressive changes described above,

This description adequately delineates the psychologic and behavioral
changes that characterize -all cases of delirium . ·1t by no means, however, covers
the full range of behavioral and psychologicaberration which may be notedin
the course of delirium. These run the gamut of all varieties uf psychopathology,
and, in this respect, delirium may simulate anv type of mental disorder. neurotic
or psychotic. But, as will he discussed later. the presence of the dist urbance il]
the level of awareness and the characteristic EEG changes provide the basis
for differentiation of delirium from other psychopathologic entities. If we posto 
late that the effect of a cerebral metabolic. derangement is to interfere with or
damage mental processes or mechanisms in the reverse order in which 1hey
have been acquired (learned). then the polymorphous character of the clinical
expressions of delirium become more understandable. In addition to interference
with the systems whereby new and current stimuli.are perceived and related
to old experience, the systems that have to do with the recording in memorv
of such new experiences and their subsequent translation' in 10 appropriate
thought and action are also affected . Further. the systems that have to do with
the maintenance and focusing (If attention seem to be particularly vulnerable.
These are all functions of the ego. and one is justified in presuming that the
ego is weakened as a consequence of this attack on its organic substrate.

This weakening of the ego is also manifest in the varieties of bizarre thoughts
and fantasies which erupt into consciousness and in the primitive character of
some (If the defense mechanisms that: may be used . With the more severe degrees
of delirium, one sees a mental apparatus virtually stripped of all hUI the most
primitive ego functions and barren of the. social end -cultural standards repre
sented by the superego and the ego ideal. This means that. over and above the
universal and characteristic disturbance in the level of awareness, the more
personal and idiosyncratic characteristics of the behavior of the delirious patient
will be determined by his own JYdSt development.

Accordingly, among delirious patients, we may expect- to see varying degrees
of anxiety, depending on the nature of past experience, the variety oi ego-de
Ienses available. and thenature of support the patient receives from his -environ
merit Some patients may experience a great deal of free-floating anxiety,
with frightening thoughts, fantasies. and dreams and with all the behavioral and
physiologic expressions of the anxiety reaction-tremor. sweating, tachycardia.
and 'sa on. Occasional patients succeed in -overcoming this:anx'ie~y by deriving.
or minimizing the extent of their intellectual defect, by withdrawing' from. or
avoiding situations' ill which t heir defects may .become manifest: by recourse
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tc .sleep, or by confident dependence on the physician nurse, 'or i;lmily who will
care for them . P,rtiCHt';" with such suecessful ego -lefenses rnay reveal little- mjlli··
iest behavioral aberration ' and rhe .Iuct cf even a considerable degree of deliriunr
may be inuppareru unless the ' physician . d e ril (i.I ! ~trates by examination the rt:.
·duction ill die level of awareness. :\-!.a ny or these latter patien ts succeed ill 'hiding
their delirium by a facade of pleasantness, cooperativeness. or- by parrying with
humor or some aggression questions -or tests which may expose their- difficulties.
Some patients with relatively. well-developed and healthy. ego function prior
to illness m.ly even lapse silel.l.tl~ 'into coma with only a very artcntive ob~erver
appreciating the development of delirium . .-\r the other extreme are the more
margiuully compensated patients, psychologically speaking, in whom the meta
bofic derangement applies the coup de .grace, so to speak; to the ..lready weak ego.
Among such patients on~ is more likci}: tosee extreme degrees of anxiety and
panic, with gross sense deceptions, hallucinations. and delusions of a psychotir
rharact er. Such patients are so grossly disturbed that they rarely escape t~

. physician's attention . even though the .diagnosis of- delirium is not always cor
rectly made. The chronic alroholir seems particularly vulnerable to this type
oi development, perhaps as much the result of being the kind oi person- who
becomes a chronic alcoholic. as 'the result of the prolonged influence of alcohol

' or withdrawal from it. Sneh patients may injure themselves in panicky llights
or may injure others in frantic" mternpts to ward .off what they misinterpret as
attacks.

Equally imporran I are the varieties and expressions of depression in the
delirious patient. A patient who has previously experienced depression or the
patient whose earlier development renders him more vulnerahle [0 depression

.may well' respond to the perception of loss of his intellectual <lJ1cI mental functions
with depression. Some patients may respond with excessive shame to their
inability to maintain standards, 'cspecinllv- in respect to soiling. And some
patients may respond with guilt to the disturbing al!gressivc and or 'seXual
impulses which surge up during the delirium. Some of these patients present
serious suicide risks and it is sometimes oulv the severity to the lI11clcrlyinl-: disease
which renders them physicnlly incapable t!) carrying out the suicide.

:\ 11 varieties of neurotic and psychotic behavior may become manifest or
accentuated in thc course of delirium. In general, such developments constitute
accentuations oi previous tendencies which may have been latent up to this time .

.Au important- clinical characteristic of dcliri~m is the fluctuation in the
manifestations. Many patients appear to be much more manifestly distllrbc~1
and delirious at some periods of the 24 hours than others. Careful examination,
including EEG study, reveals that these tiunuatio'ns generally are not related to'
changes in the uuderlying . metabolic disturbance, but rather to psychologic
and environmental factors. Thus it is quite common for the delirious patient
to appear mere anxious and disturbed at night rhau during" the day, it situation
which finds its explanation in the fact that at night the patient has fewer sensory
guides to help him in orientation. The darkness and the absence of familiar
persons contribute to this. This accounts for the frequent report by doctors
and nurses that a -patient "suddenly becamedelirious" at night; most often the
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patient already was delirious but did 110t manifest behavior 'that was recognized
as disturbed until the additional stress of darkness brought forth more manifest

anxiety and disturbed behavior,

THE EXA~IN:\TIOS OF; THE DELJRIOrS P:\Tl~:-iT

In the great majority of instances, the presence of delirium can be recognized
and established in the course of taking the routine history. Once the physician
becomes suspicious that there is a reduction in the level of consciousness, he can
test this without the patient necessarily d iscovering that he is being so examined.
For example, by repeating questions concerned with dates and names of places
involved in the patient's illness, he may discover whether or not the patient is
able to give consistent answers. By asking the patient to provide such factual
dura as are usually found on the from sheet of a hospital record or are easily
ascertained from other sources, as the home address, telephone 'number, dale of
hirrh, date (If marriage; ages and dates of birth of children , physician's name ,
address, and phone number, duration of residence, etc. it is usually rela tively
simple to demonstrate all but the milder degrees of disturbance in consciousness.
The atmosphere (if testing, which may be d isturbing to some patients, may he
eliminated if the - physician simply frames his questions in terms (If asking for
information, even ask ing the patient for t he date as if he.. the ph ysici an , docs not
how it.

A'numher of relatively simple testing procedures arc available if one wishes
to establish the presence ora milder delirium or to follow seri ally the course of
delirium. Perhaps the most useful is the serial subtraction of numbers. asking
the patient to subtract 7 from 100 or j from 100 down t<'l zero. Here one notes
the speed, accuracy. the number and nature of the errors made ami whether the
patient perseverates or !(J5eS his place or simply errs in subtraction, or has to

seek recourse to a concrete guide such as counting on his fingers. This procedure
tests . not only attention . and concentration but also retention, memory, and
the capacity to handle abstract concepts (numbers) without recourse to sensory
guides. ill evaluating this test . one must. take into account the educational
background and previous intellectual level of the pat ient. It cannot be used in
patients who have not had at least a sixth grade education . Another user ul
procedure is to test the number of.digit s which the patient tan retain and repeat
'Iorward or backward. The-interpretation of Iarniliar proverbs tests the capacity
(If the patient to deal with abstract concepts. ~\"ith the more severe disturbances
ill consciousness, the patient may be unable to repeat the proverb accurately,
much less interpret it . With somewhat less severe delirium. 'the patient may
repeat the proverb in essentially the same terms, or ~ive as its interpretation
the concrete literal one. The- increasing capacity to provide an abstract and
generalized interpretation reflects improving function .

Other techn iqn esof examination are -described el!'L'where.:;u;·

J'HE mr&ERE:-;Tl.~J. DIAS:;~()5JS OF DELlRID1

The possibility a1 del irium-should beronsideredin any.patitmt who is seriously
ill organically. Among.such patients. however, it must be differentiated from
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variet ies of apa thy. withdrawal. depress ion, and an xiety wh ich mav ulso ac
compa ny serious illness. Th ese st a tes . howeye r . are. not accompanied by th~

varieties of disturbances in the lev el:oi awareness wh ich have just been described
for delirium. and . if the pat ient's coopera tion can be gain ed. t he absence oi such
di st urbances becomes l-learly evident on exam inat ion . When in doubt . the- issue
can always be settled b;.- an EEG. although it must be apprecia ted that a singlc.
norma l EE G does not necessarily rule our del irium since the premorbid record
may have been faster. A repea t record a lte r recover y will settle this.

Dementia.r-:The distinction between dementia a nd delir ium is a somewhat
arbitrary one. established by convention. Delirium has becn defined as a re
versible disturban ce and dementia as an irreversible disturban ce. Obviously
there are many situations in which one cannot know whether or not the condition
is reversible until after a period oi observation. Thus ii the' underlying dis
order. be it an infection, heart failure, or whatever, clears up and th ere is no
significant irnproverncnr in either mental status or EEG. in all probabil ity the
condit ion 'was dementia a nd a nteda ted the development oi the more ac ute
illness More often, an d especially in the older age group, we deal with patien ts
with a pre-existing mild degree of dementia upo n which is superimposed a further
imp airment in the course of th e acute illness. In mos t instanc es, demen tia
develops either gra d ua lly over a matter of months or even yea rs at very abruptl y
following some major cerebral insult , such as a head injury ora stroke from which
recovery does not take place , Becau se the condition is more stable and chron ic.
there is more oppo rt un ity in the demen ted person for the develo pment oi com
pensa tory psych ologic devices, the presenc e of which are of some val ue if;! dif
Iercn tiatiug dementia from deli rium. For exa mple , the dem ented pcrson is
somewhat less likely to mani fest the extremes of a nxiety or panic noted in some
del irious patien ts , al though he ma y show conside ra ble labil ity of expression 01
a ffect . with irritability, easy la ugh ing and cryi ng , a nd vari ations bet ween expan
sive and dep ressive moods . The extent of the intellectua l defect is of ten' obscured
by the use of den ial, perseverar ion , and confubula t ion. Old memories. usuall y
pleasant cr successful in fact or in bnla;;Y. are repeated endlessly as part of a
pattern ofreca pt uring the more successful past a nd den y ing the more restricted
present . The attempts oi the examiner to test current perforntance ma y be
warded off by recourse to anecdotes und remin iscences. In general, the disturb
a nce in retention . recent memory, and the capacity to use abst ra ct concepts is
Jess immedi ately obvious.

The EEG in dementia is less consistently slow as compared to that in delirium .
Indeed a significant proportion of at least mildl y to moderately demented pa
tients have normal or borderline EEG 's .· This is probably explained by the fact
that the abnormally slow potentials are a-rising from damaged neurons. In
dementia we may presume that the neurons have died or at least are no longer
effectively funct ioning. The electrical activity arising from the neurons sti ll
present may not deviate sign ificantly from. the normal.39 •40

Depression.-}.Iany depressed patien ts complain of difficu lt y in thinking
and of memory loss. The general psychomotor retardation commonly accompany 
ing depression ma y make it difficult to differentiate such mani festations irom
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those commonly seen in delirium, When in doubt the matter can be easily
settled b)' an EEG, since depression is unassociated with any EEG change.

Schizophrel1ia.-.!\s -rnent ioned previously, the psychotic man ifestations i,~

del irium may occasionally simulate those cf schizophrenia. Ordinarily in schiz
ophrenia, tests for orientat ion and level of awareness will indicate no defect .
However, if the patient is mute or uncooperative, an EEG will provide the dif
ferentiation , since d iffuse slowing of the EEG is not a finding in schizophrenia.

Hysteria>«The hysterical psychosis (including the Ganser syndrome,
pscudodernentia, and prison psychosis) may simulate del irium." Tn some cases
the determinants for the choice of such manifestations were a true delirium in
the past or identification with an important personwho suffered from delirium .
Clinical examination will usually readily distinguish hysterical psychosis from'
delirium, Generallv the difficulties in memory, concentration, and other cognit ive
f~Jldions arc either much too sweeping or' are spotty, Thus a patient may
manifest amnesia in -many areas hut excellent memory ill 01hers. Or the diffi
culty in intellectual performance may assume ludicrous proportions, such as
heing unable tc answer correcrlv how many legs a three-legged stool has. Amnesia
for one's own idcnt it y is almost always all hysterical phenomenon, practically
never occurring during delirium. The severely delirious persons may he unable
to give his name. but he is not likely to complain 6i this fact . In any event.
the diagnosis is again read ily settle by the EEG. which willreveal no abnormality
in hysteria.

Excitcmmts.-M;lIIic and schizophrenic excitements may present considerable
rlifiiculry in d iagnosis and differentiation from delirium. especially since excited
persons arc likely to be overmedicated ..producinj; a superimposed delirium.
TIll' problem is usually clarified a fter a I:)tief period of clinical observation .

Drug.<.-·A variety of drugs such as. mescaline, lysergic acid , quinacrine.
and many oth-rs may produce acute psychologic disturbances which are different
from delirium. In general these materials produce their effects probably by
specific affinity for certain parts of the nervous system or even components of

the neurons. They do not produce reductions in the level of consciousness, as
We have defined this cl inically, but rather certain. types of heightened percept ion
sometimes with hyperalerrness and sometimes with states of withdrawal. They
are 1110re liKely to lead to excited states or states with vivid , complex visual or
auditory hallucinations. While the patient may be preoccupied with such
experiences, if one can secure the patient's attention, it will be found .t ha t he
has no significant defect in cognit ive- function. In con t rast to the delirious
pat ient, he may have very vivid memorv of these experiences after the disorder
is ove r. 'I t is perhaps significant fhar the EEG ·during such states does not show
diffuseslowing as in delirium, but rather either cliffuse accelera tion (quinacrine) P
slet!p patterns- in an alert. state (atropinej.A'nr focal spikes or' paroxysmal slow
activity (mescaline)." There a re some grounds to suspect that delirium tremens,
the m~re or less distinctive syndrome noted in alcoholics (which may be part of a
withdrawalsvudromcr.has more in common with these states than with delirium,
or a-t least is a mixture of the two. ThebasisIor this sugg-estion is the pronunence
andconsistencv of hypcralermess, hypervigilance , and hallucinations in delirium
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tremens. the clarity oi the patient's memory of such experiences after recovery..
and the relatively miner character of the EE.G changes, Rather than sh6win;.{,
diffuse slow activity . most-patients with delirium tremensshow low voltage {aH

or moderate voltageIast activity H We believe itwas their emphasis on ak:ohol ic.
patients 'which misled Victor and Atbms3 to state that the EEG in. delirium, is
usually normal.

Sensory Deprivatioll:-Exper.imen.tally, reduction in sensory input pro\'okes ,
.certain psychologic disturbances of psychotic proportions even in some healthy
individuals." Hallucinations. and -distortions -of 't he bod,' imaze are particularlv
'pro~lincnt and may provoke severe anxiety.. I t is nO\\: becp.~[ng evident tha't
some psychotic episodes occurring among patients in the respirator and with
bandaged eyes are of this origin rather than due to- cerebral insufficiency. Ob
viously both factors may operate. In any event. theEf.G again will provide the
differential since slowing .does not occur as a pari: cf the sensory deprivation
syndrome.

Sn[~L\R\'

The thesis is presented that a derangement in the general tunct iouul metabo
lism of the brain underlies .all instances of delirium and that this is reflected
'at the clinical level by a characteristic disturbance ilr cognitive functions and
at the physiologic level by a characteristic Hcncrarizell slowing of the elect ro
encephalogram. As background for this thesis are summarized the studies of a
large number of patients exhibiting .deli rium in the sett ing of a wide variety of
physiologic and biochemical derangements - as well a:'.' instances of delirium
experimentully induced by techniques, known to affect cerebral -metabolism
adversely.

The clinical characteristics of delirium arc carefully delineated and the
basis established for the identification of delirium .ind its differentiation from
other types ai psychologic disturbance commouly seen in organicallr ill patients,
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Falls
Lesley S. Carson, MD

Reproduced paper following commentary: Tinetti ME, Inouye SK, Gill TM, Doucette JT.
Shared Risk Fact?rs .for Falls, Incontinence, and Functional Dependence: Unifying the
Approach to Genatnc Syndromes. JAMA;273:1348-1353. Copyright © 1995, American
Medical Association. All Rights reserved.

Commentary

Geriatrics is a discipline characterized by the study of a
spectrum of functions determined by interrelationships
between environmental and physiologic factors . "Falls" is
an entity considered a geriatric syndrome, as it is not only
common in the older age group, but it also has no single,
well-defined pathophysiologic mechanism.

In the article reproduced here, Tinetti and coworkers
identify a set of impairments that predispose patients
to incontinence and falling as geriatric syndromes and,
furthermore, try to define whether incontinence and
falling per se contribute to functional dependence
and vice versa. That is, they discuss whether functional
dependence contributes to falling and incontinence. The
clarification of these relationships could lead to interven
tions that target more than one syndrome and promote
independent function more effectively and efficiently.

A community sample of 1103 persons was given face
to-face interviews at time zero; 84% of these individuals
were then interviewed again a year later. Cognitive,
emotive, and physical impairments were quantified; med
ications (prescription and nonprescription) and substance
use were identified; chronic health conditions were
elicited ; and a falls calendar was kept. Slow timed chair
stands (lower extremity impairment), decreased arm
strength (upper extremity impairment), vision and
hearing decreases (sensory impairment), and anxiety/
depression (affective impairment) were the four factors
identified as independent risk factors for incontinence,
falls, and functional dependence. As the number of risk
factors increased the relative risk of falls rose from 1.0

with zero risk factors to 5.7 with more than or equal to
three risk factors. Functional dependence, which seemed
to be significantly related to incontinence, was less
strongly related to falls.

This type of information paved the way toward such
approaches as the use of Tai Chi to abort falls (1). The
identification of orthostatic hypotension as a contributing
factor to recurrent falls is another modifiable variable (2).
The data that falls and injuries from falls lead to nursing
home placement and increased functional dependence
emphasize the accompanying cost in dollars and dimin
ished quality of life (3). Physical restraints, once common
in nursing homes to prevent falls, are now used as a last
resort given the demonstrated increased serious injury
rate (4). There is also a suggestion that hip protectors
might have a role in certain settings to minimize the
occurrence of hip fractures from falls and subsequent
functional dependence (5).

The significance of a fall still goes underappreciated,
and the etiology is usually difficult to define. Healthcare
providers cannot ignore a fall and claim to promote inde
pendence and quality of life. Further instruction in the
subtleties and existence of this syndrome is essential, and
landmark papers by Tinetti and others have offered an
approach to recognizing and understanding the complex
etiologies involved as well as potential interventions.
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Objectlve.- To determine whethera set of factors representing impairments in
multiple areas could be identified that predisposes to falling, incontinence, and
functional dependence.

Design.-Population-based cohort with a 1-year follow-up.
Settlng.-General community.
Partfclpants.- A total of 927 New Haven. Conn, residents. aged 72 years and

older who completed the baseline and 1-year Interviews.
Main Outcome Measures.-At least one episode of urinary incontinence per

week, at least two falls during the follow-up year. and dependenceon human help
fur ono or more basic activities of daily living.

Results.-At 1year. urinaryincontinence was reported by 16%, at ledSt two falls
by 10%, and functional dependenceby 20% of participants. The four independent
predisposing factors for Ihe outcomes of incontinence. falling, and functional
dependence included slow timed chait stands (lower extremity impairment).
decreasedarm strength(upper extremity impairment). decreasedvisionand bear
Ing (sensory impairment). and either a high anxiety or depressionscore (affective
impairment). There was a significant increase in each of Incontinence, falfing. and
functional dependence as thenumber of thesepredisposing factors increased. For
example. the proportion of participants experiencing functional dependence
cloubled (7% to 14% to 28% to 60%) (:~~= 1 1 9.8; P<.OO 1) as the number of preols
posing factors increased from zero to one to two to at least three.

Concluslons.-Qur findings suggest that predisposition to geriatricsyndromes
and functional dependence may result when impairments in multiple domains
compromise compensatory ability. It may be possible to restore compensatory
ability and prevent or delay the onsetof severalgeriatricsyndromes and, perhaps.
functional dependence by modifying a shared sel of predisposing factors.Perhaps
it Is lime to take a more unifiedapproach10 the geriatricsyndromes and functional
dependence.

FALLIi'JG, urinary incont inence, and
delirium moe examples of health condi
dons often referred to as geriatric syn
dromes. Geriatric syndromes are ex pe
rienced by nlder-s- particular ly fra il
persons, occur intermittently rather-than
either continuouslyor as singie episodes,
mny be triggered by acute Insu lts, and
often nrc linked to subseq uent funct ional

~rOf"' Ie. 1AI:)Ol: lr"ol"" cf Ir :""'....1i16Cl''''''' lOr, Tj.
.'<.~ 1na.) o. ,)."O Ga l 3I1tJ !::ioCa"1<llcm' 3nd po~C1.c.

!-en'I' iO' Cl?o.lC'er.cl, ":1.3 o; r.r.'l rs :v S:h>Ol0: "'eo.·
:.ro., r~#t ~9Ytf"'. ealn.

ncCtr.I ·"Q~loC.;lp",~'" In'","'" "' 1'<.10:"..,.
'( aId Un'vClt::y SCr.ooo 01 \l(;<1i:tnot . J3J Cocar ~ "':>
Uo> ;'\;2025. ,,_ ",.iOO.(; r o:f.54'O·a::25:Cr : r.~fll · .

decline.' To date, the individual ge riat
r ic svndromes have been addressed in
hot h"the research und clinical se t ti ngs
:15 separate entities. Cons ider. for ex
ample. fnllin~ ami urinary inconti nence.
t wo of the more thorou){hly st ud ied Ke
riatrie syndromes. Until recently. bot h
entities we re thought to resu lt so lely
Crom dis tinct anatomic anti/o r physiologic
abnormalities within disc rete organ :lYS
tcms.:I.1 While pro gressing our under 
s ta nding, these anatomic and physiologic
clussificatlon schemes fail to compl etely
explain the OCClUTt'nCe uf these two clini
cal syn dromes. :'I[any elde r ly persons
with the presumed physioloJdc :lilli/or

anatom ic lesions do not manifest falls or
incontinence, while , conve rsely. many
Callers and incont inen t individuals do not
possess readily identifiable lesions within
th e neuromuscularorgenitourinary 5) '5
terns, respec ti vely .

For editorial comment see p 1381.

Falling nnd incontinence. alon g with
othe r geriatric syndromes such as t1~

Iiriurn, are believed to often result from
th e accumulated effect or impairments
in mu lt iple domain s. t" Individuals main
tai n postural s tability and urinary con
tinence. for example . because of com
plex networks of sensory, moto r , an d
central integrative sys tcms.u Each of
these systems, in turn. has inp uts from
other systems and each has many lev els
of organization. This complexity and re
dundancy result in a large reserve ca
pacity and a wide repertoire of re
sponses, thus al1o....in~ t he individua l to
respond ap propriately to challenges and
insults," Red undancy also ena bles the
individual to compensate for impair
ments. Howe ver , a~ multi ple impair 
men ta accum ulate, this redunda ncy and
thus compensatory capability are re
duced, making the indi virlual vulnerable
to addit ional insults ti l' challenges.°TIlis
increased vulnerability resulting from
impairments in mu lt ipit!sys tems detines
frailty, th us explaining why the subset
of frail elderly persons arc at particular
riskofexperieneing~t!riaLri csyndromes.

Th illpostulated relat ionsh ip be tween
chronic impairments..an d geriatric syn
drnmes is upport ..d lIy epidemiologic
evid ence. Hut h falling and delirium, for
exa mple. hay>, been shown to increase
in ire'l ucncy with the number of pre
dispos ing impairments po.-;sl'~!!'ed.' ·"" ""u

Furthermore. investigators have iden
t ified many lIf tbe same predisposing
factu~ for differvnt l:..riatric svndromcs,
Cognitive impairm ent, impnired I,rait anrl

(Continued)
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mobility, depression,sedative-hypnotic
use, and the use ofmultiplemedications
haveallbeenidentifiedinseparate stud
ies as predisposing factors for falling,
incontinence, and delirium.~-M-\3

The geriatric syndromes, in turn, are
closely linkedto the developmcntoffunc
tional dependency,14 , \~ an important
adverse outcome amongfrail older per
sons. The relationship between the
geriatric syndromes and functional de
pendence is likely to be both direct
falling, delirium, or incontinence may,
for example,contribute to the develop
ment of functional dependence-sand
indirect-many oCthe shared predispos
ing factors just noted for falls, delirium,
and incontinence are also risk factors
for functional dependence. These rela
tionshipssuggest the possibility ofacom
mon predisposition to geriatric syn
dromes and functional dependence re
sulting from the accumulated effect of
impairments in multipledomains.

The purpose of this study, usingdata
froma large cohortof community-living
elderly persons,was to provide empiric
evidence ofthe relationships amongpre
disposing impairments, geriatric syn
dromes,and funetfonal dependency, The
specific aims were to (1) determine
whether II setofpredisposingfactors, rep
resenting impairment." in multipleareas,
could be identified that were associated
with bothfullingand urinaryincontinence;
(2) determinewhetherthis"sharedset of
predisposing factors" for falling and in
continence alsoidentified personsat risk
of functional dependence; and (:3) deter
mine whether falling and incontinence
were additional independent risk factors
for functional dependence. Falling and
incontinence were chosen for study he
cause they represent the two most com
mongeriatric syndromes amongelderly
persons in a community, rather than hos
pital or institutional, Betting.

METHODS
Subjects

The participants were members of a
previously described probability sample
of community-living persons older than
71years." Among the 1391 persons who
meteligibility criteria, 1103(79%) agreed
to participate, were enrolled, and com
pletedthebaseline face-to-face interview.
Enrollment occurred between October
1989 and August woo. Ofthese individu
als,927 (84%) completed the l-year face
to-face interview, Reasons fornoncomple
tion of the J-year interview included re
fusal (n=110),death(n-.::59), andotherrea
sons (n=7). There were no significant
differences betweenpersons whorefused
the I-year interviewand thosewhopar
ticipated in the interview withrespect to

falling, incontinence, or functional depen
denceat baseline. PersonswhodiedWP.Te

more likely than personswhocompleted
the l-year interview to have had func
tionaldependenceat baseline (29% VB15%)
and to have fallen at least twice in the
previous year (22% vs 17%), hut were
slightly less likely to have reported in
continence (6% VB 14%).

DescriptiveData
Sociodemographic data were ascer

tained during the baseline interview in
participants'homes. Urinary incontinence
andfunetional dependence present at the
baseline interview.were ascertained us
ing the same questions at the I-year in
terview.'Ihe numberoffalls experienced
in the previous year was assessed. Par
ticipantswereasked,in addition to stan
dard questions concerning self-perceived
health,whethera physician hadever told
themthey hadany ofthe following: myo
cardial infarction,stroke,Parkinson'sdis
ease, cancer,arthritis, or diabetes melli
tus. These chronic conditions ,were not
consideredpotentialpredisposingfactors
as they likely affectfunctioning through
the Impairments described herein.

Potential PredisposingFactors
Candidate predisposing factors,repre- .

sentingchronicimpairmentsfromthecog
nitive,affective, upperandlowerextrem
ity physical performance, sensory, and
nutritional domains, were ascertained
during the baseline interview. Medica
tions also were included as potential
predisposing factors. Cognitive status
wasascertainedusingthe FolsteinMini
MentalState Examination (MJ\1SE),16de
pressivesymptoms wereascertainedus
ingthe CenterforEpidemiologicStudies
Depression (Cf;S-m test," and anxiety
trait was ascertained wring the Spiel
berger State Trait Anxiety Inventory
(STAl).IMPhysical performanceskillswere
assessed through a series of qualitative
and timed tests.16,\9 Shoulderabduction,
grip strength, hip flexion, and knee flex
ionand extension were tested manually
with the participant seated and were
graded as normal (full T'dlI1,TC of motion
against full resistance) or 11'.8,.<; than nor
mal. Total ann and leg strength scores
were the combinationof the appropriate
bilateral tests. The balance maneuvers
included side-by-side, sternal nudge, tan
dem, and one-leg stands, while the gait
maneuvers included pathdeviation, turn
ing,step continuity,and step symmetry.
These maneuvers were combined into a
balance andgaitscore,which rangedfrom
oto22.1! Thetimedphysical performance
testing included the time required to tap
the foothackand forth 10times between
side-by-sidecircles(foot taps); get upfrom
and sit down in a chair three times in a

L.S. Carson

row(timedchairstands); turn afull circle;
walk10feet, turn around, and walkback
fin,-t at the usual pace, then at a rapid
pace; and pick up 11 pencil, complete a
signature,and put the pencil hackdown
onthe table.Corrected near visualacuity
wasassessed with the Rosenbaum card,
andpercentageofvisual impairmentwas
calculated." Hearingwasassessedbythe
Whisper test.2\ Bodymass index (BMD
wascalculated as theself-reported weight
in kilograms divided by the square of
height in meters. Alcohol consumption
wasassessedusinga standard questlon
naire.Zl Interviewers recorded the par
ticipants'medications directly from the
bottlesandcontainers. Bothprescription
andnonprescriptionmedications wereas
certained. The Iowa coding and catego
rizationsystemformedications wasused
to c1as.'lify types of medications.:!3

Incontinence, Failing,
and FunctionalOutcome Data

The presence of urinary incontinence
was ascertained during the l-year inter
view, conducted in participants' hornell,
byresponse to the following question:"In
a typicalweek,howoftenwould yousay
you lose control of urine and wet your
self!" Responses were categorised as
nevervsoneormoretimesper week.'The
occurrence and frequency of fall" were
ascertained throughoutthestudyyear by
a "fallcalendar,"described indetail else
where.PFor purposes of thisstudy, fall
ers were defined, lIS in previous investi
gations," as persons reporting at least
two falls duringthe year. Functional de
pendence was defined lIS self-report of
needfor human help withone of the fol
lowing basic activities ofdaily living:eat
ing, grooming, bathing, dressing, trans
ferring from bed to chair, and walking
around the house."

Analysis
Thefirst step inanalysis entailed iden

tifyingthe bivariateassodationbetween
the candidate predisposing factors and
the outcomes ofincontinence, falling, and
functional dependence. Tofacilitate clini
cal interpretation and allow {or the de
termination of relative risks (RRs), all
categorical andcontinuous variables were
dichotomized. Variables were diehoto
mized at tile clinically acceptable cutoff
pointwhenoneexisted(eg,CES-Dscore
"2:1617: SpielbergerSTAI >:1'21"; and bal
ance and gait score > I2J22-.the cutoff
point used in prevrious analyses of this
dataset~. For continuous variables, ifno
relevant eutot! point existed, we looked
at risk gradients within bothdeciles and
quartiles," Participants were dichoto
mized at the worstVBother quartiles un
less the worst vs other deciles created
better riskgradients(eg,FolsteinMMSE

JA.'vIA May 3, 1fJ95···Vol 273. No. 17 SharedR,~k Factors fO( Geriatric Syndromes- -T1netl! et ai 1349
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Tablo 1.-Sociodemograph'c Characteristics and Predisposing Factors Associated WithFalling, Incontinence.
and FunctionalDependence Among Community-Uving OlderPersons

lected for multivariable modeling. If no
best candidate existed within a domain.
individual factors were either combined
intoasinglefuctorifthis combinationmade
clinical sense(eg,vision andhearingim
painnentwerecombined intothesensory
impainnent factor) orenteredintoastep
wise logistic model to select the factor
withthebestcombinatlonofadjustedRRs
for eachofthe three outcomes of falling,
incontinence, andfunctional dependence.
The factors from the relevant domains
were selected using both backward and
forward stepwise selection procedures.
Thesamefactors were identified by both
modeling techniques.

Thecandidatefactors fromeachdomain
selectedasdescribed hereinwereentered
intothreepreliminarymodels,oneforeach
ofthe threeoutcomes. Adjusted RRswere
estimated, throughbinomial models, us
inggeneraIized linearinteractive model
ingaspresentedbyWacholder:liandmodi
fiedbyRisch et alP Facial'S significantat
P lessthan.10 ineachofthe threemodels
were retained. Todetermine ifeither in
continence or falling W.IS associated with
fiInctional dependence independent ofthe
predisposing factors, eachgeliatrie syn
drome was added to the final model for
functional dependence. Wealsoexamined
the risk ofexperiencing eachoutcome of
incontinence, falling, and functional de
pendence according to thenumberofpre
disposing factors POSseSSL'C1. Finally, we
reran the three rnultivariable models, ln
dudingonlythesubsetofparticipantswho
did not report the relevant condition at
the baseline interview, to determine
whetherthe final set ofpredisposing fac
torswasassociatedwithbothincidentand
prevalentcases.
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Dependence

2.8 (1.74.0)

Falllngt

2.9 (2.004.2)

1.7 (1.1·2.5)

1.0 (0.7·1.5)

1.3 (0.9-2.0)

1.4(1.0-2.2)

1.8/1 .1·2.4)

2.2(1 .5-3.2)

3.0 (1.9-4.6)

1.9 (1.1·2.9)

2.2 (1.5·3.2)

2.7 (1.9-4.1)

2.7 (1.9-4.0)

1.8 (1.2·2.6)

1.1 (0.9-1.4)

1.2 (0.7·2.0)

1.4 (1.D-2.1)

1.9 (1.3-2.6)

1.8(1 .0-2.6)

1.1 (0.7·1.7)

1.5 (1.0-2.1)

1.2 (0.7-2.0)

1.7(1 .1·2.5)

0.7 (0.5-1.0)

1.3(0 .8-2.0)

1.4 (0.1·2.8)

RR(9S% C9·

2.0 (1.4-2.8)

1.5(1.0-2.0)

2.0 (1.5-2.7)

2.3 (1.7-3.21

1.6 (1.2·2.2)

2.0 (1.5-2.7)

1.7 (1.2-2.4)

1.1 (0.8-1.5)

1.5 (1.1·2.0)

1.5 (1.1·2.0)

1.4 (1.0·1.9)

1.4(1 .0-2.0)

1.6 (0.9-2.6)

1.5(1 .1·2.0)

1.4(1 .0·2.2)

1.9 (1.4-2.6)

1.3 (1.0-1.0)

1.5(1.1·2.0)

1.2 (0.8-1.7)

1.3(0.9 -1.8)

1.2 (0.8-1.8)

1.5 (1.1·2.1)

1.2 (0.9-1.9)

1.7(1.1·2.5)

1.5 (1.2-2.0)

1.5(1.0-2.3)

Im:ontlnence

25

26

41

11

23

49

41

6

22

25

25

24

25

62

36

29

52

50

44

15

37

61

46

73
14

Prevalence, %

Rapid gartspeed <.0.57 m::.:V.:.s ~----:::=-::_::_~:.-~:-:-:--::-:--=-"""""':::_::_:::_:_:::_::_
10 Fool taps>6 .6 s

Three chair S1a.'lCls >lOs

>5 Whispered WOlds mIssed

Annstrength impairment

Upperextremity
SIgnature>13 .5 s

Visionandhearing impaired

Nutritional
Bodymoss indexworsl quartiles

Sonsory
VISion >SO"':' Impaired

Income <$70001y

African American

Physical perlormanaJ
Lowsr ox1remlty

Balance andgall SCOI8 <1m2

;.,2 Chrllnlcconditions

Spielberger Stalo TraitAnxIety
Inventory ..32

MedicatiorWIngestlons
My alcohol use

Usualgall speed <0.42 mls

. Foclor

Alfectivo
cenler lor Epidemiologic Siudies-

Depression score2:16

Paslslrllk9

Female

AI1Ilrilis

Chronicdizzinoss

Education <I2 Y

Diabetes

Predi9pO$iroO factors
Cognitive

FoIsleinMini-Monlal Slate
Examination 5COIII <20

Sociodemographicc1181acteriSlics
Age 0!:80 Y

HeaIth·relatedlcl1rllnlc d1sl!ases
Fair or poorsell-rated heal:h

'Unadjustedrelative risks(RRs) ana 95% conIide/lC8lntervals (Cis).
tFailing wasdefinedas twe or morefallsduringme foQow-up year.

score <20). The only exception to this
decision was BMI. which showed a U
shapedrelationship with eachof falling,
incontinence. and functional dependence,
Therefore, for this variable, the highest
andlowestquartileswerecombined and
compared with the middle twoquartiles
of participants. Unadjusted RRs of fall
ing, incontinence, and functional depen-

dence were determined for each candi
date predisposing factor.

Thepredisposing factors weregrouped
into conceptual domains using clinical
judgment,as showninTable1.If, within
a conceptual dOI1l<1ID, one factor clearly
displayed the strongest RR for eachout
come of falling, incontinence, and func
tional dependence. that variable was se-

>.:5 MedIcations

Nitrates

My anOhypeflensive

My pSycI1ollOpic

Loop dlureric

Thiazide diuretic

InsUlin

Il-B/ocker

OthergeriatricsyroClromes
Baseline urinaryInconllnence

Alleasl two lals in previous year

FuncUonaJ dependence at besebne

3S

12

38

12

14

24

17

17

15

1.3(1.0 ·1.8)

.1.7 (1.1·2.4)

0.9 (0.6·1.2)

1.4 (0.9-2.0)

1.4 (0.9·2.0)

1.1 (0.8-1.5)

1.4 (0.8'2.6)

0.8 (0.501.3)

1.6(1 .2.2.2)

1.9/1 .4-2.9)

1.3 (1.1-1.6)

1.3 (1.0-1.7)

1.2 (1.0-1.4)

1.4(1.1-1.8)

1.1 (0.7-1.9)

0.5 (0.3-0.8)

2.2 (1.2-4.1)

0.4 (0.2-0.9)

1.9(1 .2·2.9)

2.0 (1.3-3.1)

1.6 (1.3·2.1)

1.2 (0.9-1.7)

1.1 (0.9-1.5)

1.3(0.0-1.8)

1.8 (1.3-2.4)

1.0(0.7·1.3)

2.1 (1.4-3.1)

0.7/0.5-1 .0)

2.4 (1.8-3.1)

1.6(1.2-2.2)

RESULTS

The mean age of the 927 participants
who completed the l-year face-to-face in
terview was79.7 years (SD, 5.2years),
witha rangeof71.8 to 99.9years.At the
timeofthe I-year interview, 22% ofsub
jects were married and 68% lived alone.
Participants experienced a mean of 1.4
(SD,l.O)self-repOlted chronic conditions.
tookan averageof3.8 (SD, 2.6) medica
tions, andscored a meanof24.9 (SD, 3.9)
on the Folstein MMSE. Among the ffl:l
subjects, 188 (20%) reported functional
dependence at 1year, including 95 who
had notand93who had reported depen
denceat the baseline interview. During
the year of follow-up, 96subjects (10%)
reported the occurrence of two or more
falls, the fall-related outcome usedin the
currentstudy. It'iIl.y-six oflhesesubjects
hadnotreportedtheoccurrence oflwoor
morefillis in the year beforethe study,
while 39 subjects had. Urinary inconti
nence wasreportedby 146su~iects (16%)
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"Relative riskS IRRa) and 95'4 confidence Inl.I'<811 ICI. ). adJUsted lor olher 18Clore .n the model.
tThe tirs1model lor Iunctionaldependence includedonly the four predfsposing 'aelen; lhe 8lIOOnll model. lIle

Ilflldo8pOIling ladora p1ueIncontin~; .ndlhird model. lhe pr8dlspotlng t.c\OII p/ullalling.

Table 2.-Shared Set 01 Predisposing Factors for Incootinence. FaKing. and Func!lonal Dependence

Adlu.ted RR (115'4 Cl)·

Becauseofconcern about the reliabil
ity ofself-reports offneontinenee, falling,
andfunctional dependence amongthe co
hortmemberswithcognitive irnpainnent,
the final three models were repeated in
cluding onlythosesubjectswithFolstein
MMSE scoresgreater than 24. The risk
factors selected and the risk estimates,
other than for anxietyfor falling and de
pendence, were similar to those identi
fied inthe entirecohort,although the CIs
were somewhat wider because .of the
smallersamplesize (RR for anxietywas
1.1 195% CI, 0.6 to 1.9] for falls and 1.0
195% CI, 1.0to 1.1]for functional depen
dence; other results are available from
the authors on request).

We also reran the final models for in
continence,falling, andfunctional depen
dence,thistimeincluding oniythose par
ticipantswhodidnot report the relevant
condition at the baselineinterview,The
RRestimates,withtwoexceptions, were
similar to those presented in Table 2,
althoughthe Cis were wider becauseof
the srnaIIer samplesizes. For falling, the
RR for chairstande was 2.0(95% CI, 1.2
to 3.4); forarmstrength, 1.6(95% Cl, 0.9
to 2.8); for sensory, 2.0 (95% CI, 1.1 to
3.7);and for anxiety, 1.2 (95% CI, 0.7 to
2.1).For functional dependence, the RR
for chair stands was 3.8 (95% CI, 2.6 to
5.5); forarm strength, 1.8(95% CI, 1.2to
2.7); {orsensory,1.6(95% CI, 1.1to 2.5);
and for anxiety, 1.0 (95% CI, 0.7 to 1.4).
For falling and funetional dependence,
depressionperformed better than anxi
ety in the multivariable models. For fall
ing,depression hadan RRof1.6(95%CI,
1.0to2.7); andforfunctional dependence,
depression hadan RR of1.3 (95% CI,0.9
to 1.9). Arm strength, which displayed a
trend toward significance in the model
displayed inTable2,showednorelation
ship with incontinence in the model re
stricted to participantsnot reporting in
continence at the baseline interview.The
RRforarmstren~h was0.9m5% CI, 0.6
to 1.6); for chair stands, 1.4(95% CI, 0.9
to 2.3); for sensory, 2.3 (95% CI, 1.4 to
3.8); and for anxiety, 1.4 (95%CI, 0.9 to
2.2). Usingdepression in placeofanxiety
gave an RR of 1.2 (95%CI, 0.7 to 1.8.)

1.3 (1.0-1.9)

3.ft (27004.7)

1.6 (1.3-2.1)

1.2 (0.9-1 .5)

1.2 (0.9-1.11)

Model 2

3.3 (2.5-4.4)

1.6(1 .3-2.0)

1.3 (1.0-1.8)

1.4(1 .1·1 .7)

1.3 (1.1-1 .S)

FuncUonel Dependencet

Model 1

1.3 (1.0-1.7)

1.3 (0.9-1.6)

3.8 (2.7-4 .8)

1.7 (1.3-2.2)

Fal11ntl

1.4(0,S·2 .2)

2.6 (1.7-3.9)

1.ll (1.l-2 5)

1.4 (0.9-2.1)

1.7 (1.3-2.4)

1.2 (0.8-111)

1.8(1 .1-2.2)

1.8 (1.1-2.3)

Incontinence

Incontinence

Vision and '-ring (senlOrf)

Failing

Chair stands (lower 8ll1TemJly)

Arm SlI'Ing1tt (upper lXlTemlly)

stronglywithincontinence and wasmar
ginally significant for falling and func
tional dependence. Conversely, arm
strength was significant for falling and
functional dependence and marginal for
incontinence. Anxiety perfonned some
whatbetterthan depressionandwasthus
selectedforthe final models (Table2). In
the model substituting depression for
anxiety, theadjustedRRsassociated with
depressionwere 1.3(95% confidence in
terval lCI],0.9to 1.7),1.5(95% CI, 1.0to
2.3), and is (95% CI, 1.0 to 1.7) for in
continence, falling, andfunctional depen
dence, respectively. The risk estimates
for the other three predisposingfactors •
were similar regardless of whether de
pressionor anxiety was included as the
affective factor.

The next step in the analysis was to
detennine whether the twogeriatricsyn
dromes were associated with the occur
rence of timctional dependence the inde
pendent of the identified set of predi&
posingfactors. As ClIJ1 be Been in Table2,
incontinencewasassociated independently
withfunctional dependence (adjusted RR,
1.4; 95% Cl, 1.1 to 1.7), whilefaIling dis
playeda trend toward significance. For
both geriatric syndromes, the RR esti
mates for the other factors remained
stable,suggestingthat the association be
tweenthesesyndromes andfunctional de
pendenceWall independentof the predis
posing factors.

The proportion of subjects reporting
eachoutcome ofincontinence, falling, and
functional dependence acconiing to the
number of the four predisposing factors
possessed is displayed in the Figure. A
significant increase was seen in inconti
nence(Mantel-HaenszeI t=36.6;P<.OOl),
falling(Mantel-Haenszel t=34.4;P< .OOl),
and functional dependence (Mantel
Haenszel t=119.8; P<.OOI) as the num
herofpredisposingfactorsincreased. This
relationship was particularlystriking for
functional dependence: the proportion of
persons experiencing functional depen
dencedoubled(7%to 14%to 28%to60%)
as the number of risk impainnents in
creased from noneto one to two to three
or more.

at the l-year interview,82 ofwhom had
not reported incontinence at baseline.

Most of the factors listed in Table I
wereassociated, at least marginally, with
at least oneofthe three outcomes,while
many of the factors were related to all
three. The variables in the lower ex
tremity physical perfonnance domain
showedthe strongest relationshipwith
each of incontinence, falling, and func
tionaldependence. Usualand rapid gait
speed,balanceand gait score,and timed
chair stands appeared to be the stron
gest risk {actonJ {or each of the three
outcomes. Because these three factors
were highly correlated, timed chair .
stands Willi selected to represent lower
extremity performance in the multi
variablemodelsas it perfonned the best
overaU.

AilcanbeseeninTable1,onlya fewof
the individual medications showeda sig
nificant relationship with thetwogeriat
ric syndromesor functional dependence.
Nitrates was the onlycategoryof medi
cations associated with incontinence;
psyehotropte medications and insulin
wereassociated withfalling; and loop di
uretics and insulin were associatedwith
functional dependence. Theuseoffiveor
moremedications wasat leastmarginally
associated witheach ofthe geriatricsyn
dromesand functional dependence.

Identificationof SharedPredlspoelng
Risk Factors

Candidate factors for the initial mod
els were selected following the criteria
described in the "Methods"section, The
candidate factors included FoIstein
MMSE score in the worst decile, which
corresponded to a score of less than 20
(cognitive domain), timedchairstands in
the worse quartile (lower extremity
physical perfonnance domain), arm
stn!ngth impainnent (upper extremity
physical performance domain), visionand
hearing impairment (sensory domain),
high or low BMI (nutritional status do
main), and use of at least five prescrip
tion medications (medication domain).
Since depressionandanxiety perfonned
similarly in bivariate analyses,both fac
tors from the affective domain were en
tered into separatemodels to determine
which showedthestrongest independent
relationship with each outcome of incon
tinence, falling, and functional depen
dence.
. The four predisposing factorsremain
U1g inthe finalmodels, as shownin Table
2,included timedchairstands,vision and
hearingirnpainnenloarmstrcngthirnpair
menlo and presence of anxiety. Timed
~ stands showed the strongest rela
~Onship with each of incontinence, fall
IJlg, and dependence, while vision and
hearing impairment Wall associated
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lationshipsneed tobetestedinstudypopu
lations witha largernumber ofoutcomes
andlongerfollow-up. !"inally, because we
onlystudiedincontinence andfalling, we
cannotconunent on whetherour shared
setofimpairments also identifies persons
predisposed to other important geriatric
syndromes, suchas delirium or pressure
sores.However, weandothershavepre
viously shown that, likeincontinence and
falling, the frequencyofdelirium in hos
pitalized patientsincreases \\ith thenwn
ber of risk factors possessed.'11

Cognitiveimpairment,whichisaknown
risk factorfor our three outcomes, had a
strong relationship with each ofour out
comes in bivariateanalyses and was the
final factortoexit eachofthe three mul
tivariablemodels.Wedidnotreportpower
calculations because the bivariate rela
tionships werelIignificant, and weare un
aware otmethods for calculating power
formultivariate relationships. Insufficient
samplesize. however, waslikely at least
a partialexplanation for the exclusion of
cognitive impairment aa a predisposing
factor. Certainly, cognitive impairment
needstobe includedinanyfuturestudies.

A13 is necessary for large longitudinal
studies ofcommunity-living' elderly per
sons,alIthree'outcomes wereascertained
by self-report. The reliability of self-re
portamongcommunity-livingelderly per
sons,however,hasbeenshown tobegood
forthe outcomes ofincontinence,1UI fall
ing,1O andfunctionaldependence.SlTo fur
ther assess the reli3bility ofourfindings,
werepeatedthe analyses inthesubsetof
cohort members who were cognitively
intact. The concurrence ofourresults in
this subgroup with the entire cohort
strengthensthecredibility ofourresults.

Whilewenscertained falls for3 years
and conducted a 3-yeartelephone inter
viewduringwhich werepented theques
tions onincontinence and functional de
pendence, we elected to limitanalyses
to conditionsreported at 1year.Wefelt
3years wastoolonga lagtimebetween
assessment of the predisposing factors
and the ascertainment of the geriatric
syndromesand functional dependence.

In our primary analyses, we included
all subjectswhoreported theoccurrence
of falling, incontinence, or functional de
pendence at 1year regardless ofwhether
they had alsoreportedthe condition dur
ingthe baseline interview forseveral rea
sons. First, as noted in the introduction
andsupported by our findings, the geri
atric syndrome9--and to an extent func
tional dependenee-are intermittentand
recurrent innature, making it difficult to
discernthe pointofonsetthatallows one
to diO'erentiate incident from prevalent
eases,Indeed, giventhe intermittency of
theseconditions, it maynotbeappropri
ate to think in terms of incidence and

obviously an oversimplification ofthe re
lationships among the predisposing
impairments, geriatric syndromes, and
functional dependence. First, the lossot
compensatory ability through the aceu
mulatedeffectofmultiple impairments is
not theonlypathwaytothegeriatric syn
dromes. Falls and incontinence in many
elderly persons may result from a
specific diseaseor a single physiologic or
structural abnonnaIity as postulated by
the more traditional pathophysiologic
model of disease. Studies of large num
bers ofelderlypersons, representingtho
full spectrumfrom healthandfrailty, are
needed to compare, contrast, and even
tually reconcile these two etiologic
models. Second, forsimplicity, wemerely
identified the presenceorabsence offour
impairments. It is likely that other char
acteristics oftheseri~k impairments,such
as severity or chronicity, maybe impor
tant. Certainly, impairments other than
the four we selected also predispose to
geriatricsyndromes and,assuggestedby
studyresults,individual impairments are
moreor lessstronglyassociated withspe
cific~tric syndromes. Takentoits full
measure,ourconceptual model would sug
gest that impairment inany domain could
contribute-s-albeit todifferent degrees
toanygeriatric<iyndrome or tofunctional
dependence. Third, forthisstudy,welim
ited the description ofthe postulated re
lationships amongthe predisposing fac
tors,geriatricsyndromes, and functional
dependence toa single direction. I t is just
as likely, however, that functional depen
dence predisposes togeriatricsyndromes,
suchas falling or incontinence. The mul
tidirectionalityand complexities ofthere-

0
No. of FaclIn 0 1 2 23 0 1 2 ~3 0 1 2 23

CMcome Inconlinence Folllng Functional
Oepondence

Aelallve Rl 10 1.7 2.8 4.2 1.0 1.8 2..5 5.7 1.0 2.0 42 U

1-""
No.'Mlh Oulcome 23 50 37 29 13 29 19 22 19 47 48 50

No. 01SIbjec:\I 27i34816283 mJ.ii'"16283 m J.i4 "'i82 83

60

COMMENT

In thiscohortstudyofarepresentative
sample of commtmity·living elderlyper
sons, four predisposing factors, namely,
vision and hearingimpainnent, anxiety,
upper extremity impainnent, and lower
extremity impairment, were associated
withtwo common geriatric syndromes
incontinence andfalling, andwith the oe
currenceof functional dependence-one
of the most important health outcomes
amongelderlypersons. 'The riskofeachof
thegeriatricsyndrome8 andoffunctional
dependenceincreasedwiththe numberof
the four predisposing factors possessed,
Furthermore,incontinenceand,toalesser
extent, fa1ling were associated with the
occurrence of functional dependence, in
dependent otthe four predisposing fac
tors.Theseresultssuggest that, asstated
herein,the geriatricsyndromes maycon
tribute both indirectly-through the
shared risk factors-and dircctly to the
occurrence of functional dependence.

The shared predisposing risk factors
identified in the studyrepresent fourim
portant domains relative to functioning,
namely, sensory, psychological or affec
tive, and upper and lower extremity
physical performance. Finding that the
occurrence ofthetwogeriatric syndromes
andfunctional dependence increased with
the number of functional domains im
paired supportathe multifactorial etiol
ogyof the syndromes and suggests that
the lossofcompensatory ability may be
an importantetiologic mechanism (orthe
development ofthe geriatricsyndromes
and functional dependence.

The model tested in our analyses is

OccuIl8l'lC8 of 0Ule0m8SoIlncootinonce, lalllng,and luncllonal dependllnC8 lICCOrdlng to the number 01
predlsposing laClDnl among the827 paI1fdp8llts (94".) whOhad complete predisposingandoutcome data.
The ladora Included decreased heartng and vtsion (sensory Impairment), anxiety (affectIVe impairment).
decreased armS1reng1ll (upperextremityImpalrment), andslowedchairstands(lowerextremity impairment).
ThereW!lS a signillcanllncrease in 1118 oc:cunenC8 01 inCOIl~nence (Mantel-Haenszel~·=36.e; P<.OOl).
la/!Ing (Manlel-Haenszel t-304.4; P<.OO1), and lunCllonai dependence (ManI81-Haell!zel X"=119.8;
P<.OOl) u the number01 pnl<isposIng lactors Increased.
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prevalence. While beyond the scope of
theseanalyses, furtherexploration ofthe
intermittentnature of these syndromes
maydivulge furtherclues to etiology and
treatment.Second, the riskestimates for
mostofthepredisposingfactors weresimi
Iarwhetherprevalent eases wereincluded
orexcluded; theirinclusion increased our
power andreduced the width ofthe CIs
around the estimates. Finally, ouranaly
ses weremeantto be exploratory, to de
termine whether sufficient preliminary
evidence existstowarrantfurtherinves
tigation ofourpostulated etiologic model
ofgeriatricsyndromes andfunctional de
pendence.

While we established an association
among the predisposing impairments,
the geriatricsyndromes, andfunctional
dependence, wecould notdetermine any
cause-effect relationships, and,as noted
herein, that was not 0111' intent. The
strongest support of a cause-effectre
lationship would be a controlled trial
showing that modification of the pre
disposing impairments leadstoa reduc
tion in the occurrence of the geriatric
syndromes and functional dependence.
Indeed,werecentlyreportedsucha trial
for the geriatric syndrome of falling,"

If verified in other largecohorts ofel
derlypersonsandwithothergeriatricsyn
dromes, our results would have impor
tant clinical andresearch implications, At
theveryleast,ourstudyprovides empiric
evidence tOSUPPOlttheconccptoffrailty
increased vulnerability to insults or ehal-
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lenges resultingfrom impairments inmul
tipledomains that compromise compen
satoryability. This increased sensitivity
to acuteinsults or challenges among vul
nerable persons has beenShO\\11 for two
geriatric syndromes, namely, serious fall
injuriesJ: and delirium." In both cases,
theoccurrence ofthesyndrome increased
infrequency inthepresence ofacutechal
lenges(environmentalandactivityrelated
in the caseof fall injuryand medical ex
posures in the case of delirium) as the
numberofpredisposingriskimpairments
increased. Thesharedset ofrisk factors
thus could be used to identify those el
derly persons at risk for developing
geriatric syndromes or functional depen
dence in the face ofnew insultsor chal
lenges. Effortscould thenbe madeto de
crease exposure toavoidable insults, such
assedatives, or tomoreaccurately weigh
the risks vs benefits of necessary treat
ments, suchasessential medications, sur
gery,or hospitali7..ations.

Conceivably, the identification of key
sharedpredisposing impairments 01' risk
factors also could serve as the focus ofa
highly efficient andeffective geriatricas
sessmentandintervention strategy. The
key shared predisposing impairments
could be used to identify who to target
and,perhaps moreimportantly, what to
target. '!'hefour predisposingimpairments
identified in the currentstudyare allpo
tentially modifiable with various combi
nations of medical, surgical, psychologi
cal, rehabilitative, and environmental in-
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terventions. By intervening, and thus
modifying, thesesharedpredisposing im
pairrnents, it maybe possible to restore
compensatory ability, in tum decreasing
vulnerability :U1d, consequently, prevent
ing the onset or recurrence of several
geriatric syndromes and,perhaps, even
functional dependence.

While much additional workis neces
sary to verify our findings and to eluci
date whethera definitive set of predis
posing shared factors or impairments
exists, our preliminary results provide
empiric evidence for the lossofcompen
satoryability as a mechanism for frailty
and provide clues to investigating the
mechanisms of pathologic aging at the
whole organism (ie, human) level to
complement work being conducted at
thecellularandmolecular leveJ.&! Results
suggest that a morecohesive and coer
dinated approach, both clinically and
investigutionally, is needed in defining,
preventing, andtreating the various ge
riatricsyndromes, functional dependence,
andultimately, frailty. Perhapsit is time
tostoplooking at diseases, impairments,
andsyndromes inisolation andbegin con
sidelinga more unified approach.
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Urinary Incontinence
Mary Ann Forciea, MD

Reproduced paper following commentary: Reprinted from the J Urol, volume 38, Foley ,
Frederic EB, A Self-Retaining Bag Catheter for Use as an Indwelling Catheter for Constant
Drainage of the Bladder, 140-143 , copyright (1937), with permission from the American
Urological Association.

Commentary

The unintended loss of urine in amounts sufficient to
cause embarrassment or functional limitation remains
one of the most common problems in the practice of
geriatric medicine. The prevalence of urinary inconti
nence varies by definition, site of care , and gender. Frail
populations such as nursing home residents and house
bound patients may have prevalence rates of 50% to
70%, while office patients have prevalence figures from
5% to 40%. Urinary incontinence is more common in
women than men. All studies have shown significant
underreporting by patients due to embarrassment or low
expectations of therapy.

Complete understanding of continence required
advances in the anatomy of not only the bladder, but also
of the autonomic and peripheral nervous systems. Lack
of understanding of mechanism did not limit attempts at
therapy: drawings from ancient Egypt illustrate tech
niques of bladder catheterization presumably from over
flowincontinence. Benjamin Franklin offered a design for
a bladder catheter among his catalog of inventions (1).
Advances in synthetic materials, such as Latex, allowed
Frederic Foley to develop an indwelling catheter (report
reproduced here) which "would give positive self
retention, comfort to the patient and completely satisfac
tory performance to say nothing of the urologic blessing
of relief from adhesive tape fixation." He goes on to
relate that this catheter would allow "full activity" of
patients suffering from urinary problems that could not
be corrected by surgery. The therapeutic use of indwelling

Foley-type catheters remains one option in the manage
ment of some types of incontinence today .

The rehabilitation of bladder and perineal muscles was
another avenue of therapy for incontinence, especially of
the "stress" type. Kegel, in the first article describing his
technique of postpartum perineal muscle contractions
(2), mentions that Aristotle advocated hot douches to
stimulate perineal muscles and that Soran us in 110 AD
advocated support for the pelvic floor with the hand.
Kegel refined his perineal exercise technique for improve
ment in urine control for postmenopausal women and
postprostatectomy men.

Special attention to urinary incontinence in the elderly
began to develop in the last half of the twentieth century.
Ouslander, in 1981, published the first review of problems
of urinary incontinence specific to older patients (3).
Resnick and coworkers subseq uently focused attention
on the pathophysiology of urinary incontinence in nursing
home residents (4). They described the causes of urinary
incontinence in this frail, old population: 38% of patients
had detrusor overactivity as their predominant bladder
dysfunction , while in 35% of the patients, mixed types
of dysfunction were identified. The classic textbook on
urinary incontinence is written by Diane Newman (5)
and provides an excellent resource for teaching.

Modern treatment of urinary incontinence continues
to stress accurate diagnosis , perineal muscle strengthen
ing exercises, judicious use of medications, and occasion
ally surgery or chronic catheterization. None of these can
be effective if we fail to carefully inquire about urinary
leakage in our older patients.
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A SELF-RETAL "Jl'G nAG CATHETER

FOR USE AS ,\~ INuwEr.lING CAnIt.7ER FOR CQSSTAST DRAISAGE Or

TIrE BLADDER.

FREDFJUC E. n. FOLEY, .1.0.

So;nl Poul

A "hemostatic bag catheter" was devised by the writer in 1927. The
present fully perfected form of the device is described in another com
munication in this issue of this ]Ot.:R-"l'AL (see page 134).

Chief usc of the "hemostatic bag catheter" was for control of bleeding
follo....ing transurethral resection of the prostate. The distended "hemo
static bag" was found to retain the catheter in position perfectly and
made unnecessary any other means of retaining it in place-such as
adhesive tape fixation to the skin. It was noted that even considerable
traction would not dis lodge it and that it occasioned little or no dis
comfort.

From this early experience with the hemostatic bag catheter it was
at once evident that a modified form of the device would make an ideal
self-retaining indwelli ng catheter for routine use in constant drainage of
the bladder. It was felt that no existing form of "sell-retaining" cathe
ter was actually self-retaining and certainly that none of them was emi
nently satisfactory. The prospect was that the proposed device would
give positive self-retention, comfort to the patient and completely satis
factory performance to say nothing of the urologic blessing of relief
from adhesive tape fixation.

With the excellent cooperation of ~Ir. Raymond C. Albright of Amcri
can Anode, Inc., a thoroughly satisfactory "self-retaining bag catheter"
has been perfected and is now available through American Cystoscope
Makers, Inc., distributors of " Arneran " (American Anode) catheters.

The design of the catheter is shown in the schematic perspective and
sectional drawing figure 1 and needs no clescription beyond this. The
one piece construction and perfect smoothness of the catheter nrc well
shown in the photographs figure 2.

Indicated uses of the catheter are clearly evident without extensive
elaboration: it may be used where ever constant drainage by an in
dwelling catheter is required. When fixation of the ordinary catheter by
adhesive tape, or otherwise, is unsatisfactory, difficult or impossible for

JoIO

(Continued)
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any reason (redundant prepuce, phimosis, genital infantilism, obesity or
ulceration or other inflammatory change of skin) and where interval
catheterization otherwise would be required the self-retaining bag
catheter permits constant drainage to bemaintained with perfect facility
and comfort. Non-hospitalization, ambulatory condition and even
fun activity of the patient as may be desirable in permanent retention of
urine due to disturbances of innervation not amena.ble to correction
are not contraindication! to its use. Indeed situations made by some of
these conditions find their only satisfactory solution in use of the
catheter. I It is of course usable in the female aa well as in the male
for any condition requiring constant drainage.

CA t i")~7~~ e:::,
FlO. 1. Schematic. renpective and sectional dralloing showlnr the dnign or the "lIe\(·

maluing bagcatheter .' The distention duct liet in the catheter wall,opens within the bq
r:&vity and haa a prolrimal end enelllion for convenience In attaching a Iyrinse to distenil
the bag

rIG. 2. Retouched photographs sholll'illJ the "self-retaining bag catheter." Below:
Bag collapsed. Above: Bag distended (5 ee.). Note the perfectly~mootb surfaces,o.baence
of cemented joint., two eyelets and pl'Olrimal end elrtrnlion or the distention duct lor con
venience in connecting."ringe and applying clamp.

Installation of the catheter is a simple and easy procedure. It is
passed as any catheter is passed and is advanced well up into the blad
der. Five cubic centimeters of sterile water are injected into the bag
with a 'piston syringe and a small clamp is applied to the distention
duct or it may be bent double and bound with a rubber band. The
catheter is then drawn down until contact of the bag with the vesical
neck is felt. Apart from distention of the bag no other fixationwhatever
is uecessary or desirable under ordinary circumstances. In restless or
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disoriented patients the proximal portion of the catheter shaft may
be fixed to the thigh to avoid undue traction on the retaining bag.

A considerable experience in routine use of the self-retaining bag
catheter has emphasized a number of its advantages. Shaving of neigh-

ley 5t.1 . retain; n,~ 8ab
C \he\er' dislend ~cr,d.ra.",n
down ove,ical ortflce and
reI!> I 8on t.S1C I neck

Fro. J . •\lIalomic: dnwln. or mldoUlliual tcet lon IhrouCb prolLate. '11\e ttlf·reuininr
~Il ca,helrr is .boW" In place .. ith the distended rtlainlnllJag rn1 inll on 'he \'csical neck.

boring skin is nol required or desirable. Very definitely it is tolerated
better than the ordinary catheter fixed in place by adhesive or other
means. This has appeared due to absence of movement of the vesical
end of the catheter I1S OCCUr5 .....ith the ordinary catheter in response to

(Continued)
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movements of the skin and parts to which it is fixed. .-\150 it has ap
peared that Latex is tolerated by the urethral mucosa better than
the ordinary red rubber catheter. Certainly the absence of adhesive
tape or other means of external fixation and freedom from purulent
material retained around the meatus permits the patient to be dean in
a degree not possible with the ordinary indwelling catheter. The cathe
ter may be left in place almost indefinitely or until spontaneous rupture
of the bag finally occurs-an event unaccompanied by any undesirable
consequence other than displacement of the catheter.
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Osteoporosis
Robert J. Pignolo, MD, PhD

Reproduced paper following commentary: Albright F, Bloomberg E, Smith PH.
Post -Menopausal Osteoporosis. Trans Assoc Am Phys 1940;55:298-305 . Copyright © 1940,
Association of American Physicians. All rights reserved.

Commentary

Paleopathologic examinations of old skeletons confirm
that osteoporosis likely existed throughout history (1),
but it has been only within the last 200 years that the term
was coined and that the pathology distinguished it from
osteomalacia (2). As human lifespan has increased over
the late nineteenth and early twentieth centuries, oste
oporosis has taken on major importance as a clinical
problem.

In 1940, Fuller Albright, in a communication to
the Association of American Physicians, described and
introduced the term "postmenopausal" osteoporosis.
In that landmark publication (reproduced here), he dis
tinguished postmenopausal osteoporosis from other
forms of bone loss that were known at the time, including
disuse, senile, and so-called "idiopathic" osteoporosis, the
later involving primarily the spine and to a lesser extent
the pelvis. He evaluated 42 individuals with idiopathic
osteoporosis who were less than 65 years of age, only
two of whom were men. He also observed that several
premenopausal women who were affected had under
gone a surgical menopause. Thus , he correctly renamed
this category of idiopathic bone loss as postmenopausal
osteoporosis.

In associating estrogen deprivation with postmeno
pausal osteoporosis, Albright acknowledged in his 1940
paper the previous work of Kyes and Potter (3), who
reported that male pigeons had osteoporotic bones com
pared to those of ovulating females and that ossification
in the skeleton of female pigeons was proportional to the
size of their ovarian follicles. Albright also acknowledged
the work of Pfeiffer and Gardener (4), who injected male

pigeons with estrogen and corrected the deficit in bone
formation relative to female birds. In the same paper
Albright treated three women with estrogen therapy and
noted that there was "a markedly positive calcium and
phosphorus balance . . . (which) continued as long as
estrogen was administered." Based on these findings,
Albright concluded that osteoporosis is a failure of
osteoblasts to form adequate bone matrix.

In a subsequent paper in 1941, Albright attempted
to elaborate differences between postmenopausal osteo
porosis and other metabolic bone diseases (5). He
made the observation that postmenopausal and senile
osteoporosis rarely involves the skull, a feature which
distinguishes them from mild hyperparathyroidism and
osteomalacia.

Contrary to Albright's original idea that osteoblast
dysfunction mediates bone loss associated with meno
pause, an increase in bone resorption (and not a decrease
bone formation) appears primarily to underlie osteopo
rosis in estrogen deficient states (6,7). However, the pro
duction of new bone seen in response to mechanical
loading is attenuated with estrogen deficiency, suggesting
that estrogen is both an anticatabolic as well as an ana
bolic hormone in bone tissue (8).
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PO T-ME OPAUSAL O. TEOPORO. I •

By FULLER ALBRIGHT, M.D.

AND (By Invi ation)

ESTHER BLOOMBERG, n. . AND PATR ICIA H. l\lITH, ~I.D.

B08TOS. lI.\ .

(F rom the :\1edical Serv ice of the M8ll8achusctbl G neral HOlIpital nd t.h Depart
ment of Med icinD of the Harvard Uni,'ersit)· Medi cal &hool)

MR. President, members of the Association and guest s:
Our paper will be divided into three parts: (n) What is osteo

porosis? (b) Wh~' is osteoporosis? (,:) What ca n one do ab out it ?
To co nserve t ime we will de lete a.1I " ifs" and "buts. "
What ie Osteoporosis? Adult bone ( 'ee Fig . IA ) is cornpo ied of

an organic matrix in wh ich is deposited a calc ium-pho .pha te-ca r
bon ate complex. Cov ering the bone me shes are tw o types of sur
faces: one where bone is being laid down ; one where it is being
reso rbed . Done deposition, furthermore, is composed of two pro
cesses : the lay ing' down of th e organic matrix b~' th e osteo hlas ts
and the deposition in this matrix of th e calcium complex.

Now, one can have too little hone, either becau se hon e resorption
is too great , or because depo ition is tou litt le. The former process
lead s to osteitis fibrosa (see Fig . I D), but does not concern us here.
T he la tter process - too little hone formation - can be du e to either
one of two abnormalities. Thus, th ere may be a failure of th e
osteoblasts to la~' down an organic mat rix or the calcium complex
may fa il to be de posited in th e organ ic matrix. The form er cond i
t ion is osteopo ros is (see Fig. I B): t he latter is osteo malacia (see
Fig. Ie).

Why LT Osteoporosis ! There is considera ble circumsta nt ial evi
dence that th e st imulus for the osteo blas ts to lay dow n un organic
matrix is mechanical st resses and st ra ins. Hen ce, one of th e most
clear-cut cau ses of osteoporosis is lack of such st resses a nd st ra ins ,
which leads to "at rophy of di suse." Furth ermore , just as very

• This work W II . aided by a grant from the Commi ttee for Resea rch in Pr oblem.
of Sex of th e National Reeeareh Cou ncil .

(Cont inued)
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elderly people have atrophy of their hair, skin, and tissues in general
so do they have atrophy of their bones. This is "senile osteoporo
sis." But we are concerned here with a condition which, until
recently, we have been forced to call idiopathic osteoporosis. This
condition involves primarily the spine and pelvis, to a much lesser
extent the long bones, and least of all the skull. A survey of 42
such cases sixty-five years or under shot...redthat 40 were women after
the menopause; there were only 2 males; there were no cases in
women before the menopause. This form of osteoporosis was found
in several women of the pre-menopause age, who had undergone a
surgical menopause . In hrief, it is our belief that idiopathic osteo
porosis is post-menopausal osteoporosis.

What Can One ])0 About It! Hens, when they lay eggs have high
serum calcium values.' So do doves." Bones of male doves are
osteoporotic as compared with those of female doves.' Estrin therapy
in male doves produces a marked increase in the density of the
bones by stimulating the osteoblasts.' Therefore, it was decided
to try estrin therapy on patients with menopausal osteoporosis.

REsrLTs. In Figures 2, 3 and 4 are shown the metabolic data
on 3 patients with post-menopausal osteoporosis who received estrin

LEGE~.-o FOR FlO. 1. A. B. C "SD D.

FIG. I. -Schematic diagrams to show authors' conception of differences between
normal. osteoporos is. hype rparathyroidism with osteitis fibrosa generalisata and
osteomalacia. A , hody limits; B, body fluid; C, body serum, a compartment of body
fluid easy to tap for analysis; D. honc mass with two surfacea, one where bone is
being resorbed and one where it is being laid down ; E. arrow indicating by its size
rate of Ca and P resorption ; F, osteoclast: G, rate of Ca and P deposition: H. osteo
blast laying down osteoid (1) ; J, Ca and P entering body from gastro-intestinal tract :
K. Ca and P leaving body hy kidney or other exits : L. syringe obtaining serum for
analysis; M . blood values (n, normal ; +. high; -. low).

A. Normal : Note that Ca and P going into bone equals that coming out of bone;
that part of that which comes out goes hack in.

B. Osteoporoeis : Note decrease in bone mass (D,) : primary hypoplasia of osteo
blasts (H ,) : decreased deposition of osteoid (li) : decreased Ca and P deposition (G,) ;
increased Ca and P excretion (K,) : and normal blood values (2IJ,).

C. Osteomalacia: Note decreased bone mess (D,) ; hyperplasia of osteoblasts
because of increased stresses and strains (H,) ; increased deposition of osteoid which
is inadequately calcified because of serum Ca and P values : decreased Ca and P
deposition (G,) ; primary difficulty in absorb ing Ca and P from gastro-intestinal tract
V,) ; and abnormal blood values (Ca normal or low, P low. phosphatase high).

D. Osteit is Fibrosa Generalisata complicating Hyperparathyroidism: Note in
creased Ca and P excretion in urine (K3): increased Ca and P resorption (E,) ; increase
of osteoclasts (Fl) : decreased bone mass (D,): increased bone formation by osteo
blasts (13) because of increased stresses and strains ; increased ell. and P deposition
(G,) because serum is not undersaturated in respect to calcium phosphate (i . e., serum
Ca is sufficiently high to almost offset low serum P): and high phosphatase level (M,) .
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therapy. It will be noted in Figure 2 that on the administration of
estrin the patient went into a markedly positive calcium and phos
phorus balance; that the maximum effect was not reached until
after about twenty days of therapy ; that the effect then continued
as long as estrin therapy was administered (ninety-eight days);
that following cessation of the treatment there was very little
change for about fifteen days after which there was a slow reversal

~ . 25 UCi 1'£5T0\1[1t01l[ .... OPIOl'llTE

let" MG UU&DIOL HNZO& T(

nnmmlllllllllllNlmm

•__ , PMOSPHDftUS alL-INCI: ...~ ..-,
: L ...~ : L_",,-
t '-.... I
: '-_J.

I 2: ) 4 !II

FIG. 4.-Metabolic data showing the effect of estradiol benzoate on the calcium.
phosphorus and nitrogen balances on a third patient. Note that testosterone pro
pionate was also Kiven for two periods but its effect is not discussed in this paper.

to the pre-medication findings: and finally that the patient again
returned to a positive calcium and phosphorus balance after a
second course of medication. Figure 3 shows essentially the same
findings much less convincingly in a second patient. Figure 4 shows
a very convincing estrin effect in the third patient.

SUlfMARY. We shall summarize by stating two conclusions and
one reservation:

(Continued)
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RJ. Pignolo

Conclusior: 1. After the menopause, and hence after the time
when a reserve supply of calcium is needed for the production of
babies, women are prone to develop osteoporosis of their spines
and pelves. We have designated this condition post-menopausal
osteoporosis.

Conclusion. 2. Estrin therapy has a very marked ability to put
patients with post-menopausal osteoporosis into a positive calcium
and phosphorus balance.

Resertation. Whether the effect of estrin on the calcium balance
in post-menopausal osteoporosis is sufficient to make its adminis
tration of practical clinical value, it is as yet too soon to say.

The authors wish to thank Dr. Erwin Schwenk of the Schering Corporation,
Bloomfield, N. J., for supplying the large amounts of estradiol benzoate (Progynon-B)
used in this investigation.
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Reproduced paper following commentary: Finucane TE , Christmas C, Travis K. Tube
Feeding in Patients with Advanced Dementia: A Review of the Evidence. lAMA,
1999;282:1365-1370. Copyright © 1999, American Medical Association. All rights
reserved.

Commentary

Before the percutaneous endoscopic gastrostomy (PEG)
tube was invented, installing a feeding tube required
laparotomy and general anesthesia. The use of feeding
tubes was generally limited to young people with hopes
of recovery . On June 12 1979, pediatrician M. Gauderer
and endoscopist J. Ponsky implanted the first PEG tube
in a 10-week-old child with a swallowing impediment.
Because PEG placement required no open surgery and
no general anesthetic, the early 1980swere marked by the
increased use of PEG tubes in adults, starting with stroke
victims and extending to other patients with impaired
swallowing, including terminal cancer patients and elderly
people with dementia. In 1988, the annual number of
PEG procedures reimbursed by Medicare was 61,000; by
1995,approximately 121,000procedures were reimbursed,
by 2005, almost 300,000. In 1999, 34% of severely cogni
tively impaired nursing home residents had PEGs. Use of
the technology had shifted from emergency care of young
patients to indications including head and neck cancers,
neuromuscular disorders, acute stroke, gastrointestinal
obstruction, and dementia.

Various factors drove the increasingly common inser
tion of PEGs. Patients with advanced dementia often had
difficulty with eating . Families were distressed by what
they perceived as a withholding of nutrition from loved
ones. Physicians may have recommended PEG place
ment due to fear of litigation or from reluctance to delve
into difficult end-of-life issues. Nursing homes sometimes
required PEG placement for admission to the facility
because of staffing, regulatory, or legal concerns. Reli
gious groups actively challenged living wills and surro-

gate decisions that called for incapacitated patients to die
without a feeding tube , describing this as tantamount to
euthanasia.

Dr. Finucane's article abstracted the data available for
patients with advanced dementia, providing medical evi
dence that PEG tube placement did not provide the
advantages previously thought, did cause various compli
cations and, thus, was not medically indicated for patients
with advanced dementia. Finucane found no evidence
that tube feeding in persons with advanced dementia
prolonged survival, prevented aspiration pneumonia,
reduced the risk of pressure sores or infections , improved
function, or provided comfort. Use of a feeding tube in a
demented patient was associated with significant increases
in restraint use, utilization of the emergency department,
and hospitalization.

Finucane's article provided physicians with the data to
educate themselves, long-term care and regulatory pro
fessionals, and families. It offered a framework to show
that PEG placement was not only not ethically indicated,
but was medically contraindicated for patients with
advanced dementia. He mustered the evidence that lent
credence to careful hand feeding of the patient with
advanced dementia as the preferred way to maintain
patient comfort .
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Patients with advanced dementia frequently develop eating difficulties and
weight loss . Enteral feeding tubes are often used in this situation. yet ben 
efits and risksof thls therapy are unclear. We searched MEDUNE. 1966 through
March 1999 . to identify data about whether tube feed ing in pat ients with
advanced dementIa canprevent asp iration pneumonia. prolong survival, re
duce the risk of pressure sores or Infections . improve funct ion. or provide
palliation. We found no published randomized trials that compare tube feed
Ing with oral feeding. We found no data to suggest that tube feed ing im
proves any of these clinically important outcomes and some data to suggest
that it does nol Further, risks are substantial. The widespread pract ice of
tube feed ing should be carefully recons idered. and we believe that for se
verely demented patients the practice should be discouraged on clinical
grounds.
lAMA 1999.181:1165-1170 www lama.com

Thomas E. Finucane. ~ID

Colleen Christmas. M[)

Kathy Travis. ~ID

P
ATIENTS WITH ADY,\NCED DE

rneutia commonly develop dif
Ilcuhy ea ting. often when they
become bedridden and depen-

dent in all activit ies of da ily living . They
may resist or be indi fferent to foo d . fail
to manage the food bolus properly once
it is in the mo uth (o ra l phase dyspha
gia) , o r aspirate when swallowing (pha
ryngeal phase dysphagia). Enteral tube
[ceding is int en ded to prevent aspi ra
t ion pn eu mo nia. forestall maln ut ri
tion and its sequel ae, incl udi ng death
by s tarvatio n. and provide co mfo rt . We
reviewe d data about whether any type
of tube Iced ing ca n accom plish these
goals in th is group of pat ients. Studies
limited to pat ients wuh cance r, burns.
trauma. dysphagic stroke, mechanical
obstruction, critica l illness. pediatric pa
tients , or patients rec eivi ng vent ila
tory assistance were not consi dered. We
did not incl ud e discussion of ethical
issues, since our focus was on clin ical
eviden ce.

We searched MEDLI E fro m 1966
th rou gh March 1999 a nd found no rel
evant randomized cli n ica l trials co m
paring tube feedi ng with oral feeding
in the severely deme nted. Thu s. a meta 
an alysis was nOI poss ib le; rather , we
hav e presented a su mmary of the data

For editorial comment see 1380.

available . In each section. we describe
huw articl es were ide ntified and sum
marize the find ings . Our goal is to pre
sent the relevan t data in a way that is
useful to clin icians, patients, fam ilies ,
and perhaps po licy makers.

DOES TUBE FEEDING PREVENT
ASPIRATION PNEUMONIA?

Aspiration pneumoni a Is often an im 
precise diagnosis both con ceptually and
cli nica ll y. Mendelson ' described a
gro up ofpen un cric rwomen who un
de rwent ether an esthesia and vo mited
an d aspi rated gastric co nt ents . All de 
vcloped tachypnea. wheezing. rob, and
cyanos is and all recovered unevent
fully in a few days, Some authors usc
"as piration pneumonia' (0 refer to th is
synd ro me. ;1 pneunlon lus that follows
aspirat ion and resolves spontaneously
without antihiotics .! The term is also
used to describe pu lmo nary in fecti o n

due 10 misdirect ion o f co ntami nated
pharyngeal co n ten ts . es pec ially ural
sec retio ns, into the airway. This s~'n 

drornc is usuall y insid ious in unse t.
assoc iated w ith Iev er , and wh en a
mic robiolog ic diagnos is can be made ,
po lymi crobial. Infection probab ly re
sults when normally no npa thogenic
organis ms arrive in high en ough in
ocu lum to overcome host defenses,

Tube feedi ng cannot be expec ted 10

prevent aspirat ion uf oral secretio ns .
and no data sh ow tha t it can reduce the
risk from reg urgitat ed gas tr ic co n
tents.In fact . in ch ildrcnand in an imal
models! gastrostomy tube placement
ma}' reduce lower esophageal sph inc-

Author Alfllll lJons: Oov~ ofG~N:nc Meo.c,ne and
G~ronto'o~. John s Hop",n\ B.lr m·w M~o<:al C~n ·

ter, B.\ll imo,~. Md .
Correspondln, A~lhor and RC'pfints: Thom.u E. F;n~ ·

cane.MD. JohnsHop ns Gerutna Ccnl~, 5505 Hop
kin, Bayview Cu, B. lt,mor e , MD 2 1114 tC·'M, 1
tfmu Ihm l. ~d~l

lAMA. 01.1,·0., 1>. 1-)'1,,)_\',. , !lIZ. S " H 1365
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terpressureand increasethe riskofgas
troesophageal reflux, with "achangein
thegastroesophageal angle(as) thesus
pected mechanism." No comparable
studies have been reponed in the el
derly.

A1996review of tube feeding to pre
vent aspiration pneumonia conducted
by I of the authors (T.E.F) and By
num' found that "No randomized tri
alsof the intervention have beendone,
and some data suggest ineffective
ness." A MEDLINE search from 1966
through March 1999 using the same
search terms as that article, enteralnu
trlLlon, deglutition disorders, and aspi
ration pneumonia, confirmed these ob
servations. Three additional case
control studies identified tube feeding
as a risk factor foraspiration pneumo
nia and demonstrated high rates of
pneumonia and death in tube-fed pa
tients.6.a In a nonrandomized,prospec
tivestudy," orallyfedpatientswith oro
pharyngeal dysphagiahadsignilkantly
fewer major aspiration events than
those fed by tube. The authors con
clude,"Artificial feedingdoesnot seem
to be a satisfactory solution for pre
venting pneumonia in elderly pran
dial aspirators."Jejunostomy is not as
sociatedwith lowerratesofpneumonia
thangastrostomy. 11\1 1Wefoundno pub
lishedstudiessuggestingthat tubefeed
ing can reduce the risk of aspiration
pneumonia.

DOESTUBE FEEDING PREVENT
THE CONSEQUENCES OF
MALNUTRmON7
Dementedpatients with problemseat
ingfrequentlyloseweightand develop
other abnormal markers of nutritional
status such as loweredserum albumin
levels or totallymphocyte count,dimin
ished tricepsskin foldor bodymass in
dex.orimpairedskin-testreactivity,Tube
feedingmay then be initiated to try to
preventor correctconsequences ofmal
nutrition including pressure ulcers,in
fection, debility, and death.

However, in several clinical situa
tions, provisionof increasednutrients
to patients with abnormal markers of
nutritionalstatehadno effecton mean-

ingfulclinicaloutcomes,for 40patients
receiving tubeIeedmg lnlong-term care
(themajoritydue toneurologicimpair
ment), "adequatecaloriesand protein
wereprovided.. . still,subjectsshowed
weightlossandseveredepletionoflean
and fat bodymass. . . . Despiteadmin
istration of apparently adequate for
mula, micronutrient deficiencies and
marasmic malnutritionexist in chroni
callyill patients.nil In 2additionalclini
cal situations, patients with abnormal
markers of nutritional status did not
benefit from increasedadministration
of nutrients. Of 17 trials studying
patientswithadvancedcancer,mostof
whomwereemaciated, no trialshowed
asurvival benefitfromparenteralnutri
non,"Megestrol acetateinpatientswith
acquired immunodeficiency syn
drome (AIDS)-cachexia improved
intake and nutritional markers; how
ever,death rates Ineachof"treatment
groups were more than double that of
placebocontrols.14·~'-Ji~r w:'5tingdis
orders llSS6c!aled\fVfflf:AIDS and can
cer,a·I997 confereritt~nsored bythe
National InstitutesofHealth,theAmeri
can Societyfor Parenteraland Enteral
Nutrition,and the American Society for
Clinical Nutritionconcludedthat"there
are no publishedobservationsprovid
ing direct evidence that wasting is a
causeof death orthat reversalofwast
ing improvesoutcome.?"

For patients with advanced demen
tia and eating difficulties, the relation
ships among nutritional intake, mark
ers of nutritional status. and clinically
meaningful outcomes remain uncer
lain. Forsomepatientswithcatabolic ill
ness, delivery ofadditional nutrientsmay
not provide benefit. For others, addi
tional nutrients might provide ben
efits, but these may be outweighed by
adverseeffects of tubefeeding. The rel
evant clinicalquestion iswhether tube
feeding improves outcomes putatively
ascribedto malnutrition.

IS SURVIVAL IMP.RQVED
BY TUBE FEEDING70

We conducted a MEDLlNE search of
the termssurvivaland enteral nutrition
from 1966through March 1999aswell

as the bibliographiesof many articles
related to thesetopics.Four linesofevi
dence undermine the apparentlycom
monsensepracticeof tubefeeding ema
ciated, demented patients to prevent
death due to starvation.

First, survival of very low-weight,
hand-feddementedpatientscanbesub
stantial.Survival ofdementedand non
demented patientswasnot differentin
a long-termcarefacility witha program
olcarefulfeedlngbyhand,"A2-yearpro
specuveobservation cf71dernentedpa
uents in long-term care found similar
mortality rates among 4 groups: those
whofedthemselves, thosewhorequired
assistancebut otherwisehad no eating
difficulties, thosewhorefused food.and
thosewhocoughedandchoked onfood .
Only I patient was tube Ied."

Second, feeding tube placement it
self can cause death. Mortalityduring
percutaneous endoscopic gastros
tomy (PEG) tube placement ranges
from 0% to 2%19.20 and perioperatlve
mortality ranges from 6% to 24%.21.n
In a study of882 fluoroscopic nasogas
tric tube placements.3 patientsdied of
arrhythmia during the procedure.P

Third, mortalityamong tube-fed pa
tients is substantial. Several retrospec
tivestudiesdescribesurvival after feed
ing tube placement in patients with
eatingdifficulties. althoughnoneare re
stricted to those with dementia. A re
viewofstudiesofPEG tubes.eachcom
prising more than 50 patients, found
mortality Tales of 2% to 2i% at 30 days
and 50% or more at 1 year.FMonahty
data from articles not included in that
review show l -month mortality rates
ranging from 8% to 6i%, and median
survival appearstobewellunder I year
(TABLE 1). The 2 largest studies in
cluded 7369 and 81 105 patients. re
spectively.Theformer reponedthatme
diansurvivalafter PEG tube placement
was7.5 months." Thelatterfound that
63%ofpatientshaddiedby I yearafter
PEGorsurgical gastrostomy tubeplace
mentand 81.3% weredeadby3years.ll

Finally,nonrandomized. retrospec
tiveobservationsofnursinghome resi
dent';havefoundnosurvival advantage
with tubefeeding. Nodifference insur-

1366 JAMA, October n, t999-V", 282, No. 14 ,"t'l9'/ American Medical ;\ ssod :l\ ion . All ri~hts reserved .
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vivaJ wasfoundbetween groupstreated
with and without tube feeding among
1386 patientswith recent progression
to severe cognitive impairment. This
findingpersisted afteradjusLrnent forage,
priorhistory ofpulmonary aspiration or
stroke.presenceofswallowingdisorder,
decubitusulcer.functional state,resus
citationwishes,and cognitive status,"
Aseparatearticlebased onthesamedata
setdescribed 5266residents withchew
ing and swallowing problemsand re
ported a significantincreasein l-year
mortalityamongtube-fed patients(risk
ratio, 1.44).33

Wefound nopublishedstudiessuggest
ingthattubefeedingcanprolongsurvival
in demented patientswithdysphagia

ARE PRESSURE ULCERS
PREVENTED OR IMPROVED
BY TUBE FEEDING?
Data linkingpoornutrientintakeorab
normalmarkersofnutritionalstatus to
pressureulcersare extremely limited.
In a 1995 reviewW that excluded or
thopedic and spinal cord injury pa
tients. 13 studies found veryweakas
sociations between nutritional status
and pressure sores. Data relating nu
trient intake to pressure sores were
similarly inconclusive. No prospec-

tive trialsof tube feeding were found,
and retrospective studiesfound onlyan
increased risk or no benefitassociated
withtubeIeedlng," AMEDUNEsearch
of enteral nutrition and decubitus ulcer
from1966 throughMarch 1999 found
nocontrolled clinical trials oftubefeed
ing in those with. .Ql;~i risk for pres
sureulcers, Twostudtes that used an
administrative database of more than
800 patients during 6 months of fol
low-upreportedthat lube feeding was
not associated with healingof preex
isting pressure sores," nor with pro
tection fromnew pressuresores.tl

Bedfast, lnconunentpatients withde
mentiawhoaretube fed aremorelikely
to be resrrained" and will probably
make more urine and stool. Pressure
soreoutcomescouldbeworsened. We
found no published studies suggest
ingthat tubefeeding canimprove pres
sure sore outcomes.

IS THERISK OF OTHER
INFECTIONS REDUCED
BY TUBE FEEDING?
Aspiration pneumonia andpressure ul
cers,conditionsthat aresometimes in
fectious. have already beenconsidered.
We searched MEDUNE from 1966
throughMarch 1999usingtheterms en-

laal nutrition and infection and limited
oursearchtostudiesinvolving humans.
Wefoundno studiesof tubefeeding to
reducetheriskofother infections-eg.
urinary tract,viral.gastrointestinal,oreye
infections. Incontrast. feeding tubescan
causeinfection. Nasogastric tubespre
dispose to infections of thesinusesand
middleear.Gastrostomytubes have been
associatedwithdiarrhea (Infectiousand
noninfectious), cellulitisandabscess (at
a rateof3%to8%). andrarelywithnee
rolizingfasciitis and myosins." Enteral
feeding solutions can be contaminated
withbacteria, perhapsleading togastro
intestinalsymptoms.+I Case reportshave
described streptococcal bacteremia fol
lowinginsertionofaPEG tube'"andcon
taminated enteral solution causingnoso
comial baclercmia,u,16.47 We found no
published studiessuggesting that lube
feeding canreducethe riskofinfection
in dysphagic patients withdementia.

CANTUBE FEEDING IMPROVE
FUNCTIONAL STATUS?
Providinganemaciated patientwithar
tificial feeding is sometimes intended
to improve strength, function. or self
care. Wereviewed a MEDUNE search
of the termsfunction,functional status.
recovery offunction . strength, or aclivl-

Table1. Mortality AftHFeeding Tube P1acMlent: Observational Studies"
Study, 'I IntllVentton Type of PatIent, No.

Helmbach.21 1970 Surgical lee<fng tube Neuroger;c. 100
Malina,;' 1981 Jejunostomy tube Neurogenic. 54

OUtc:ome
63%Mortalityby 1 mo
33% Mortality by 1 mo, 50% rmrta/ity

amongsurvivors by 6 mo
Goideo at aI•.lO 1997

Hull at a1," 1993
Kohli and Block,1O 1995

Nll'hIS;' 1989

Fayat al.32 1991
Hassett at al,n 1988

Granlat al.n 1998

FInOCChiaro at aI." 1997

PEG tube

PEG tube
PEG tube
PEG tube(review01 4 stucfies)

PEG tubeor ga'JtI'OStOlT!f tube

Gastrostomy tube

PEG tube or gaslroSlomytube

PEGl\.be

Mixed populatioo, 102
. ' Mbc8d populalion. 46

MIXed population. 612

NeutOgllI1ic. 22
MixedPOPUlation. 100
Neurogenic. 87
Mixedpopulation. 81 105

MixedPOPUIaIion. 136

24'16 Mortamy by 6 mo,55%rmrtaity by 2 y

20% Morta1rty by 1 mo. 59% rmrt8ltty by 18mo
8% Mortality by I mo. mean sulVlV8l <6 mo
16%·30%Mortality by 1 mo
41% MortaIlty by 3 Wl<S

2O'll> Mortality by 1 mo. 110% rmrtality by 1 Y

24% Monality by 1 mo. 63%rmrtall:y by 1 y.
81.3%rmrtaJity by 3 y

9.5%Mottality by 1mo. 58%mottB!ity by 1 y.
65'll> mortalityby 2 y

Loserat a1.3:l 1998 PEGtube Mixed POPUlation. 210 66%Mon~ by 1Y

F'tSm&n at aI." 1999 PEG lube Mixed POPUlation. 175 18% Mortality by 30 d. 61%mortalityby I Y
Light at al,:¥> 1995 PEG tube Mixed population. 416 9%Mortality by 1mo

Bergstrom at a1,3'II995 Gastrostomy IlJbo Mixed POPUlation. 77 21%Mortality by 1 mo. 64%mortalItY by 1Y

.Neurogeruc; Illl<:alos~1IG. corllbrovoal:ulN8CCldonl, trllume. anolli: nn iniJry. P8r1Unaon disease. GoiIain-Barnl S>/Od-ome. ormotor nouron disell."l&: PEG. petW1anl1CXla
IlOdOllcopi(: gaslr05lomy. lnl mll<ed popUiIlion, patients WIthf18UfQQ8I1ic; mecIllllCll 08ClI0erS and cancer.

01999 American Medical Associatlou, All rigllls reserved. lAMA, October D . !'N9-V,,1282. No. 14 13C1i7
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lies ofdaily living. and enteral nutriCion
Cram 1966 through March 1999. In
stroke patients. emaciation maybeas
sociated with slower functional irn
provement,iUl but we found no study
In whicha nutritional Intervention Ca
cilitated recovery of function. Among
100 Crail nursing home residents,oral
proteinsupplements producedno im
provementin measures of strength or
function unless combined with resis
tancestrength training." A retrospec
tive review foundthatno nursinghome
patients had improvement in func
tionalstatus as measuredbythe Func
tionallndependence Measurementscale
during 18monthsafterPEG tubeplace
menr." We found no published stud
iessuggesting that tube feeding canim
prove function or mitigate its decline
in dysphagic demented patients.

DOESTUBE FEEDING
IMPROVE PATIENT COMFORn
We searched MEDLlNE from 1966
through March 1999 using theterms pal
liative careandentcml nutrition.Formany
demented patients, data about symp-

tomsandsymptom control canbebased
onlyon inference. In a prospective ob
servation of palliative care for termi
nally ill patients withanorexia, primar
ily withcancerorstroke, few experienced
hungeror thirst, OC thosewho did. re
liefwasachieved withsmall amounts of
food and fluids or by icechipsand lip
lubrication.,\

Patients with amyotrophic lateral
sclerosis and dysphagia whohad feed
ing tubes placedconunued to cough,
have difficulty managing oral secre
tions.anddevelop aspiration pneumo
nia. Hungerand n.a~~..oftenbeganor
increased aftertubepla~ment, andhu
man contact was di~inished.u Tube
fed patients may be denied the plea
sure of eatingor made uncomfortable
by the tube or frequent repositioning;
some require restraints. We found no
publishedstudiessuggesting that tube
feeding makes dysphagic demented pa
tients morecomfortable.

ADVERSE EFFECTS

We searched MEDlINE from 1966
through March 1999using the terms

complicacion andentual nutritionandlim
itedoursearchtostudiesofhumansage
65 years or older. Themany adverse ef
fects of tube feeding have beendivided
into4major categories: local ormechani
cal, pleuropulmonary. abdominal, and
other(TADlE2), Themostcommon ad
verse effect associated with all types of
tube feeding is aspiration pneumonia
(0%-66.6%5). For PEG tubes. common
adverse effects are tubeocclusion (2%
34.7%lQ.1IJT),leaking (13%-20%1I,l2), and
local infection (4.3%_16%19.31.)2.60). Ap
proximately two thirds of nasogastric
tubesrequire replaccment.l2.ll11

CONSERVATIVE
ALTERNATIVES
Discontinuing nonessential medica
tions may reduce eating difficulties.
Among psychiatric patients, swallow
ingdysfunction andchokinghavebeen
associated withcertainmedications. es
pecially those with anticholinergic el
fecLS. 71•72 Several drugs cause inatten
tion(eg, sedatives).movement disorders
(eg. major tranquilizers), xerostomia (eg,
antichohnergics). esophagitis (eg,alen-

Table:l. Burdens and Complications Associated With Tube Feeding

AdVerse Effect
Cstegory Nuogaatrlc

TypeafTube

Gastrostomy andlor Jejunoltomy Both
Erosionfr.ecrosJs, bleecing of nose,

pharynx , 8Ild/oresopha~"'06;
postcrlcoid perichondtiti~:

tubemisplacement into lungor
brain""'AfI; highextubation rate;
otitis meda; sinusitis

W~ dehiscenc:e; bleedlng at inseltion
site; CI0SU/8or stenoslsof stoma;
ski'1 exconatlon: hematoma; erosion
of bumper intoabdomi'1a1 wall

Knotting of tube; tubemalfunction"';
tubemigration; discomfort !romlube;
lUbepiaCwnenifailure

Aspiration of reecf.ng

Diant'.ea; gastrointestinal blOOding"'01;
bowel obs1nJclion"": nausea"":
vomiting: promotionof
gastroesophageal reflux'"

Fluid overlOad: incroased skinmoistura:
aeath: usoof restraints"""'""; weight
loss"";metabo~c disturbance"'; loss at
gustatorypleasure: arorexia: lossof
d!9":ty; loss of SOC'at aspects 01
feeding: alteredCosrne5lS"'"

Erosion of tlJOll,into plSl;tSlcavity. " ', ' ..

Agitat~; requirementfor
frequent repositioning: increased
secretions or freQUent suetioning

Perloration01esophagus or
duodenum: esophageal slricture;
asophageaI bel.oar'l; reflux
esophagitis

13'1 JAMA. October 13. 1999--V<,,1282. No. I-l (!) 11/99 ....mertcan Medical i\ssodalioll. 1\ \1 r; ~hI5 reserved .
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dronate),or anorexia (eg,nonsteroidal
anti-inflammatory drugs). Careful at
temptsto limituseofsuch medications
mayyield smallbut critical increments
in eatingability.

Several conservative feeding strate
gieshavebeen tried. In nursing home
patientswhowerepreviously lessthan
80% of ideal body weight, an !J..week
trialincludingstaffeducation, ad libdi
ets,medication adjustment, assisuve de
vices, changes in theenvironment, den
tal care, swallowing evaluations. and
augmented energy intake during ill
ness demonstrated that 50% of pa
tientsgainedanaverage of4.5 kgwith
out feeding tubes."

Whilebodyposilionduring feeding
is poorlystudied in patients with de
mentia, supine(vssemirecumbent) po
sitionand lengthoftimesupinearerisk
factors for aspiration of gastric con
tentsinpatients receivingventilatory as
sistance who are fed by nasogastric
tube,H Potentially useful techniques in
clude the use of finger foods and pre
ferred Ioods,"strongflavors, hotorcold
rather than tepid food . gravy or juices.
andenrichers suchascream.~·7l\17 Other
helpful techniques are reminders to
swallow andswallow multiple times per
bolus,n.ngentle coughs aftereach swal
10w,77 bolus size of less than 1 tea
spoon," liquid supplements," and fa
cilitation techniques such as vibration,
gentle brushing. and icingofthecheeks
and neck." Additional methods in
cludeincreasing personal assistance with
meals"; alteringsize and frequency of
meals; evaluating forother illnesses. es
pecially depression"; placing food and
nuid well into the mouth"; and modi
fying environmental aspects such as
noiselevel and the company ofdisrup
tivepatients. Thesetechniques require
increased staff timeand have not been
rigorously studied. Theydooffer less in
vasive alternatives to tube feeding.

CONCLUSIONS

Weidentified no direct data tosupport
tube feeding ofdemented patients with
eating dif£iculties for any of the com
monly citedindicatlons. Tubefeeding is
a risk factor for aspiration pneumonia;

to our knowledge, it has never been
showntobean effective treatment, and
neither regurgitated gastric contents nor
contaminated oralsecretions canbekept
OUl of the airways with a feeding tube.
Survival hasnot beenshownto be pro
longed by rube feeding. Periprocedure
mortality is substantial and prolonged
survival of veryunderweight. dyspha
gic,demented patients without lube feed
ing is common. Feeding tubeshave not
been shown to improve pressuresore
outcomes. and in fact, the relationship
between nutrient intake and pressure
sores is tenuousat best. Improved de
livery ofnutrients via tubehasnotbeen
shown to reduce infection, but, on the
contrary. feeding tubes have been shown
to causeserious local and systemic in
fection. Functional statushas not been
improved anddemented patientsarenot
made morecomfortable with tubefeed
ing while dozens of seriousadverse ef
fects have beenreported. Conservative
measuresareavailablealthough theseare
notwell studied. RandoMized clinical tri
als of this intervention in this popula
lion would be tremendously complex
both ethically and clinically,

Several factors likelycontribute tothe
widespread use of tube feeding in el
derly patterns'with dementia. Artifi
cialsustenance n!D1iils special statusin
some discussions about life-sustain
ing treatment. Theapparentvalidity of
lube feeding is very persuasive; if
patients have trouble eating. it seems
sensible to feed them by any means.
Several other factors probably also
contribute-admin istrative conve
nience. ease ofusebynursingstaff. and
misunderstanding by health care pro
fessionals and family members.

Adementedpatientwitheatingdif
ficulty can present formidable clinical
challenges. We believe that a compre
hensive, motivated, conscientious pro
gramofhandfeeding is thepropertreat
ment. Ifthepauentcehnnues todecline
insomeclinically mearidigful way. tube
feeding mightbeconsidered asempiri
cal treatment; however. all who help
make the decision should be clearly
informed that the best evidencesug
gests il will nor help.
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Commentary

It is generally accepted that health screening to prevent
and identify disease early enough to permit cure is an
appropriate medical goal. The research on disease preven
tion, however, excludes older adults and focuses on mor
tality end points that may not be appropriate measures for
successful aging where function and quality of life are par
amount. By minimizing morbidity and mortality of disease
and compressing it into the very end of a person's lifespan,
the patientcan maximizefunction ,productivity, and quality
of life despite the presence of disease (1).

Various organizations publish guidelines to help physi
cians offer appropriate screening and prevention services
to their patients. However, the heterogeneity of an aging
cohort makes it difficult to generalize and create guide
lines for effective screening. In 1984, the U.S. Public
Health Service created the U.S. Preventative Services
Task Force (USPSTF). This organization, which since
1998 has been sponsored by the Agency for Healthcare
Research and Quality (AHRQ), provides evidence-based
reviews of healthcare screening strategies and is consid
ered the "gold standard" for screening and prevention
recommendations (2). Its recommendations for health
care screening in the geriatric population are often limited
by the lack of research on the effectiveness of screening
in this population. Consequently, the decisions of when
to screen and when to stop screening need to be individu
alized to the specific patient based on their preferences,
life expectancy, and competing risks for death and func
tional impairment.

To date, the best summary of the decision-making
process for screening and prevention in the elderly can
be found in an article (reproduced here) by Walter and
Covinsky. Although this article focuses on cancer screen
ing, the decision-making process can be extrapolated to
other screening and prevention modalities. Using equa
tions developed and published by Beck in 1982, they
suggest beginning with a determination of a patient's life
expectancy and risk of dying from the disease being
screened for to arrive at an approximation of the patient's
specific mortality (3, 4). Taking the data tabulated by
Welch and colleagues in 1996, physiologic age, rather
than chronologie age (5), can be combined with current
life expectancy tables that aggregate competing risk (6);
and the physician can estimate the patient's risk of dying
from the condition for which screening is being per
formed . The physician can use this information to arrive
at an idea of the overall magnitude of the screening's
effectiveness. Then, taking into account a patient's values
and preferences, the physician can discuss the risks and
benefits of the proposed procedures and the impact of
the screening on the patient's function , quality of life, and
mortality. The physician-patient team is, in this way, able
to arrive at a reasonable personalized approached to
screening and prevention.

The number of older adults is increasing greatly . This
cohort is very diverse in health and function. Until further
research clarifies the exact effectiveness of screening and
prevention for older patients, physicians must rely on
expert opinion and extrapolate from the limited informa
tion currently available .

From: Aging Medicine : Classic Papers in Geriatric Medicine with Current Commentaries
Edited by: Robert J. Pignolo , Monica K. Crane, Mary Ann Forciea
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_ SPECIAL COMMUNICATION

Cancer Screening in Elderly Patients
A Framework for Individualized Decision Making

Considerable uncertainty exists about the use of cancer screening tests in
older people, as illustrated by the different age cutoffs recommended by vari
ous guideline panels. We suggest that a framework to guide individualized
cancer screening decisions in older patients may be more useful to the prac
ticing clinician than age guidelines. Uke many medical decisions, cancer screen
ing decisions requ ire weighing quantitative information, such as risk of can
cer death and likelihood of beneficial and adverse screening outcomes, as
well as qualitative factors, such as individual patients' values and prefer
ences. Our framework first anchors decisions through quantitative esti
mates of life expectancy, risk of cancer death, and screening outcomes based
on published data. Potential benefits of screening are presented as the nu~

ber needed to screen to prevent 1 cancer-specific death, based on the esti
mated life expectancy during which a patient will be screene~. Estimat.es.re
veal substantial variability in the likelihood of benefit for patients of Similar
ages with varying life expectancies. In fact, patients with life expectancies
of less than 5 years are unlikely to derive any survival benefit from cancer
screening. We also consider the likelihood of potential harm from screen
ing according to patient factors and test characteristics. Some of the great
est harms of screening occur by detecting cancers that would never have be
come clinically sign ificant. This becomes more likely as life expectancy
decreases. Finally, since many cancer screening decisions in older adults can
not be answered solely by quantitative estimates of benefits and harms , con
sidering the estimated outcomes according to the patien~'sown.v.alues and
preferences is the final step for making informed screening declslons.
lAMA. 2001:285:2750-2756 www.jama.com

Louise C. Walter, MD

Kenneth E. Covinsky, MD. MPH

C
URRENTLYCONSIDERABLE U 

certainty exists about the best
use of cancer screening tests
in older people. I Part of this

stems from a lack of randomized con 
trolled trials of screening interven
tions that have included patients older
than 75 years. This requires physi
cians to extrapolate data about the ef
fectiveness of screening in younger pa
tients and apply it to older patients.
Even if the effectiveness of screening is
similar in the elderly population. un
certainty remains about how to apply
data from randomized trials to an in
dividual elder ly patient. Trials show av
erage effectiveness of an intervention.
but they generally do not address in
dividual patient characteristics. such as
comorbid conditions or functional sta
tus. which may change the likelihood
of receiving benefit or harm from
screening. Care in applying data from
trials to individuals is especially im
portant for older adults. since indi
vidual variability in health status and
disability increases with age.'

The important issues that need to be
considered when making individual 
izedcancer screening decisions in elderly
patients are not addressed by the often
conflicting recommendations made by
guideline panels and organizations that
basetheir recommendations primarily on
age. For example. formammography. the
US Preventive Services Task Force rec
ommends that screening cease at age 70
years,' the American College of Physi
cians discourages screening after age 75

For editorial comment see p 2776.

years.J the American Geriatrics Society
recommends possible discontinuation at
age 85 years. J and the American Cancer
Societyrecommends annual screening for
all women older than 40 years with no
upper age limit." Although most health
care professionals would agree that clini
cal judgment should supersede age
cutoff guidelines when the potential
harms or benefits from a screening test
strongly weigh in a particular direction.
there is littleguidance about how toapply
clinical judgment to screening deci
sions in older people .

We propose that a conceptual frame
work to guide cancer screening deci
sions in older patients may bemore usc
ful than age guidelines to the practicing

clinician . Frameworks for weighing the
benefits and harms of screening have
been developed.!" but none specifi
cally add ress how to organize in
formed decision making for elderly pa
tients that include consideration of an
individual patient's characteristics and
preferences. Like many medical deci
sions. informed screening decisions are
best made by weighing quantitative es
timates of benefits and risks with more
subjective qualitative judgments of val-

Author Affilia tion : Division of Geriatrics. San Fran
cisco Veterans Affa irs Medical Center and Univeristy
of California. SanFrancisco.
Corresponding Author and Reprints: LouiseC.Wal·
ter, MD, Division of Genatrics, VA Med ical Center
111G. 4150 Clement SI, San Francisco, CA 9412 1
(e-mail: 10uiseW@itsa.ucsf.edu).
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Figure. Upper, Middle, andLowerQuartiles of LifeExpectancy for WomenandMen at
Selected Ages
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tionalimpairments arestrongpredictors
of life expectancy in older people .P-'!
Congestive heart failure (CHF), end
stage renal disease, oxygen-dependent
chronic obstructivelung disease, or se
vere functional dependenciesin activi
ties of daily livingare examples of risk
factors that would causean elderlyper
son to have a life expectancysubstan
tially belowtheaverage forhislherage."
Theabsence ofSignificant comorbid con
ditions or presenceof functional status
considerably better than age-group av
erages identifies older adults who are
likelyto livelonger than average.

Life expectancy estimates canbe used
to approximate the risk of dying of a
screen-detectable cancer,which is use
fulin decidingwhethera personis likely
to benefit from screening. Consideran

13

17

21.3

o

10

o l.JfeExpectancy for Women

25

15

20

70 75 eo 85 90 95

lliJ l.Jfe Expectancy for Men

25

20
18

15 14 2
on

j
10

5

0
70 75 eo 85 90 95

Age. y

Datafrom the LifeTables of the UnitedStates.'

estimatesof whether a patient is likely
tolive substantially longerorshoner than
an average personin hislheragecohort
For example, Friedet alii prospectively
stratifiedelderlycommunity-living per
sons into groups whose 5-yearmortal
ity ranged from 2% for the healthy
patients to 39%for thosewith multiple
cardiovascular risk factors. Such esti
matesoflifeexpectancy wouldallowfor
better estimations of potential benefits
and risks ofscreeningthan focusing on
agealone.

There are many variables physicians
canuse to estimate whetheran olderpa
tient is typical ofsomeoneat the middle
of their age-sex cohort or is more like
someone in the upper or lower quar
tiles. For example, the number and se
verityofcomorbidconditionsand func-

ues and preferences. Our framework
first anchors decisions through quan
titative estimatesoflifeexpectancy, risk
of cancer death, and screening out
comes based on published data. Our
framework then concludes with quali
tative consideration of the estimated
benefits and harms based on a pa
tient's unique values and preferences.

Risk of Dying
Our framework starts with considering
the risk of dying of a screen-detectable
cancer since the maximum potential
benefit of screening is defined by a
person's risk of dying of a screen
detectablecancer, not his or her risk of
beingdiagnosedas havingcancer.Find
ingan asymptomaticcancer in a person
whowilldieofsomethingelsebefore the
cancerwouldbecomesymptomatic does
not benefitthe patient.Theriskofdeath
due to cancer can be estimatedby con
sidering the lifeexpectancy of the indi
vidualand theage-specific mortality rate
of the particular cancer. With advanc
ing age, the mortalityratesof most can
cers increase," but overall life expec
tancy decreases," Theneedtoweigh these
2 opposingfactors makescancerscreen
ing decisions in the elderlycomplex.

Median lifeexpectancies ofpersonsin
the United States are summarized in
tables of vital statistics by age and sex,
but there isgreatvariationin lifeexpec
tancy within each age-sex subgroup.10

Therefore, although it is usefulto know
medianlife expectancies, it ismorehelp
ful to have a general idea of the distri
butionoflife expectancies atvarious ages.
Forexample,whenmaking screeningde
cisionsabout a 75-year-old woman, it is
useful to know that approximately 25%
of75-year-old womenwill live morethan
17years, 50%willliveat least11.9years
and 25% willlivelessthan6.8years,"The
FIGURE presents the upper, middle,and
lowerquartilesoflifeexpectancy forthe
USpopulationaccordingto ageand sex
and illustrates the substantial variabil
ity in lifeexpectancy that existsat each
age. Although it is impossible for phy
sicians to predict the exact life expec
tancy of an individualpatient, it is pos
sible for physicians to make reasonable

() 20ll ) American Medical Association. All rights rese rved . (Reprinted) JAMA, June 6. 2oo1-Vol 285. No. 21 2751
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SO-year-old woman with classIV CHF
whoisconsidering screeningmammog
raphy. Although the median lifeexpec
tancy of an 80-year-old woman is 8.6
years, this patient, because of her se
vere comorbidity, isprobably in thelower
quartileof lifeexpectancy and is likely
to liveless than 5 years. Next, the risk
ofdyingofbreastcancercanbeapproxi
matedbymultiplying lifeexpectancy by
the age-specific breast cancer mortality
rate. The Surveillance, Epidemiology,
and End Results Program (SEER) 15 re
ports that women aged 80 to 84 years
havean annual breast cancer mortality
rate of 157/100000. Therefore, the risk
ofdyingofbreastcancerforan SO-year
old womanwho is expectedto liveless
than 5 yearsis estimatedto be less than
5 X 157/100000=0.8%.

TABLE 1presents population-based es
timatesof the risk ofdyingof the 3 ma
jor screened cancers according to sex,
age, and life expectancy. These risks
were calculated by multiplyinglifeex
pectancy bypublishedage-specific can
cermortality ratesandshouldbeviewed
as estimates that providesome quanti
tativeknowledge of the average risk of
dying of a screen-detectable cancer to
help anchor screeningdecisions. Table
1emphasizes the importanceofconsid
ering life expectancy when making
screeningdecisions, asillustrated bythe
examplethat an 85-year-old woman in
the upperquartileoflifeexpectancy has
more chance of benefitingfrom cancer

screeningthan a 75-year-old womanin
the lower quartile. Some patients may
haveadditional factors thatincrease their
risk for dying of certain cancers, such
as family history or race, requiring in
dividualized tailoring ofour baseline es
timates. However, manyriskfactors be
comelessimportant relative toolderage
and lifeexpectancy."

Benefits of Cancer Screening
The next step is to consider the poten
tialbenefits ofscreening forspecific can
cers. Ifscreeningwere100% effective at
preventing cancer death, the patient's
benefitwouldapproximatehis/herrisk
of dying of a screen-detectable cancer.
However, the actual likelihoodof ben
efit from screeningwill always be sub
stantially less than this value, since
screening may miss early-stage malig
nancies,detect disease tooadvanced or
aggressive to respond to treatment, or
detectindolentcancers thatarenot likely
to produce clinical symptoms.1

Even screening, effective in early
detection, maynot benefitpatientswith
short lifeexpectancies since the benefit
from screening is not immediate. For
example, in the randomizedcontrolled
trials of fecal occult blood testing
(FOBT) 18-20 and mammographyv'" the
cancer-specific survival curvesbetween
thescreenedand unscreenedgroupsdo
not separate significantly until at least
5 yearsafter thestart ofscreening. This
periodcouldbeevenlongerforpatients

older than 70 years since some evi
dence suggests that the length of time
that a screen-detectable cancerremains
clinically asymptomatic increases with
advancing ageforboth breastand colo
rectal cancer.23-25Thereason forthedelay
between theonsetofscreeningandasur
vival benefitisprobably because screen
ing results in benefitby detectingcan
cers that would have resulted in death
after more than 5 years. Cancers des
tinedtoresultindeathbefore 5years may
be too aggressive for patients to benefit
fromearlydetection and treatment. This
suggests thatolderpatientswhohavelife
expectancies oflessthan5yearswillnot
derive survival benefit from cancer
screening.

Forpatients withestimated life expect
anciesgreater than 5 years, it is impor
tanttoconsiderwhatis knownaboutthe
absolute benefitofcancerscreening tests.
The absolutebenefitofa screeningtest
can be conveyed by the absolute risk
reduction (theabsolute difference inpro
portions of patients with a given out
comefrom 2 treatmentsor actions) , or
moreeffectively bycalculating thenum
berneededtoscreen(NNS), whichisthe
reciprocal of the absolute risk reduc
tion.26,27 Consideringpatients at aver
age risk for developing a screenedcan
cer, the approximate NNS to prevent1
cancer-specific deathislistedinTABLE 2
forscreeningteststhathavebeenshown
to be effective in reducing cancer
specific mortality. Although prostate-

Table 1. Risk (Percentage) of Dying of Cancer in Remaining Lifetime for Men and Women at Selected Agesand Life Expectancy Quartiles'

Age 50 y I Age 70 y I Age 75 y I Age80 y I Age 85 y I Age 90 y
Life Expectancyof Women, y

40 33 24.5 21.3 15.7 9.5 17 11.9 6.8 13 8.6 4.6 9.6 5.9 2.9 6.8 3.9 1.8
Cancer

Breast 4.4 3,1 2.0 3.3 2.2 1,2 2.8 1.8 0.9 2.4 1.5 0.7 1.9 1,2 0.6 1.4 0.8 0.4
Colorectal 3.8 2.2 1.0 3.5 2.0 0.9 3.3 1.9 0.9 3.0 1.8 0.8 2.5 1.6 0.8 1.8 1.0 0.5
Cervical 0.34 0.26 0.18 0.22 0.15 0.08 0.19 0.12 0.Q7 0.15 0.10 0.05 0.12 0.Q7 0.04 0.08 0.05 0.02

36 28.5 19.6

Life Expectancyof Men, y

18 12.4 6.7 14.2 9.3 4.9 10.8 6.7 3.3 7.9 4.7 2.2 5.8 3.2 1.5
Cancer

Colorectal 4.1 2.3 1.0 3.8 2.1 0.9 3.5 1.9 0.8 3.2 1.8 0.8 2.7 1.6 0.8 2.0 1.1 0.5
'Ute expectancyquartJles correspond to upper. middle, and lowerquartlles as presented In the Figure. Data arepresented as percentages. Risks for SO-year-old patients are

included forcomparison. Risks werecalculated by mu~iplying lifeexpectancy by age-specific cancer mortality rates fromSurveillance, Epidemiology, andEndResults (SEER)
Cancer Statistics Review 1973-1996.15 Sincecancerscreening intheUnited States among e1der1y patents remains low, thesecancer mortality risksapproximate thoseexpected
forpaneots whohavenot received regular cancer screeing.'· Forexample, to estimate theriskof dyingof breast cancer foran80-year-oldwoman w~h a I~e expectancy of 8.6
years, wemultiplied the annual breast cancer mortality rateforwomen aged80 to 84 years (157/100000)by5 = 0.785%. Nextwemu~iplied theannual mortality rate forwomen
olderthanage80 years (200.5/100000)by 3.6 =0.722% andaddedthesenumbers to gettheoverall riskof 1.5%.

:2752 lAMA. June 6, 2001-Vol 285. No. 21 (Reprinted) ,0 ::! OOI American Med ical Associat ion. All rights reserved .
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specific antigen (PSA) testing is fre
quently performed, we did not include
itin the tablebecause no compellingevi
dence currentlydemonstrates that PSA
testingreduces prostate cancer mortal
ity.Wecalculated the numbers inTable
2 by applying the reported risk reduc
tion of each screening test to the base
line risks for dying from a screen
detectable cancer from Table 1. All the
numbers inTable 2assume a5-yeardelay
between theonsetofscreeningand sur
vival benefit." The numbers are pre
sented according to ageand lifeexpec
tancy since life expectancy defines the
potential number of years available for
screening.Forexample, 240veryhealthy
80-year-old women would have to be
screened with mammography during
their remaining lifetime to prevent 1
death from breast cancer.This value is
similar to the NNS of226 forscreening
50-year-oldwomen with mammogra
phyfor24.5yearssincethemortality rate
from breastcancerincreases withageand
healthy olderwomenhavesubstantial life
expectancies.Thevalues in Table 2illus
tratethattheNNS dramatically increases

as life expectancy decreases from the
upper to the lowestquartile.

Our estimates are based on pub
lisheddataofcancermortalityratesand
screening efficacy, but thestrengthofthe
evidence that cancerscreeningis effec
tive inolderadultsislimited bythesmall
number of older patients included in
screening trials. Likewise, forelderly pa
tientswhohavereceived regularscreen
ing in the past, there are no data about
whether some benefit from screening
persistsforseveral yearsafterstopping
regularscreening. However, based on the
relative risk reductionsseen in clinical
trials in younger patients, our esti
matescan be tailoredto reflectthat the
baselinerisk of dyingfrom breast can
cer may be reduced by approximately
26% in patientswhohavereceived regu
larscreening mammography in thepast,
and the baseline risk ofdying fromco
lorectalcancermaybe reducedby 18%
in patients who have received regular
FOBT screening. 19,20,22For cervical can
cer, decision models suggest that el
derly women who have had repeated
normal Pap smearsduring their repro-

ductiveyearsdo not benefit from con
tinued Pap testing.32,33

There is not a fixed NNS for each
screening testat eachage. Therearesev
eral factors, beyond chronological age,
that determinethe NNS, which include
the individual's estimated baseline risk
of dying from a screen-detectable can
cer, the relative risk reduction of the
screening test, and the life expectancy
overwhichthe patientisexpected to be
screened. Byrememberingwhich fac
tors determine the NNS, we can better
estimate thelikelihood thatan elderly pa
tient might derive survival benefit.

Harms of Cancer Screening

Considering the potential harms of
screeningis the thirdstep in our frame
work. All cancerscreeningtests poten
tially pose direct and indirect harms.
Harmsthatwouldbe.accepted to treata
symptomatic patient with known dis
ease are less acceptable when they are
caused by screening tests, which ben
efitonlya few individuals but exposeall
screened individuals to theharms. Inour
framework, harms from each round of

Table 2. NumberNeeded to Screen (NNS) Over Remaining Lifetime to Prevent 1 Cancer-Specific Death for Womenand Men at Selected
Ages and Life Expectancy Quartiles*

RRR
(95%CI) Age50y Age70y Age75y Age80y

Ufe Expectancy of Women, y

Age 85Y Age 90 Y

40 33 24.5 21.3 15.7 9.5 17 11.9 6.8 13 8.6 4.6 9.6 5.9 2.9 6.8 3.9 1.8

Screening test
.17Mammography 0.26 95 133 226 142 242 642 176 330 1361 240 533 '" 2131 . .. 1066 · .. . ,.

(0.17-O.34)t

Papanicolaou 0.60:1: 533 728 1140 934 1521 4070 1177 2113 8342 1694 3764 . .. 2946 15056 . . . 7528 · .. .. .
smear

Fecal occut 0,18 145 263 577 178 340 1046 204 408 1805 262 581 . .. 455 2326 . . . 1163 · ., , ..
blood (0.01-0.32)§

Life Expectancy of Men, y

36 28.5 19.6 18 12.4 6.7 14.2 9.3 4.9 10.8 6.7 3.3 7.9 4.7 2.2 5.8 3.2 1.5

Screening test
Feceloccclt 0.18 138 255 630 177 380 1877 207 525 277 945 554 2008

bloodll (0.O1-0.32)§

*Ufe expectancyquartllescorrespondto upper, middle. and lowerquartJles aspresentedIntheFigure. TheNNSISbasedon thebaseline riskof dyingof a screen-detectable cancer
(Table 1),the relabve risk reducbon(RRR) of the screeningtest. and the I~e expectancyoverwhich the patient is expectedto be screened. Patientswith I~e expectancies of less
than5 yearsareunlikelyto deriveanysurvival benefitfromcancer screening, which is denotedby ellipses. Thenumbersfor50-year-oldpatientsareincludedforcomparison, For
example, we first estimatedthe risk of dyingof breastcancerfor an 80-year-oldwomanwith a lifeexpectancyof 8.6 yearswho hasregular mammography screenng dUiingthis
period. We assumeda 5-year lagbeforemortalitybenefitstarts.We mutipliedthe annual breastcancer mortalityratefor womenaged80 yearsto 84 (157/100000) by 5, which
equals0.785%. Next we multipliedthe annualrate for women older than age85 years(200.5/100000) by 3.6 and reducedthis numberby 26% (theRRRof mammography),
whichequals0.534%. AddingthesenumberstogethergOies an estimatedriskof 1.319%.Sincethe estimatedriskof dyingof breastcancerwithoutscreening is 1.5068%(Table
1),the absoluterisk of dyingof breastcancerw~hout screening is 1.5068% minus 1,319%, which is 0,1878%. The NNSis 1/0.001878and equals533.

tRRR esbmatefor breastcancermortal~ from a meta-analysis of screening mammographyin women aged50 to 74 years,22
tRRR estrnaterepresents mid point of reportedmortalityreductionsfrom population-based studiesof screeningpapanicolaou smearsin womenaged 20 throu9h79 yearssince

no randomized controlledtrialshave been done.2629

§RRResnmatefor colorectalcancer rnortanty from a randomized study of screenoq biennial fecaloccult blood tesbng(nonrehydrated) in peoplea9ed 45 to 75 years."
IIAitemative methodsfor colorectalcancerscreening, suchas coioncscoov, would have lowernumbersto treatsincethe RRRof thesetestsareprobablyhi9herthanthat of fecal

occult blood tesbng.3OFecaloccult blood testing is presentedsince~ is the only test for colorectat cancerscreening that has been studiedin randomized controlledtrials.

C02( 0 ) American Medical A ssociation. All rights reserved . (Reprinted) JAMA. June 6. 2001-Vol 285. No. 21 2753
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screeningareconsidered according tothe
likelihood of 3 typesof adverse effects:
(l) complications fromadditionaldiag
nosticproceduresdue to inaccurate test
results, (2) identification and treatment
ofclinically unimportant cancers, and(3)
psychological distressfromscreening.

Forscreeningmammographyapproxi
mately 77 to 86 per 1000women older
than70yearswillrequireadditional test
ingafterscreening,andabout86%ofthese
womenwillnot haveinvasive cancer.34
Thus, there is approximately 1 false
positive mammogram resultforevery 15
mammographies performed. The most
commontestfollowing an abnormalre
sultisdiagnosticmammography, followed
bybiopsy.Thereisasmallcomplication
rate frombiopsy,which includesinfec
tionandscarring." Intermsofcoloncan
cerscreening, thestandardworkupforan
abnormal FOBT result is a colon
oscopy.Approximately89to96per1000
patientsolderthan 65 yearswillrequire
additionalworkupafterFOBT,36 but this
numberincreaseswithadvancingageand
slide rehydration to as high as 160 per
1000forpatientsolderthan80yearswho
undergo rehydrated FOBT.37 Approxi
mately86% to98% ofpatientswithaposi
tive FOBTwillnothaveanearly-stage can
cer. Complicationsofcolonoscopyinclude
perforation (11000),seriousbleeding (31
1000), andcardiorespiratory events from
intravenoussedation (5/1000).38

Individuals who were found not to
have cancer after workup of an abnor
mal screeningresult clearly have expe
riencedburdensdue toscreening. How
ever, what is often forgotten is that in
elderly patients some of the greatest
harms fromscreeningoccur by finding
and treating cancers that would never
havebecome clinically significant. Aslife
expectancy decreases, the probability of
identifyingan inconsequential cancerin
creases." Therisk of identifying a clini
cally insignificant lesionalsodepends on
the likelihood thatscreeningwilldetect
certain neoplasms that are unlikely to
progress to symptoms in elderly pa
tients,such as ductal carcinoma in situ
(DCIS). Forwomenolderthan 70years,
there is roughlya 1 in 1000chancethat
screening mammography will identify

DCIS that would not have been found
without screening." Only7%to 25% of
DCIS lesions progress to invasive can
cer within 5 to 10years.":" Yet, due to
the inability to distinguish which le
sions will progress to invasive cancer,
manyolderwomenwith DCIS undergo
mastectomy or lumpectomy combined
with radiation." Womenwho havesur
geryforDCIS thatwouldhaveneverbe
comesymptomatic in theirlifetime have
sufferedseriousharm.

Besides the physical harms, the psy
chological distress caused by cancer
screening may be substantial for some
elderly patientsandcaregivers.45.16 Poten
tialpsychological harmsrangefromthe
emotionalpain ofa diagnosis of cancer
inpatientswhoseliveswerenotextended
byscreeningthrough thealarmoffalse
positive results to the stress of under
goingthe-screening testitself. Since can
cer is one of the most feared diseases in
the Westernworld," someof thegreat
est psychological harm fromscreening
occurs when a clinically insignificant
cancerisidentified. False-positive results
can also lead patients to "temporarily
experience thediagnosis ofcancer.?" and
oftentheseanxieties, oncearoused,can
not beallayed easily.Astudy" ofwomen
aged50through74years foundthat47%
ofwomenwhohadfalse-positive "high
suspicion" mammogram results reported
mammography-related anxiety even 3
months after learning that theydid not
havecancer. Similarly, substantialanxi
ety and discomfort may occur while
undergoing the screening test itselfor
further diagnostic studies, especially
amongpatientswith a high predisposi
tion to anxiety.50 Also, elderlypatients
may have cognitive, physical, or sen
soryproblemsthatmakescreeningtests
and further workup particularly diffi
cult, painful, or frightening.51Consid
ering factors that increase the likeli
hood of harm is vital to making
appropriatescreeningdecisions.

Values and Preferences
The final componentofour framework
is to assess how patients view the po
tential harms and benefitswe havede
tailedand how to integrate patients'val-

ues and preferences into screening
decisions. Cancer screening decisions
have traditionally followed the public
health strategyin which expertsweigh
the risks and benefits of an interven
tion and decidewhat is appropriatefor
certainpopulations. However, thisstrat
egyomits patient preferences and val
ues. Sincemanycancerscreeningdeci
sionsinolderadultswillnotbeanswered
solely byquantitative assessment ofben
efits and harms, talking to older pa
tients about screeningpreferences and
valuesis especially important.

The degree to which individuals will
discusstheirpreferences or be involved
inscreeningdecisions willvary.52·54 Ide
ally, physicians over timeshould learn
about patients and their families and
come to understand their values and
preferences. Thevalueplacedon differ
enthealthoutcomes willvary amongpa
tients, as will preferences for screen
ing.55.56 For example, some women
undergoing screening mammography re
port "peace of mind" after a negative
screeningresult; whereas, womenwith
dementia may receive no such com
fort.57Physicians shouldalsoconsidera
patient'susualapproachto medical de
cision making to decide how to ap
proach the discussion of screening. In
somecases thephysician will needtofind
out the patient's values, apply them to
the known risksand benefits ofscreen
ing, and make a formal recommenda
tion.Forotherpatients, thephysician will
want to discuss the risks and benefits
with thepatientand allow thepatientto
applyhislhervalues to the problemand
come to a decision together. For pa
tients with dementia, discussion about
preferences should be held with an in
volved caregiver. However, it should be
remembered that despite being unable
toarticulate consent, manypatients with
dementiacanstilleffectively communi
caterefusal." Ifapatientisfrightened or
agitated by a screening test, the care
giver and physician shouldconsider for
goingit. Also, thereshould bea general
discussion prior to screening about the
possible procedures and treatments that
may be required after an abnormal
screeningresult. Patients whowouldnot
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want furtherworkup or treatmentofan
abnormal resultshould not bescreened.

Where there is patient mispercep
tionofcancerrisk or screeningefficacy
physicians should provideinformation
to facilitate informeddecisionmaking.
Effective risk communicationdepends
on qualitative assessment ofpatientval
ues, emotional receptivity, communi
cationstyles,and intellectual abilities as
well as quantitative understanding of
benefits and harms of screening
options.59Although thereisevidence that
patients are more inclined to overesti
mate the probabilityof risks and ben
efits presented in relative terms com
pared with those presented in absolute
terms(absoluteriskreductionor NNS),
thereislittleresearchon the useofNNS
as a communication tool/" Our frame
workuses.NNS to present quantitative
informationsince it is a singlenumber
thatindicates in absolute termstheeffort
required'to achieve a particulargoal.26,61

Communicating quantitative infor
mation and integrating it with patient
values is often difficult and will re
quire time during a busy officevisit.62

Our framework is intended to help phy
sicians by providing an organizational
system to think through these often
complexdecisions. In addition, physi
cians can provide patients with deci
sional aids, such as pamphlets, videos,
or interactive computers, as time
saving supplements to their own dis
cussions with patients."

Case Scenarios

To illustrate the application of our
framework considerthefollowing cases:

Case 1. Ms A is a 75-year-oldwhite
woman with diabetes, severe demen
tia,and functional dependency in allac
tivities ofdailyliving. Shelives with her
daughterand hasno priorhistoryofany
cancer screening tests.

Case 2. MsBis an SO-year-old white
womanwhoiswidowed, livingwithher
sister. Shehasno comorbidconditions,
walks 3 miles a day,andcooks andcleans
forher oldersister.Shehasno priorhis
tory of any cancerscreeningtests.

Our frameworkstarts with estimat
ing the risk of dying of cancer accord-

ing to estimated life expectancy and
cancer-specific mortality rates . Al
though MsAisyounger than MsB,her
estimatedlifeexpectancyis much less.
Ms A's severe dementia and func
tionaldependencyplaceher in the low
est quartile of life expectancy for her
age. Ms B, on the other hand, has no
comorbid conditions and much better
functional status than an average SO
year-old woman. She probably falls in
the upper quartileoflifeexpectancy for
her age, which would giveher an esti
mated lifeexpectancyof 13years. She,
therefore, is at higher risk for dying of
a currently occult cancer than Ms A.

Thenextstep is to considertheprob
ability of benefiting fromscreeningac
cordingto thepatient's estimated riskof
dying of cancerand the efficacy of the
screening test. Since it takes at least 5
years afterstartingscreening toseeasur
vival benefitbetween screenedand un
screenedgroups,MsAis unlikely tode
rive benefit from any cancer screening
test. On the other hand, SO-year-old
womenwithsimilarlifeexpectancies to
Ms B have approximately a 1 in 240
chanceforsurvival benefitfromscreen
ingmammography, a 1in 262chanceof
survival benefit from screening FOBT,
and a 1 in 1694chanceofsurvival ben
efitfrom screening Papsmears. Forcom
parison, it is estimated that 2500 40
year-old women would need to have
regularscreeningmammography for 10
years toprevent 1deathbyageSO years."

But the harmsofscreeningalsoneed
to be considered. Ms A has significant
dementiaand maynot understandwhy
her breastsneed to be squeezedduring
mammography orwhyaspeculum needs
tobeinsertedintohervagina todoa Pap
smear,soherpsychological distress may
be substantial. Also, her family mem
bersareunsurewhethertheywouldwant
topursueanytypeofsurgeryifascreen
ingresultwereabnormal,sincetheirmain
goalis to preventher fromsuffering. Ms
B, on the other hand, voices her con
cernaboutherriskforcancer.Sheaccepts
the risks of false-positive examinations
and findingclinically insignificant dis
ease. However, she reports that having
the testswouldgive her"peace ofmind."

This leads to the final step in our
framework, which is the assessmentof
the patient's values and preferences.
Discussion with Ms A's family mem
bers shows that preservingher quality
of lifeis their most important goal.Ms
Ahasavoided physicians allher lifeand
doesnot likeundergoing tests. Shebe
comes agitated if anything interrupts
her daily routine. Discussionwith Ms
B reveals that she worries about her
health and wants to have a mammo
gram, Pap smear, and FOBT.

The decision to recommendagainst
cancerscreeningforMsAis cleargiven
her low likelihood of benefit, in
creased likelihood of harm, and her
preferencesfor focusingon quality-of
life issues and avoiding medical test
ing. Determining whether toscreenMs
Brnay.bea"close-call" jfoneonlycom
pares.herpotential screening benefits
with its harms, but the decision to rec
ommend screening becomes clear af
ter she states her preferences.

Of course, it is more difficultwhen
patients with limited life expectancies
want screening examinations that of
fer them little chance of benefit. Re
centevidence suggests thatpatientswill
frequently withdraw requests for un
helpful treatments when the rationale
is discussed with them." Our frame
work can help stimulate discussions
with patients and promote informed
cancer screening decisions.

CONCLUSION

Wepresent a framework forguiding phy
siciansand elderly patients to more in
formed cancerscreeningdecisions byde
tailingthe benefits and harmsthat need
to be weighed when makingscreening
decisions. Patient preferences then act
likea moveable fulcrum ofascale toshift
the magnitudeof the harmsor benefits
that are needed to tip the decision to
warda screeningoption.

Our framework illustrates potential
difficulties forreimbursement andqual
ityassessment systems thatapplyguide
linesbasedonadministrative datatode
cisions that involve estimating life
expectancy andweighing potential ben
efits and harmsaccording to patientval-
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ues and preferences . Third-party pay
ers who wish to provide high-quality
care may need to forgo oversimplified
guidelines that do not allow for the ap
plication of clinical judgment. Simi
larly, optimizing cancer screening de
cisions requires systems that reimburse
physicians for the complexity and time
requirements of these discussions.

Cancer screening discussions and de
cisions will often be difficult tasks.
However, understanding potential risks
and benefits of medical interventions
and being aware of patient wishes are
core principles of good medical prac 
tice and should be applied to cancer
screening decisions.
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Commentary

Osteoarthritis is the most common disabling rheumatic
disease in patients over the age of 55 years old and its
incidence rate increases with age (1). Up to the middle
of the twentieth century, physicians thought that osteoar
thritis was a disease that inevitably occurred with aging,
yet the etiology and features of the joint affected by
osteoarthritis were not fully described. In 1934, a land
mark paper written by Chester Keefer, Frederic Parker,
Walter Myers , and Ralph Irwin enlightened the medical
community as to the pathologic features of osteoarthritis
and questioned the etiology of this disease. After examin
ing 100 knee joints taken from 77 cadavers, these authors
demonstrated that damage from osteoarthritis occurred
in cartilage and, in some severe cases, bone was exposed.
Their findings demonstrated erosions and thinning of car
tilage in regions that involved areas of greatest move
ment and weight bearing and included activity such as
walking. They also observed that these changes occurred
with increasing frequency in joints of patients with
advancing age but with equal frequency in men and
women. The causation between aging and osteoarthritis
was not examined. Consistent with current teaching on
osteoarthritis, risk factors related to the development of
arthritis were identified by them and included strain,
weight-bearing, injury, aging tissue ,wear and tear, trauma,
occupation, and static deformities. Interestingly, they
found that no correlation existed between the extent of
the lesions in the joint and symptoms which patients
reported.

In 1942, a subsequent study examined the pathogenesis
of osteoarthritis and confirmed that articular cartilage

was the site of this pathological process. In addition, this
work demonstrated that cartilage senescence contributed
to this pathological process (2).

Present-day consensus on the pathological features of
osteoarthritis include deterioration and erosions of artic
ular cartilage found on weight-bearing surfaces, along
with new bone formation found in adjacent bone and
capsular attachments. Inflammation is found to occur as
a secondary event. This concept of impaired bone remod
eling, where new bone is laid down at the joint margins
as a result of cartilage erosions was first introduced by
Lent Clifton Johnson in 1956 (3). The initial events which
lead to these changes in the joint occur at the cellular
and molecular level and are the focus of present-day
clinical investigation (4). Research in chondroprotection
and tissue engineering may alter the course of this
disease. The role of identifying biochemical markers
such as aggrecanase and matrix metalloproteinases
from cartilage, or markers from synovium and bone may
serve to monitor disease severity or become targets for
potential pharmacological intervention and subsequent
disease modification (4,5). Further research will provide
for more interventions in this potentially modifiable
disease.
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RELATION HIP BETWEEN ANATOM IC CHA GES
I KNEE JOI T WITH ADVA NCING AGE

A rn DEGE ER TIVE ARTHRITIS

ClIESTER S. KEEFER, , I.D.

F REDERIC PARKER, JR., M.D.

WALTER K. . IYE RS, M.D .
Asn

R.\LPH L IRWIN, M.D.

BOSTO:-l

The acquiremen t o f knowledge concerning arthritis has been delayed
by a lack of deta iled inf ormation regarding the changes which may be
encountered with advancing age. Such in formation is high ly des ira ble
in order to assist in defin ing the limits of no rmal for a give n age per iod.
It is of furt her importance fr om th e point o f view o f the ult imate
changes that may occur in a jo int whic h has been the site o f an injury
resulting fr om invas ion by infective age nts , and. finally, it prov ides
knowledge regarding the ea rly stages o f disorders of the joi nts. F or
these reasons we ha ve made a sys tematic study of 100 knee joints
removed at consecutive necrop. irs . and in thi s art icle we deta il the gro ss
anatomic find ings an d di .cuss th eir significance.

M.\TERl.-\L A ND :\1ET HO llS

One hundred knee joints were removed from 77 cadavers. The cases were not
selected on the basis of previous clinical diagnos is or the presence of symptoms in
the joints. Th e only cases excluded {rom the gr oup were those in which there was
definite infect ion of the joints with var ious organisms. as determined by bacte
riologic examinat ion of the fluid found in the joints at necropsy. :\ study of these
joints will be presented separately. Whenever possible, the whole knee joint was
removed together with its capsule and a por tion of the femur and tibia. W hen
this was not feasible, the joint was opened by cutting across the inferio r patellar
ligament and reflecting the patella. T he articular surfaces of the patella, femur and
tibia were then removed in such a way that the surfaces could be reconstr ucted and
studied. The gro ss changes were noted. and materia l was taken for histologic
section.

In this paper the term degenerat ive ar thritis is used synonymously with hyper
trop hic arthri tis and osteo-ar thr itis .

From the T horndike Memorial Laboratory, Second and Fourth Serv ices
( Harva rd ) , the Department of Pathology, Boston City Hos pital. and the Depart 
ment of Medicine, Harv ard Medical School.
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ANATO:.\IIC CO~SIDERATIOKS

It is not our purpose to comment in detail on the anatomy of the
knee joint. It is necessary to know some of the salient facts before
one can clearly understand the changes which were found. The
relevant facts are recallcd herewith.

The articulations of the knee joint arc divided into the following
groups : ( 1) the articulation of the patella with the femur, and (2)
the articulations of the two condyles of the femur with the correspond
ing meniscus and condyle of the tibia.

The articulation of the patella with the femur is partly a gliding
one, but as the articular surfaces are not mutually adapted to each other,
the movement is not a simple gliding one. This fact will become
obvious when the various movements of the knee joint are analyzed in
detail.

For the purpose of describing the movements of the patella and its
articular surface, it may be divided roughly into seven facets: the upper,
middle and lower horizontal pairs and a median perpendicular facet.

The surface of the femur which ' articulates with the patella is
named the patellar or anterior surface. It presents a median groove
which extends downvvard to the intercondyloid fossa and two convexi
ties, the lateral one of which is broader and more prominent and
extends farther upward than the medial. In the extended position of
the leg, when the quadriceps femoris is relaxed, the patella lies loosely
on the front of the lower end of the femur. When the knee is forcibly
flexed the median perpendicular facet is in contact with the semilunar
surface of the lateral part of the medial condyle of the femur ; this
semilunar surf ace is a backward prolongation of the medial part of
the patellar surface of the femur. As the leg is carried from the flexed
to the extended position, first the upper, then the middle and finally
the lowest pair of horizontal facets is successively brought into contact
with the patellar surface of the femur. In the process of walking, in
which the leg is alternately extended and semiflexed, the part of the
patella which is brought into contact with the femur is the median pair
of horizontal facets . The importance of thi s will be stressed presently.

The lower and posterior parts of the articular surface of the femur
constitute the tibial surfaces for articulation with the corresponding
condyles of the tibia and menisci, These surfaces are separated from
one another by the intercondyloid fossa and from the patellar surface
by faint grooves which extend obliquely across the two condyles. The
lateral groove is better marked; it ru ns lateralward to form a triangular
depression.

The articular surface of the tibia consists of two facets , the central
portions of which articulate with the condyles of the femur, while their
peripheral portions support the menisci of the knee joint which here
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intervene between the two bones. Between the two facets is the inter
condyloid eminence, surmounted on either side by a prominent tubercle,
onto the sides of which the articular facets are prolonged. The lateral
condyle is usually somewhat smaller than the medial and is nearly
circular.

In the position of extension, when the subject is standing erect, the
weight of the trunk is transmitted from the head of the femur in a
vertical line which passes through the external condyle of the femur
and tibia.

When full extension of the leg is reached and maintained the
lateral part of the groove of the lateral condyle of the femur is pressed
against the anterior part of the corresponding meniscus, while the
medial part of the groove rests on the articular margin in front of the
lateral process of the tibial intercondyloid eminence. Into the groove
on the medial condyle is fitted the anterior part of the medial meniscus,
while the anterior crucial ligament and the articular margin in front
of the medial process of the intercondyloid eminence are received into
the forepart of the intercondyloid fossa of the femur.

In full flexion, the posterior parts of the femoral condyles rest on
the corresponding parts of the meniscotibial surfaces, and the serm
lunar area of the median condyle articulates with the median vertical
facet of the patella. As the limb moves from flexion to extension the
posterior two thirds of the tibial articular surfaces of the two femoral
condyles gradually shift forward and the patella moves upward in the
manner previously described.

In walking, greater weight is placed on the lateral condyle of the
tibia than on the median, and the inferior surface of the femoral
condyles articulates with the corresponding articular surfaces of the
tibial condyles. With these facts borne in mind, the results of our
investigation are detailed.

SCj,- and Age.-Of the 100 joints, 67 were obtained from males and
33 from females. From tables 1, 2 and 3, it is seen that the changes
observed were as common in women as in men. No qualitative differ
ence in the type of anatomic alterations in the joints was observed. For
these reasons the gross changes in the two sexes are considered
together.

The age distribution of the patients whose joints were studied is
given in figure 1. In figure 2 the total percentage of joints showing
changes at various age periods is shown, and it is obvious that the ana
tomic deviations from normal increase with advancing age.

Occupation.-As degenerative arthritis is sometimes explained on
the basis of a person's occupation or at least is aggravated by certain
occupations that require the excessive use of the joints, an analysis
was made of the patients ' occupations. They are summarized in table 4.

(Continued)
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TABLE i.-Site of Observed Anatomic Changes in Iii,' K,II:e Joints ill Various
Decades of Life (Males)

Femur Tibia
Number , .

"
.

at InterpateUar Median Lateral Median Lateral
Age, Years Joints Patella Groove Cond yle Condyle Condyle Condyle

0- D. .. , . .. . . .. .. . .. 2 0 0 0 0 0 0
10-19••• • , •••••••• •• • 0 0 0 0 0 0 0
20·29, . . ... .. ... . . . . . 0 0 0 0 0 0 0
30-39. .... . .. . . .. . ... 4 1 1 0 0 2 2
40-49. . . . .. .. . . . .. .. . 3 4 8 1 0 2 4
50-59. . .. .. . .. .. .. .. . 14 18 9 4 9 9
60-60.. . .. . .. .. . .. .. . I i 16 13 j 3 10 11
70-79. .. . . . , .. ... .. , . 16 15 16 11 11 10 12
80+ .. .. ......... .. .. 6 5 3 2 2 4 4

TotaL .. . .... .. 67 54 44 28 20 37 42

TABLE 2.-S ile of Observed A natomic Chanqes in the Knee Joints i'l Various
Decades of Life (Fe males )

Femur Tibia
Number , . .

at Interpatellar Median Lateral MedIan Lateral
Age, Years Jo ints Patella Groove Condyle Condyle Condyle Condyle

O· 9.. .. .. .. .. . . .. .. 1 0 0 0 0 0 0
10-19.. . . .. .. .... ... . 2 0 0 0 0 0 0
20·29. .. . . . .. .. ..... . 0 0 0 0 0 0
30-39.. . .... . .... .... 1 1 () 0 1 1
4O·4D.. .. . . .. . . .. .. .. 1 0 0 0 1 0 0
50-69• .. • .. • . •. • . • . • . 6 5 4 4 4 4 6
0lHl9.. .. .. .. .. .. .. .. 11 12 10 6 6 j 8
70·79. .. . . . . . . ... . . . . 3 4 2 2 2
80+ ... .. .. .. .. . . .. . . U 5 3 4 5

Tota!.. .. ... ... 33 2; 21 1j 16 18 2'2

TABLE 3.-Total Challges in Both Sexes, S howing S ite of Ana/omic Alterations

:Femur Tibia
Xumber Xumber . .

Ale, at of MedIan Lateral Interpatella~' Median Lateral
Years Cases J oints P atella Condyle Condyle Groove Condyle Condyle

()·9 3 0 0 0 0 0 0
10-19 2 0 0 0 0 0 0
20-29 1 0 0 0 () 0 0
30-39 5 ,; 2 0 0 2 3 3
40·49 9 4 1 1 3 2 4
50-69 H 20 18 11 S 13 13 15
60-69 23 2S 28 13 9 23 17 19
70·79 15 19 19 13 13 18 12 14
80+ 1:2 10 :) 6 8 9

Total ,. 100 81 43 36 65 55 64

TABLE 4.-0ccflpa.tions of the Pat ients

Laborers... . . . . .. . . .. . . . . . .. . . . . .. . . .. . . . . .. . . . . . . . . . . .. . . .. .. .. . . .. . SO
Housewives.. .. . . . . .. . .. . . . . . . .. . .. . . .. .. .. .. . .. . . . .. .. . . . . . . .. .. 21
Artisans " 17
Cooks and walters.. .. .. . .. .. . .. .. .. .. .. .. . .. . .. . .. .. .. .. .. .. . . .. . .. .. . 4
Workers in ofllces.. .. ... .. ... . .. .. .. 4
Professional worker.. . .. .. . .. .. ... .. .. . .. . . .. 1
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AGES

In a further analysis of the extent of anatomic change and occupa
tion we were unable to determine any relationship between the extent
of the damage and the occupation, but data concerning the actual details
of the patients' life-long daily careers 'vere not available.
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Fig . I.-Age distr ibution of the 77 patients whose knee joints were examined.
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Fig. 2.-The percentage of cases showing anatomic changes in the knee joints
at different age periods.

Calise of Death.-The diseases from which the patients died are
listed in table 5. From this table it is seen that no one disease or group
of diseases could be held responsible for the changes observed.

R elationship Between Anatomic Lesions and S ymptoms Ref erable
to the Joillts.-There were no symptoms recorded in the clinical his-

(Continued)
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tories of 66 patients, and pain and stiffness were present in only 11 of
the 77 patients. When symptoms referable to the joints are present in
a patient with anatomic changes in the joints such as we have observed,
it is necessary to look for other factors in order to explain the symp
toms. From our observations it is manifest that pathologic changes in
the joints were present with equal frequency in both sexes, that they
increased in frequency with advancing age and that neither the cause
of death nor the occupation of the patients was of significance in
accounting for the condition of the joints.

Changes ill the Patella.-The articular surface of the patella showed
distinctive alterations in 81 of the joints examined. The sites of the
changes are recorded in table 6. In most cases the median surface

TABU: S.-Diseases Responsible for Death
_ _____ _ _ _ 0 _ . 0__ - , , • • __, . _. _----- ._ _ 0_ .'_ -_ - - - - - "- _ ._. _

Lobar pneumonia and bronebopneumon l". .. .. .. .. .. . .. . .. ... . .. . .. . .. . 20
.<\rterlosclerotlc heart disease.. . .. .. ... . ... .. . .. ... ... .. .. ... . .. ...... . .. . 15
Oancer (miscellaneous) 10
Cerebral hemorrhage 6
Tuberculosis 8
Peritonitis (generalized) 3
Pyelonepbrltls , ..
Rheumatic beart disease .
~ypbllltlc aortitis with aneurnm or aortic Insulllelener : ..
Pernicious anemia . .
•\pJa8t1c anemia ..
Osteoaenle sarcome .
Bacterial endoeerd ltls ..

Tote!.. 77

TABLE 6.-PnsitwlI of Changes ill the Patella

~edlan Surface
Superior horizontal teeets.. .. .. .... . .... ..... . .. . H
Median horizontal facets.... .. .. .. .. .... .. .. .... . i 5
Interior horizontal beets.. . .. . .... .. .. . . .. . ... .. 22

Lateral Surface
17
61
19

showed alterations more often than the lateral surface, and the median
horizontal facets were involved more often than the other two pairs.
This is significant because this is the part of the patella which comes
in contact with the patellar surface of the femur most frequently in
such movements as walking . The inferior pair were changed more
often than the superior, and again this pair of facets comes in contact
with the femur more often than the superior pair.

The character and degree of the erosions varied tremendously in
different cases. Figure 3 illustrates the kind of alterations observed.
It is seen that there may be simple fibrillation of the cartilage, with
irregularity of the surface or loss of varying amounts of cartilaginous
substance so that in some cases the underlying bone is exposed. In
the places where the bone was exposed it was usually very dense and,
in some cases, shiny, giving an appearance of a highly polished surface,
the so-called eburnated bone.
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Fig . 3.-Photographs of the articular surface of the patella. showing the type of
anatomic alterations observed. Various degrees of changes are present . In some
cases there is only fibrillation of the cartilage ; in others the underl ying bone is
exposed.

Fig . 4.-Photograp hs (If the patellar gr oove of the femur. illust rating the type
oi lesion observed, The lesion is progre ssively more exte nsive in the specimens
shown,

(Continued)
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FCllluY.-For purposes of discussion we have divided the articular
surfaces of the femur into the patellar groove, the anterior and
posterior articular surfaces of the condvles and the median surface of. ,
the median condyle.

Patellar (Intercondyloid) Groove: This area of the femur was
altered in 65 cases. In every case the erosion was situated at the point
where the patella comes in contact with the femur. In most instances
the eroded area was in the center of the groove; in others, it was at the
right or left, depending on the size, shape and position of the patella
when in contact with the femur. Figure 4 illustrates the site and type

Fig. 5.-Photograph of the articular surface of the patella and the patellar
groove of the femur, showing the erosions on the articulating surfaces.

of the erosions which were seen. In every case in which changes were
observed in the interpatellar groove there was an irregular or eroded
area on the patella at the point where it came in contact with the femur.
This is illustrated in figure 5. The recognition of this fact is highly
important in interpreting the findings .

Anterior Articular Surface of Femoral Condyles : It is to be
recalled that the medial and lateral anterior articular surfaces of the
femoral condyles come in contact with the tibial condyles and the cor
responding menisci . The median condyle showed erosions in 46 joints
and the lateral condyle in 36. These areas were 1110st conspicuous at
the point where the condyles were in contact with the central portion
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of the tibia which was uncovered by the lateral or median meniscus. An
example of these erosions is shown in figure 6.

Aside from the lesions on the anterior articular surface, erosions
were observed on the median surface of the median condyle in 9 cases.
They are illustrated in figure 7 and require special comment. It has
already been pointed out that when the leg is in full extension the medial
process of the intercondyloid eminence of the tibia and the anterior
cruciate ligament are received into the forepart of the intercondyloid
fossa of the femur. When a large number of these joints are examined,
it becomes apparent that in some cases this eminence is high and prorni-

Fig. (i.-Photograph of the inferior articular surfaces of the femur and the
corresponding articular surfaces of the tibia, showing the type and position of the
irregularities and erosions.

nent and is in direct contact with the lateral surface of the median
condyle, especially during flexion and extension. In every case in which
we observed an erosion of the femur in this area the intercondyloid
eminence was prominent and came in close contact with the femur,
especially during the movements of semiflexion and extension. \Ve are
of the opinion that this observation is of importance in explaining the
development of erosions in the area mentioned .

The posterior parts of the femoral condyles, which rest on the cor
responding tibial surfaces during full flexion. showed erosions seven
times on the medial condyles and five times on the lateral condyles. As

(Continued)
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Fig, 1.-Photogtaph of the femoral condyles., showing ~05ions on the mediaD
aspect of the median condyle of the femur. This is the ana Qhhe femm which
comes in comact with the inlercondyloid tubercle of the median condyle of the
tIbia.

Fig, 8.-Phl>tograph of the tibial condyles, showing areas of erosion. Note the
erosions in the central part of the tibial condyles or the part of the surface which is
uncovered by the semilunar cartilage.
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the leg is in full flexion less frequently than in the other positions, these
areas are in contact with one another less often. This probably accounts
for the small number of erosions in this area .

Tibia.-The central portion of the lateral condyle of the tibia showed
erosions or marked thinning of the cartilage in eH cases, ami the median
condyle in 55 cases. The area of the tibial condyles which was covered
by the menisci never showed erosions or thinning when the menisci
were normal and were everywhere intact. When they were torn or
displaced in such a way that they no longer protected the periphery of
the tibia, erosions were frequently observed. Figure 8 illustrates the
areas of the tibia usually involved. Here again it often was observed
that the area of the tibia which was involved was opposite to an erosion
011 the corresponding articular surface of the femur.

SY/lm·ia.-The synovial membrane was smooth and glistening in 44
cases. In the remaining cases it ordinarily showed villous projections
from the surface. It was not unusual to see the synovial membrane
extending over the medial edge of the patella and, in many instances.
projecting into the depressions made by the erosions in the cartilage.
The villous projections increased in frequency with advancing age and
were most striking in the patients with the most exten sive alterations
in joint structure.

COMMENT

From the data presented certain facts are clear. In the first place,
anatomic changes in the knee joint were observed with increasing fre
quency with advancing age. The articular surface of the patella showed
changes most often , and these changes wcre most conspicuous on the
median articular facets . As we have said before, this is the part of
the patella which comes in contact with the femur most often durin g
such movements as walking. The interpatellar groove of the femur , or
the area over which the patella glides, was the second most frequent
site of erosion; then, in order, the lateral articular surface of the tibia.
the median articular surface of the tibia and the median and the lateral
condyles of the femur . On careful analysis it was obvious that the
areas usually affected were those subjected to the greatest movement
or weight, and this was particularly true of the points at which the
articul ar surface came in contact during movement.

Previous observations have been made on the changes in the knee
joints of patients who were not considered to he suffering fr om arthriti s.
Rimann 1 found chang-es in the joint s of 67 of 100 persons between
the ages of 15 and flO who were examined at necropsy. and Beitzke.?

1. Rimann , H . : Arb . a. d. path. Inst, zu Berli n z. Feier 1: 139. 1906.
2. Beitzkc, H. : Ueber die sogcnanute Art hr itis deformans atrophica, Ztschr .

i. klin. ~Ied. 74 :215, 1912.

(Continued)
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on examining 200 bodies. found only 35 without alterations in some
of the joints. Six showed anatomic changes of ordinary arthritis
deformans, and in 1() there was evidence of gout. Of the remaining
178, visible changes were seen in the joints of l·n. These changes
were alike in the two sexes. Between the ages of 20 and 40 years
(>0 per cent 0 f the joints showed changes; between 40 and 50 years,
95 per cent. and in older persons, 100 per cent . Clark 3 studied the
lesions in the joints in 1.100 cases which came to autopsy in Panama;
he found gross lesions in the joints in 15.6 per cent of the patients, and
of these less than 1 per cent were considered to he suffering from
arthritis. He emphasized syphilis. arteriosclerosis and hard work as
important etiologic factors. The most recent observations arc those of
Heine.' who described the changes in 1,994 knee joints of patients vary
ing from 15 to 89 years of age. Here again the changes increased with
advancing age and varied from 1.5 per cent in the age period from
15 to 19 years to 100 per cent in the older age groups. The patella
was involved most frequently and, as in our observations, the com
monest point was the central or median facets . On the femur the
interpatcllar groove showed erosions most often, and the tibia was altered
almost as frequently as the patella, the lateral condyle being involved
more often than the median. In 490 cases , or 49 per cent, the changes
were equal on both sides; in 35 per cent the right side showed greater
changes than the left, and in 16 per cent the left side showed more
changes than the right. The lesions occurred with equal frequency in
males and females. It is evident, therefore, that in spite of the fact
that the number of cases which we have observed is relatively small,
lesions were observed in practically the same locations and with the same
frequency by other investigators. Meyer;; and Keyes G noted changes
in the knee joints of cadavers which were similar to those observed
by us, and Bennett and Bauer" made similar observations in patients
who had no symptoms referable to the joints during life.

What has been said regarding the knee joint is true for other joints
as well. According to Heine, the joints which show lesions most Ire-

3. Clark, H. c.: Etiologic Factors in Gross Lesions of the Large Joints;
Observations from 1.100 Consecutive Necropsies, J . A. M. A. 69:2099 (Dec. 22)
1917.

4. Heine, J . : Ueber die Arthritis deformans. Virchows Arch. f. path. Anal.
280:521, 1926.

5. Meyer, A. \V.: Further Observations upon Use-Destruction in Joints,
J. Bone & Joint Surg. 4:491, 1922.

6. Keyes, E. L.: Erosions of the Articular Surfaces of the Knee Joint, J.
Bone & Joint Surg. 15:369. 1933.

7. Bennett, G. A., and Bauer, -\V. : A Systematic Study of the Degeneration
of Articular Cartilage in Bovine Joints, Am. J. Path . 7:399, 1931.

E.P . Schwab
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quently with increasing age arc the knee, acromioclavicular, elbow, hip
and metatarsal joints. the joints of the spine and the sternoclavicular
and shoulder joints. Zollner S and Smith-Petersen D have shown the
same to be true in regard to the sacra-iliac joint. Sievers 10 studied
the 77 acromioclavicular joints and obtained similar results , Ely 11

observed changes in the sternoclavicular joints at necropsy, although he
did not state whether the alterations increased in frequency with advanc
ing' age.

From the recorded observations and from our own, it is difficult to
escape the conclusion that the changes which are commonly observed
in the joints with advancing age are precisely the same as those
described as being characteristic of so-called degenerative arthritis. It
is necessary . therefore. to inquire into some of the factors which have
ken held responsible for this disorder.

Degenerative arthritis is frequently considered to develop as the
result of certain occupations. One of the first investigators to empha
size this point of view was Lane.':' Since 1886 his observations have
been confirmed repeatedly. Recently Fischer 13 and others made the
interesting observation that degenerative arthritis commonly develops in
the elbow and metacarpal and shoulder joints of men who work with
compressed air hammers. The changes in the joints appear anywhere
from three to ten years after work with these tools and Fischer was of
the opinion that repeated small traumas from the constant jarring of
the hammer are mainly responsible for the development of this dis
order. On the other hand, Fischer was unable to demonstrate that
arthritis in the knee was more common in any particular occupation.
He pointed out , however, that workers who carry heavy weights and
who work in a kneeling position get arthritis, but he considered that
occupation alone was the cause in only a few cases. Of greater impor
tance in accounting for the changes in the knee are static, functional

8. Zollner, F . : Untersuchungen iiber die Erscheinungsiormen der Arthritis
deformans in den Sacro-Iliacalgelenken, Virchows Arch. f. path. Anat. 277:817,
1930.

9. Smith-Petersen, :\1. )i. : Traumatic Arthritis, Arch. Surg. 18: 1216 (April)
1929.

10. Sievers, R. ; Arthritis deformans des Akrornioklavikulargelenks : zugleich
ein Beitrag zur traumat ischen Entstehung der Arthritis deformans chronica,
Virchows Arch. f. path. Anat, (supp. 1) 2.2f: 123, 1919.

11. Ely, L. W. : A Study of the Sterno-Clavicular Joint, in Ely, L. W., and
Cowan, J. F . : Bone and Joint Studies, Stanford University, Calif., Stanford
University Press, 1916. p. 121.

12. Lane, W. A. : Some Points in the Physiology and Pathology of the Osseous
Systems of Trunk and Shoulder Girdle, Guy's Hosp . Rep. 28:321, 1886.

13. Fischer, A. ; Rheumatismus als Berufskrankheit, Acta rheumatol. 4:24,
1932.
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or traumatic factors . Flat feet and rachitic deformities of the hips or
knees (coxa vara or genu valgum) were found to be of great impor
tance in producing arthritis of the joints of the lower extremities.
From a study of the occupation of our patients it was not possible to
show any correlation between the changes in the knee joints and the
type of work done by the patients, although complete details of the
work are lacking. As the changes were the same in both sexes, it
would appear that the alterations in the knee joints which we studied
will have to be explained on some basis other than occupation. Heine
was of the opinion that factors other than the type of occupation were
accountable for the changes in the joints which he observed, but
Pormuer.v on thc other hand, has repeatedly expressed the opinion that
occupation is of great importance in degenerative arthritis, and he has
quoted a number of observers who support this belief.

O£ more importance than occupation in explaining the changes in
the knee joints is the question of mechanical factors due to trauma,
static defects and incongruities of the articular surfaces. The mechanico
functional theory of the production of the degenerative arthritis has
received support from the observations of many investigators. Beneke,"
as a result of his studies in spondylitis deformans, concluded that the
primary change in this disorder was degeneration of the inter vertebral
disks and that the changes in the vertebra resulted from continuous
trauma caused by the degeneration. It is known now that the inter
vertebral disk becomes Jess elastic with advancing age, as is shown by
the decreasing water content of the nucleus pulposus and the narrowing
of the intervertebral space. This allows thc anterior part of the
vertebrul bodies to come in contact during movement so that lipping
and the characteristic arthritic changes in the spine occur. These
changes in the spine have been produced experimentally in dogs by
Keyes and Compere I G by reducing the intervertebral space so that the
vertebral bodies impinged on one another during movement.

To Preiser IT belongs the credit for having emphasized the great
importance of static defects in producing degenerative arthritis. As a

14. Pommer, G. : Ueber die mikroskopischen Kennze ichen und die Entstehungs
bedingungen der Arthritis deformans (nebst neunen Beitragen zur Kenntnis der
Knorpelknotchen) , Virchows Arch. f. path. Anat, 263:434, 1927.

15. Beneke, R. : Zur Lehre von der Spondylitis deformans, Versamml. d.
deutsche Naturf. u. Aerzte, Braunschweig, 1897, p. 109.

16. Keyes, O. c., and Compere, E . L. : The Normal and Pathological Phy
siology of the Nucleus Pulposus of the Inter-Vertebral Disc, J. Bone & Joint Surg.
11:897, 1932.

17. Preiser, Georg : Statische Gelenkerkrankungen, Stuttgart, Ferdinand Enke,
1911; Ueber die Arthritis deformans coxae; ihre Beziehungen zur Roser Nela
tonschen Linie und fiber den Trochanter Hochstand, Hiiftgesunder infolge abnor
maIer Pfannenstel1ungen, Deutsche Ztschr. f. Chir. 89 :591, 1907.
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result of numerous clinical observations he demonstrated that static
deformities cause incongruities of the articular surfaces which lead to
abnormal pressure and weight in certain parts of the joint and to the
subsequent changes due to the trauma caused by weight and movement.
Pommer," on the basis of extensive microscopic studies of the joints,
proposed what is generally known as the "functional theory of Pom
mer." Instead of accepting the idea that the primary lesion in the joint
is a degeneration of the cartilage or osteoporosis of the subchondral
hone, he concluded that the first thing that happens is damage to the
cartilage from trauma, with a loss of its elasticity, or that, if the
cartilage has lost its elasticity as a result of the process of involution ,
it is more readily injured. When the elasticity of the cartilage is lost,
the subchondral bone and its marrow are no longer protected from the
irregular , localized effects of weight, pressure and impacts. This lack of
protection and the subsequent trauma cause increased vascularization
and ossification of the bone. with thickening and all the characteristic
changes of degenerative arthritis. This theory of the development of
degenerative arthritis has attracted widespread attention and interest,
and there is ample clinical and experimental evidence available at pres
eut to support it. A few of the relevant facts are recalled.

There are numerous clinical examples of degenerative arthritis
following trauma to the joints, with result ing incongruities of surface.
static defects, abnormal weight bearing and pressure. A few of the
more important ones may be cited.

When arthritis follows direct injury to a joint it is commonly called
traumatic arthritis. When this occurs the clinical and pathologic fea
tures of the changes produced are sometimes indistinguishable from
definite cases of degenerative arthritis in which no violent injury has
occurred. For example, compressed fractures of one or both condyles
of the tibia, with resulting genu valgum or "arum, are invariably
followed by changes in the knee joint characteristic of degenerative
arthritis. In these cases the abnormal distribution of weight on one
or the other tibial condyle, together with displacement of the patella,
causes degenerative changes. Another example of such an occurrence
is arthritis of the elbow joint developing as a result of fractures of the
head or neck of the radius, with displacement of the head. If the dis
placement is not corrected or if the fractured bone is not removed,
arthritis always appears sooner or later.

A further example of arthritis developing after an injury is its
appearance following Legge- Perthes' disease or osteo-arthritis deformans
juvenilis, As a result of the extensive researches of Lang 18 and the

18. Lang, F. S. : Osteo-Arthritis Deformans Contrasted witb Osteo-Arthritis
Deformans Juvenilis, J. Bone & Joint Surg. 14.:563, 1932.
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recent studies of Freund 1 9 and of Miltner and HU,20 there seems to be
little doubt that this disorder of the hip joint occurs as a result of
direct or indirect traumatic damage to the cartilage, particularly at the
osteochondral junction. This seems to be particularly striking if the
blood supply through both the ligamentum teres and the periosteum is
interfered with at the same time. The histologic picture is not unlike
that seen in adults with osteo-arthritis of the hip joint, and with healing
the deformity of coxa vara is commonly observed. The sequence of
events in the healing of the process has recently been studied in detail
by means of the roentgen ray by Freund.v Key n caned attention to
the deformity of the hip joint following the slipping of the upper
femoral epiphysis in adolescence. In these cases the head of the femur
is displaced so that it no longer forms a perfect ball and socket joint,
and sooner or later, usually in adult life, pain and limitation of motion
in the hip appear as a result of the changes following the mechanical
defect.

Fractures of bones other than the ones mentioned may be followed
by arthritis, for example, arthritis of the ankle joints following frac
ture of the os calcis and arthritis of the wrist joint following frac
tures of the lower end of the radius.

Arthritis following an injury to the hip joint may be seen in cases
of posttyphoid coxitis . It is well recognized that when typhoid fever
is complicated by arthritis the spine and hip are most commonly
involved. When the hip is affected, subluxation or partial dislocation
frequently occurs. This leads to a deformity of the head of the femur
and acetabulum, and changes not unlike those seen in degenerative
arthritis follow.

Charcot's Joill/s.-The alterations in so-called Charcot's joints must
be regarded as nothing more or less than the results of frequent traumas
to joints which have been rendered insensitive to pain by loss of the
sensation of pain and the sense of position. There is overwhelming
experimental and clinical evidence to support this view . The excellent
review of the clinical aspects of the lesions in the joints caused by
nerve lesions, as detailed by Shands," and the recent thorough histologic
study of Charcot's joints by Moritz 23 leave 110 doubt that the lesions are

19. Freund , E. : Zur Deutung des Rontgenbildes der Perthesschcn Krankheit,
Fortschr. a. d. Geb. d. Rontgenstrahlen U:43S , 1930.

20. Miltner, L. J., and Hu , C. H.: Osteochondritis of the Head of the Femur ;
All Experimental Study, Proc . Soc. Exper, BioI. & Med. 30:416 (Jan.) 1933.

21. Key, J. A.: Traumatic Arthritis and the Mechanical Factors in Hyper 
trophic Arthritis, J . Lab. & Clin. Med. 15:1145, 1930.

22. Shands, A. R., Jr. : Neuropath ies of the Bones and Joints , Arch. Surg. 10:
614 (April) 1930.

23. Moritz, A. R. : Tab ische Arthropathie, Virchows Arch. f. path. Anal.
267:746, 1928.
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the result of repeated trauma to the joints. It should be emphasized that
in manv instances the changes in the joints are extensive owing to the
excessive trauma that follows the loss of the sensation of pain. It is
only natural to find less extensive changes following trauma to a joint
in a person with intact sensation of pain for the reason that once the
joint has been injured it is not used so much as a joint devoid of the
sensation of pain. In some cases the changes produced hy trauma are
further exaggerated by a secondary invasion of the joint by hacteria .
This occurs particularly if there are decubitus ulcers around the joints,
such as the ankle joints.

Ifemoplzilia.-Qne of the outstanding features of hemophilia is
hemorrhage into the joints. This commonly follows slight trauma.
Keefer and Myers 21 have emphasized that the changes hrought about
by repeated trauma and hemorrhage into the joints in patients with
hemophilia were often indistinguishable from those of degenerative
arthritis. In these cases, there is little doubt that the influences of the
hemorrhage resulting from slight injury are capable of producing the
derangements of the joints.

Aside from these clinical ohservations, there are a number of care
fully controlled experiments on animals wl~ich support the hypothesis
that degenerative arthritis results from frequent traumas to opposing
articular surfaces. They are reviewed briefly.

Experimental Degenerative Arthritis.-Numcr0115 attempts have
been made to reproduce the gross and microscopic changes of degenera
tive arthritis in animals . A variety of methods hare been used, hut
the favorite ones have been those which damage the cart ilage and sub
chondral bone. Other methods, such as the product ion of a decrea sed
blood supply and of increased pressure on the surfaces of the joints,
and the displacement of articular surfaces so that they are no longer
mutually adapted to one another have oecn employed.

The most recent work in America has been done by Key ~ t and by
Bennett , Bauer and Maddock." They studied the changes in the joints
iollowing the production of defects in the articular cartilage and noted
alterations which were similar to those occurring in <.legcnerative
arthritis. Bennett, Bauer and Maddock were able to produce this pic
ture with absolute regularity only when the patella became displaced
iollowing operation . When the defects in the cartila ge o f the femur
were produced and the patella did not become displaced, the joint s

24. Keefer . C. S.. and Myer s, W. K. : Hemophilic Arthrit is. New England ] .
Med. 208:1183 (June 8) 1933.

25. Bennett, G. A. ; Rauer . W., and Maddock, ]. J. : A Study of the Repair of
Art icular Cartilage and the Reaction of Normal Joints of Adult Dogs to Surgically
Created Defects of Articular Cartilage ; "Joint Mice" and Patellar Displacement.
Am. J. Path. 8:499. 1932.

(Continued)



142

342 ARCIl/VES OF INTERNAL MEDICINE

E.P. Schwab

remained essentially normal, except for the area damaged by the oper
ation. These experiments are of the highest importance in showing
the effect of incongruities of articular surfaces in producing degenera
tive arthritis. Other observers, notably, Axhausen 26 and Ely and
Cowan," produced changes in cartilage and bone similar to those seen
in degenerative arthritis by destroying the cartilage with chemicals or
with a knife. In some cases border exostoses were produced, but
never with regularity. Other forms of trauma. such as freezing the
joints and injury by percussion with a rubber hammer, have been
used to produce arthritic changes in the joints, with reasonable success.

The effect of abnormal pressure on articular surfaces has been
investigated bYI Muller." He sutured the humeri of rabbits to the
scapula and immobilized the shoulder so that the tendon of the biceps
was in contact with the cartilage of the humerus. The result of these
experiments was an erosion of the cartilage and changes in the hone
caused by pressure. He did not observe the characteristic alterations
of degenerative arthritis and concluded that the functional factors
involved in movement following trauma were of importance in the
production of lesions. When he produced loosening of the epiphysis
and subluxation of the head of the femur in different animals a necrotiz
ing and repair process on the head of the femur appeared , with the
typical findings of degenerative arthritis.

Key 21 tested the effect of abnormal strain on joints by attempting
to produce knock-knee in rabbits. In the animals in which the patella
was displaced outward so that it rested on the femoral condyle chronic
arthritis developed. with border exostoses . In these animals other dis
turbances than displacement of the patella had been produced during
the manipulations; the lower end of the femur had been fractured, the
epiphysis had slipped or the cruciate ligaments had been torn. In other
words . damage to the joints as well as the mechanical strain produced
by the lack of mutually adapted articular surfaces were important in
producing the picture.

Aside from the fact that trauma, mechanical strain and surface
irregularities are essential for the experimental production of arthritic
changes in the joints, movement of the damaged joint is of the highest
importance in determining the anatomic picture. This feature has heen
investigated at length by Burckhardt;" He injured the cartilage of

2fi. Axhausen, Georg : Arch. f. klin. Chir . 99 :519, 1912.
27. Ely. L. S.. and Cowan . J. F . : Bone and Joint Studies, Stanford Un iversitv,

Calif ., Stanford University Press, 1916, p. 38.
28. Multer, 'V. : Experimentelte Untersuchungen tiber Druckusur en an Gelen

kenden fiir die Pathogenese der Arthritis deformans, Deutsche Ztschr. f. Chir.
180:203, 1923.

29. Burckhardt, H. : Experimentelte Untersunchungen iiher die Beziehungen
der Gelenkfunktionen zur Arthritis deformans, Arch. f. klin . Chir. 132:706, 1924.
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the joints with phenol and studied the changes which developed in those
which were immobilized by paralysis of the extremities by cutting the
nerve plexus; he compared them with joints which were similarly
injured but which were allowed to move . The final picture was
different, In the joints which were immobilized the cartilage was gradu
ally replaced by connective tissue and new cartilage which tended to
fill the joint cavity and produce ankylosis. The connective tissue
(pannus) grew into the articular space from the periphery of the joint,
and exostoses were never observed. In the joints which were not
immobilized exostoses developed, and the picture was similar to that
seen in typical degenerative arthritis.

The experiments of Muller, cited previously, likew ise emphasize
the importance uf movement in producing the characteristic changes
in the joints. As he never produced characteristic lesions in immobilized
joints he emphasized the importance of the functional aspect of disease
of the joints.

In view of these observations, it seems well established that the
lesions of degenerative arthritis may he reproduced in animals by a
variety of methods which injure cartilage and hone and alter normal
articular funct ion. The picture which is characteristic of degenerative
arthritis. then. is the result of the process of repair to damaged tissues
of the joint. .

From our observations and from those of other investigators, it
seems difficult to escape the conclusion that the changes which are seen
in the joints with increasing frequency with advancing age are identical
with those which have been previously described as characteristic of
degenerative arthritis. If this is true, there is justification for the
belief that degenerative arthritis is a process associated with the aging
of the tissues of the joints. This conception is essential for a complete
understanding of the pathugenesis of this disorder. Added to the
process of involution, such factors as gross trauma, hemorrhage and
static deformities exaggerate the condition, The end-result depends on
the summation 0 i these factors .

St:~OI;\RY AND CO~CLt:SIOKS

T11 a study of 100 knee joints from 77 consecutive patients who
died of various diseases the following facts were determined ;

1. .\l1atomic changes were noted with increasing frequency with
advancing ag-e.

2. The patella showed alterations in 81 per cent of the cases, the
interpatcllar g- rooye in 05 per cent. the lateral condyle of the tibia in

(Continued)
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64 per cent, the medial condyle of the tibia in 55 per cent, the medial
condyle of the femur in 43 per cent and the lateral condyle in 36
per cent.

3. The erosions were commonest over the areas of contact which
were subjected to the greatest movement, strain, weight-bearing and
injury.

4. The changes were identical in males and females, and there was
no relationship between the extent of the lesions in the joints and the
symptoms referable to the joints.

5. There was no correlation between the lesions in the joints and
the degree of arteriosclerosis or any other particular type of disease
process.

6. The gross anatomic changes were indistinguishable fr0111 those
previously described in degenerative arthritis.

7. The various factors which are of importance in the development
of degenerative arthritis are discussed. They include the aging of
tissue, wear and tear, strain, trauma, occupation and static deformities.
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Reproduced paper following commentary: The National Pressure Ulcer Ad visory Panel:
Pre ssure Ulcers Prevalence, Cost , and Risk Assessmen t: Consensus Development
Conference Statem ent. De cubitus,volume 2 (2) pp.24-28,1989.Permission from Lippincott,
Williams & Wilkins .

Commentary

Perhaps no physical sign is more greatly associated with
frailty and dependency in the minds of clinicians, patients,
and families than is the decubitus ulcer (pressure sore,
pressure ulcer). Derived from the Latin roots "decubere"
(to lie down) and "ulcus" (sore or disruption), decubitus
ulcers develop over bony prominences or other areas of
pressure in patients who are immobile and often thin,
anemic, malnourished, and/or dehydrated. In an effort to
improve clarity for education, the term "pressure ulcer"
replaced "decubitus ulcer" in the 1980s. The efforts to
treat pressure ulcers have led to a wide variety of dress
ings or covers and to the growth of industries manufac
turing special surfaces on which patients may recline.
The development, severity, and progression of pressure
ulcers are used as measures of quality of care in many
settings.

The standard of description of pressure ulcers involves
some method of measurement (length x width, tracings,
and photographs), with comments on the depth of tissue
involvement. This depth is described in stages: I: non
blanchable erythema, II: disruption of the skin surface,
III: disruption through the dermis, and IV: muscle inva
sion. Although standardized in the final report of a con
sensus conference from the National Pressure Ulcer
Advisory Panel in 1989 and reproduced here, this depth
of involvement staging system is credited to the paper by
Irvine et al (1). In this study by Irvine and coworkers, 395
patients admitted to an inpatient geriatric unit were ran
domly assigned to receive the anabolic steroid noreth-

androlone or placebo in an effort to improve nitrogen
balance and prevent pressure ulcer development. The
authors describe a method of depth of involvement to
help quantify their results. While their intervention
showed no benefit, their method of quantification lives
on today.

Because of the high morbidity and mortality associated
with the appearance of pressure ulcers, many efforts have
focused on prevention. Several risk assessment instru
ments that can be used by nursing staff have appeared.
The best known of these is the Braden Scale for Predict
ing Pressure Sore Risk. This instrument has 6 subscales,
which focus on sensory perception,skin moisture, activity,
mobility, friction/shear, and nutritional status . (2). The
Braden Scale itself is available as part of the Web site of
AHCPR Supported Clinical Practice Guideline: Pressure
Ulcers in Adults : Prediction and Prevention (see refer
ence list). The Guideline itself is an excellent review of
the evidence base which supports our current principles
of screening, prevention, and treatment. Another excel
lent resource for practice and teaching is the volume on
pressure ulcers developed by Clinics in Geriatric
Medicine (3).
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Intnductlan

For most Amerlcans, a bed sore
Is a remote problem confined to

elderly, lmmobUe persons. How
ever , 16-year-old ho has been in
an acc ident, a veteran with a spi
nal cord injury or a child In a cast
all are potential victims, 88 ell

Medically known pressure
ulcers, these wounds are se rioua
and cause suft'erin& dlsabiUty and
even death. A pr ure ulcer
occurs hen soft tissue i.I com
pressed over a period of time. The
precise number of people who
have pressure ulcers is unknown.
However , conservative estlmates
indicate that well over a million
persons in hospitals and nursing
homes suffer from pressure ulcers.
One large study found that one In
four Americana who died In 1987
had a dermal ulcer. The prevalence
of pressure ulcera Is almost certain
to grow due to incr easing numbers
of fragile elderly and survivors of
serious trauma,

Lack of research, fu nding or
even In terest In press ure ulcers
hin ders both preve ntion and
treatment. Disagreement! abo ut
su ch basic matters as definition
makes It dltncult to analyze and
interpret many of the s tudies
which have been published,
Moreover, the common practice of
ascnbing ulcers to poor care
advenely affects compre hensive
and accurate reporting. Better
understanding of th e ep idemiology,
costs, and risk factors associated
....1th pressure ulce rs Is essential to
developin g effective preven tion
strategies and treatments.

Thill conse ns us confe rence

evolved as an initiative of the
National Pressure Ulcer Advisory
Panel (NPUAP) to focus the arten
non of researchers, clinic ians,
health polley makers and flnancing
organizations on several im po rtant
questions, In May 1988 , the panel,
a multidl.sclpUnary group of
experts in th e prevention and
management of pressure ulcers,
formulated a set of questions that
are, as yet, inadeq uately explored.

On March 1-3, 1989, the ational
Pressure Ulcer Advisory Panel
sponsored a National Consensus
Conference on pressure ulcers in
Washington, D.C. Arter a day and a
half of presentations by
researchers from multiple profes
slonal perspectives, a consensus
panel consl.!Jtlng of ex perts in geri 
atric medicine, nursing, plastic
surge ry, spinal cord injury, health
poUcy, health care economics,
epidemiology, and a consumer
advocate considered th e evidence
and devel oped responses to the fol
lowing questions:
1. What is the prevalence and

inci de nce of pressure ulcers in
acute, long-term and ho me care
settings?

2. How can th e epidemiology of
pressure ulcers in the u nited
States be de termined?

3. What is the cost of pre vention
and/ or care of pressure u1cers'l'

4. What Is th e appropriate method
ology for determining costs of
p ressure ulcers?

5. What should be included in
assessment for pressure ulcer
prevention?

6. Can risk assessment tools be
effecti vely used to decrease
pressure ulcers?

7. What are the needs for fut ure

(Continued)
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research related to pressure
ulcers?
1. What is the prevalence and

iflCid.ence qfpressure uicers in
Cicute, long-term, and home care
1e#ifl!JS?
; Pressure ulcers are localized
areas of tissue necrosis that tend
to develop when soft tissue is
i:ompreB8ed between a bony prom
htence and an external surface for
II prolonged period of time . These
wounds have been referred to by
many flames including decubitus
Ulcers, bedsores, pressure sores,
and pressure ulcers. Since pres
,ure is an essential factor in the
development of these wounds, the
term pressure ulcers seems to be
inost accurate in describing these
lesions .
;;"Pressure ulcers represent a con 
Sinuum from an erythematous lJQft
pssue lesion to an open wound
extending into the deep tissues. A
~umber of dil!erent systems have
~n developed for claasifying
\Pressure ulcers based on their
~pth. Each of these ~telllS has
ptility, but they are not interchan-

CONFERENCE
S TAT EMEN T

geable . This leads to difficulty
when trying to compare existing
studies. It is important that clini
cians and researchers are clear
about the system used to classify
pressure ulcers in order to com
pare studies of prevalence, inci
dence, efftcacy oftreatment, and
costs of prevention.

The following classification sys
tem combines several of the most
commonly used staging systems
and is offered to serve as a step in
the evolution of a universally
accepted classification system.
While the Stage I lesion has differ
ent anatomic and treatment impli
cations than Stages II through IVit
represents an important clinical
lesion. The c1assification system Is
as follows:

Stage I: Non-blanchable
erythema of intact sk1n; the herald
ing lesion of skin ulceration.

SUJge II: Partial thickness skin
1088 lnvolving epidermis and i or
dermis. The ulcer is superficial and
presents clinically as an abrasion,
blister, or shallow crater.

Stage III: Full thickness skin loss

M.A. Forciea

involving damage or necrusis of
subcutaneous tissue which may
extend down to, but not through,
underlying fascia. The ulcer pres
ents clinically as a deep crater
with or without undermining of
adjacent tissue.

SUJge IV: Full thickness skin loss
with extensive destruction, tissue
necrosis or damage to muscle,
bone, or supporting structures
(e.g., tendon, joint capsule, etc.)

Using additional descriptions of
these wounds, particularly surface
size and characteristics, would
further clarify assessment of these
lesions.

There are several methodological
limitations in assessing the inci
dence and prevalence of pressure
ulcers In various healthcare set
tings. These can be broadly
grouped Into problems with the
comparability of various sample
populations, sources of data, and
methods of study. Any of these
may confound interpretation of
the estimates.

Most studies have been under
taken in single sites, and are thus
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not generalizable to other institu
tions or populations. Much of the
recent incidence data in acute care
setttnlll is derived from patients
hosp1tallzed In tertiary care hospi
tals and may not reflect the
patient population in community
hospitals. Likewige, studies in indi
vidual nursing homes may be
unique to their speciftc ease mix.

The type of data utilizedvaries
widely, from observational studies
In a single nursing home, to large
national data sets. There are con
straints in using any of these to
predict Incidence or prevalence.
For example, hospital discharge
data bues contain only ftye to
sewn diagnoseswhich may lead to
an underestimation of the preva
lence of pressure ulcers in acute
care lJettings.

Studies also vary with regard to
the unit of analysis. Some re
searchers describe the Incidence
of individual pressure ulcers, while
others focus on the number of
patients ldfected. Patients often
have multiple ulcers, thus depend
ing on which approach is used,
studies may report two- or three
fold differences in rates for the
same population. Clarity in the
unit of analysis is necessary.

It is imperative that researchers
be precise in the use of the terms
incidence and prevalence. Inc i
dence refers to new cases occuring
over a given time period, while
prevalence includes new and old
cues and is usually assessed on a
cross-sectional one-time basis.
Further, to ll88ure comparability of
prevalence and incidence data, it is
important for reports to specify
whether Stage I lesions are
included or excluded in these cal
culations. Adherence to methodo
logical rigor will allow more useful
interp~tionofnud~

ReUabilityof estimates is also
compromised by inconsistency in
report methods and exclusion
criteria employed by researchers.
One source of confusion relates to
the composition of study popula
tions; whUesome studiee include
all admissions, others exclude cer 
tain groups such as pediatric,
maternity and ambulatory surgical
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patients. The implication of pres
sure ulcers as an indicator of qual
ity of care appears to be a deter
rent to accurate reporting.
Additionally, because patients
transfer among different health
care Rettings, data needs to be
interpreted carefully.

Acute eire Illtlnp

Estimates of the prevaJsnce
pressure ulcers range between

3%and 14%among hospitalized
patients depending upon the
source of data tnelusion of Stage I
lesions and the sample population.
Most studies report a range of 5%
11%. On the other hand, i1lCidtmce
among hospitalized patients from
several studies was found to range
between 1%and 5%.

Long tim Cirl se"lngs

The prevalence of pressure ulcers
among patients on admission to

skilled nursing facilities ranges
between 15!{; and 25!{;. The inci
dence depends upon length of stay
and is dltftcult to generalize since
it is also institution-specific and is
influenced by the patient's acuity
level .

These statistics are complicated
by the heterogenity of facilities
that are considered long-term
care. Facilities vary in their pro
portions of skilled and intenne
diate beds and dift'erent case
mixes.

Homl carlIlttlngl

Since persons with pressure
ulcers receiving professional

home healthcare are a subeet of
the larger population of persons
with pressure ulcers who are living
at home, it would be helpful to
consider both groups. However,
data is available only on those
receiving home health care ser
vices. Two recent studies have

revealed pressure ulcer prevalence
raw of~.and 12" In this group.
National. S1U"Yeys may help deter
mine estimates for the total home
dweWng population.

Z. How can 1M Bpi.dem.iologfI of
tM pnl9$'Ut'l' uU:ers in tM Unit6d
Sta.ta be determined?

The epidemiology of pressure
ulcers requires a systematic
attempt to understand the natural
history of the condition and itll
numerous treatment modalities.
Because of the vvious stages of
pressure ulcers, settings in which
they are treated, and populations
aff1kted, consideration of study
design should include careful
assessment ot the generalizabllity
of the results. Studies concen
trated in single facilities are
limited in u.tility. It is ad\risable to
undertake multi-center studies to
identify Independent risk factors
and the natural course of the
disorder.

3. W1uJt is thB costofprevmtio7a
aftd,lor canI ofpnlSBUnJ t.Ucer3?

Based upon what is known
about other medical problems, it
can be speculated that prevention
of pressure ulcers will be less
expensive (Le, more cost effective)
than treatment of ulcers. Howewr
prewntion Implies careful surveil
lance which involves staff. training
and time, (Le., nurse, dietician,
pharmacist, physician) and in
some cases prevention also implies
Intervention targeted at the redue
tlon of risk factors such as malnu
trition and immobility. Simple
measures such as turning patients
on a regular or frequent schedule
may involve changes in staffing
patterns which may be costly to an
institution. Both patient assess
ment and reduction of risk faetoOJ
involve staff time that needs to be
calculated when analyzing the eost
of pressure ulcer prevention.

Without knowing the precise
incidence/prevalence of pressure
ulcers, it is impossible to prediet
their total national cost. .Also, few
estimates are available of per c188
treatment costs in acute, long-teFllt
or home care settings. EstimateS of
average per case financial cost <Jf
pressure ulcer treatment in acute

(Continued)
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care settings range widely, from
approximately $2,000 to $30,000.
Lower estimates are typically for
cases in which "pressure ulcer" is
not the primary diagnosis. The
wide range otcosts for care of
pressure ulcers reported in the
literature may be related to incon
sistencies or inaccuracies in data
collect ion on ulcer assessment and
management cost. Data providing
information on ulcer treatment by
stage, concomitant healt.h prob
lems, or patient demographic
cbaracteristics are lacldng. In
additlon. the cost of hospitaliza
tion ill not typically broken down
to identify multiple services, (e.g.,
surgeons, dieticians. nurses) that
are involved in the treatment of
.pressure ulcers. In nlany cases,
too, hospital costs reflect total
.patiellt care including manage
ment of chronic illness which is
ilkely to predispose one to ulcer

.·formation. Thus the specific cost of
ulcer treatment is dImcult to

-separate.

CON FER ENe E
STATE MEN T
Less 1sknown about the actual

cost of pressure ulcer management
in Ions-term care facilities. This
may be particularly dimcult given
that that the presence of a pres
sure ulcer may neceuitate transfer
of the patient back to tbe acute
care tacllity. The cost of borne care
management of pressure ulcers is
unknown. Regardless of tbe pa
tient management site, the cost of
the use of protective devices (e.g.,
specialized mattresses, heel pro
tectors) appears to be escalating
and deserves study.

... Whatu the cppI"V]1T"iat8
methodologrfor dst.ermining costs
qfp7W1Ure uker3?

Cost measurement shuuld focus
on the incremental (added) costs
due to ulcer care (for example,
hospital room costs should be
excluded if the patient's primary
di&g1lOlIs is not the ulcer). MJrJor
cost elements to be considered in
such analyses include physician
fees, the coat of devices and
equipment, maJor supplies, labora-

M.A. Forciea

tory services, drugs, and the room
and board charges usoclated with
longer lengths of stay, where appU
cable. Whether or not nursing care
time is included in the analysis
depend» on the underlying
88SumptiOD8 which should be
stated In addition, important
related C0et8 such as those 8880
eiated with appropriate nutrition
and mobility should also be
considered.

5. What should beincluded in
risk assessment/orpre88Ure 'Ulcer
prevention?

A number of clinical factors have
been implicated in increased risk
of pressure ukers. Those most
consistently described include:

• Immobility
• Inactivity
• Malnutrition
• Fecal and urinary

incontinence
• Decreased level of

consciousness
Other factors that have been

reported as a predictive for some
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groups and certain settings
include:

• Advanced age
• Fracture
• Chronic systemic illness
There may be other important

cl1nical, functional, and demo
graphic variables which need
further clarU1catlon.

Caregiver and institutional vari
ables such asstamng patterns,
levels o( nursing education, etc ,
have not been well studied but
Wtluld appear to be o( great impor
tance and thus merit attention.

Also the quantifiable biochemi
cal, anatomical, and biophysical
asseMment of risk and of pressure
ulcers themselves appears to hold
great prorni<le for better under
standing and deserves further
Independent research.

6. Can risk assessmenL tools be
«T'ecti:v81.l1~ to decrease pres
sure ulosrsF

A risk assessment tool is not an
end unto itself. It is only poten
tially useful insofar as it is linked
to intervention. To date, a number
of practlcal instruments have been
developed to identtfy patients at
increased risk for pressure ulcer
development. These instruments
contain variable elements of
aseessment; Many are sufficiently
promising as to warrant further
evaluation as screening tools . An
ideal instrument (or clinical use
should have good predictive value,
high sensitivity and specificity, and
ease of use.

Evidence suggests that use of
such in...,truments by trained indi
viduals can help to identity high
risk patiente. Early intervention
strategies may then be targeted to
these individ uals. In addition, regu
lar use of any assessment scale
may be beneficial by making staJ!
more aware of the problem of
pressure ulcers. Work needs to be
done to detennine the populations
and settings appropriate for each
scale .

28 ...... VIU.U

CON FER ENe E
STATEMENT
7. What anJ the needs for jutunJ

research related topressure u.lDtJn
• Better understanding of under

lying mechanisms in the etiology
and natural history of pressure
ulcers is needed.

• Instruments for assessing risk
need refinement and testing as
they apply to various popula
tions and settings.

• To obtain accurate information
on the incidence and prevalence
of pressure ulcers, existing
national surveys should be
explored for potential utility in
generating more valid and relia
ble data.

• Mult1.<;ite studies an needed to
determlne the epidemiology and
cost of treating pressure ulcers
by stage, setting (e.g., hospitals,
nursing home) and other fac
tors (e.g, a.c uity level, functional
status, morbidity). Particular
attention should be paid to
high-risk groups such as spinal
cord iI\lured patients, the frail
elderly population and those
who are immobilized or chroni
cally debilitated.

• St udies to determine cost
benefit and cost e1!ectiveness of
preventive strategies and treat
ments are needed.

• Systematic studies are needed
for validation of ident ified risk
factors and existing scales
thought to predict occurrence.
Potential int erventions for pre
vention of pressure ulcers also
need systematic study.

• The role of nutrition in the eti
ology, prevention and treatment
of pressure ulcers needs special
attention.

• Education of healthcare provid
en; and family caregivers
regarding early identification
and prevention of ulcers in the
high-risk patient should be
explored.

CDllclullanllDd I'IClIJllllndltlanl

• Pressure ulcers are a slgn1flcant
and increasing source of consider
able human suffering.

• MJn1mum cost estimates indi
cate that the cost of pressure ulcer
treatment contributes significantly
to the financial burden of patients,
families, institutions, and health
care payment systems. Additional
research must be funded to better
determine the costs of prevention
and treatment.

• There is a need for a mlijor
investigative intitiative into pres
sure ulcers due to the paucity of
reliable, generalizable data.

• Current classifications and
deseriptione of pressure ulcers are
contusing and inconsistently util
ized in much of the current pres
sure ulcer literature. The panel
recommends adoption of a uni
form staging system.

• Expert opinion suggests that
lack of reimbursement Cor preven
tion adversely influences the per
formance of risk assessment and
early intervention.

• Clinicians and researchers
must work together to explore
practical methods for prevention
and treatment of pressure ulcers.

• Systematic surveillance
methodologies and reporting
mechanisms which are appro
priate for specific types of health
care institutions need to be
developed.

• Current developmental bioen
gineering methodologies
should be explored for their
potential application to preven
tive and treatment aspects of
the pressure ulcer.

• More detailed discussions,
possibly in future consensus
conferences, are needed to
address in sumclent detail, the
current state of knowledge on
preventive and treatment
aspects of pressure ulcers.

151



15
Depression
Monica K. Crane, MD

Reproduced paper following commentary: Kraepelin E. (1904) Lecture I: Introduction:
Melancholia. Lectures on Clinical Psychiatry , pp.4-10. New York : William Wood .

Commentary

More than two millennia ago, ancient Greek and Roman
physicians first recognized the high prevalence of depres
sion or melancholia in older adults. In the fourth century
BC, Hippocrates made an early reference to distress and
melancholia or "an excess of black bile." He defined
melancholia (black bile) as a state of "aversion to food,
despondency, sleeplessness, irritability and restlessness ."
Later, Galen (131-201 AD) described melancholia as a
manifestation of "fear and depression, discontent with
life and hatred of all people." Subsequent Greco-Roman
medicine not only recognized the symptoms of melan
cholia in the form of fear, suspicion, aggression, and death
wishes, but also referred to environmental contributions
to melancholia as immoderate consumption of wine,
perturbations of the soul due to passion, and disturbed
sleep cycle.

At the turn of the twentieth century, several attempts
were made to clarify the concept of melancholia and
bring it closerto what would now be equated with depres
sion. In 1904, Emil Kraepelin, a pioneer in experimental
psychiatry (1), published his landmark Clinical Lecture
series, in which he was one of the first authors to view
melancholia as a disease independent of normal aging.
In Lecture I: Melancholia (reproduced here in English
translation), the professor attempts to define the causa
tion, nature, and presentation of melancholia (2). He
distinguishes himself in his approach to melancholia
(depression) and other mental disorders in that he
bases his classification on symptom patterns rather than
on simple similarity of major symptoms, as did his
predecessors (3).

In Lectures I, Kraepelin chose three exemplary cases
to describe the different symptom patterns of depression.
Kraepelin described melancholia as a pattern of syrnp-

toms: "an illness which began gradually .. . without any
assignable cause ... loss of sleep and appetite . . .
stomach-ache and head troubles." Kraepelin also com
ments on prognosis and that the "termination of the
illness is generally pretty favorable ." He reported that
"all three patients are of considerable age. This is not an
accident. Melancholia, as we have described it here , sets
in principally , or perhaps exclusively, at the beginning of
old age in men, and in women from the period of the
menopause onwards."

Kraepelin was one of the few to remark upon the dif
ferences between mental disease in the old and young.
Given that he believed that biological processes were
the underpinning of the major psychiatric disorders, he
attempted to distinguish depression appearing in later
life from earl ier onset "insanity." He was confident that
brain pathology and genetics were central to psychiatry,
and he collaborated with Nissl and Alzheimer who
discovered the pathologic basis of what is now known
as Alzheimer's disease.

Although Kraepelin 's symptom list of depression is
very similar to that found in the Diagnostic and Statistical
Manual of Disorders, his treatment regimen (paralde
hyde, alcohol , and opium) was well before the advent of
present antidepressants. It was not until the 1950s that
treatments for depression were fortuitously discovered;
iproniazid (a monoamine oxidase inhibitor) was devel
oped for treatment of tuberculosis and imipramine
(a tricyclic antidepressant) was developed as an
antihistamine (4).

Great progress in the study of geriatric depression and
psychiatry only occurred after World War II. Dr. Felix
Post , one of the first geropsychiatrists, noted that "old
age" depression was better defined in the German
psychiatric literature and was not recognized within
American and British psychiatry, where symptoms of

From : Aging Medicin e: Classic Papers in Geriatric Medicine with Current Commentaries
Edited by: Robert J. Pignolo , Monica K. Crane, Mary Ann Forciea

© Humana Press , Totowa, NJ
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depression were assumed to be part of a dementia in old
age rath er than a specific entity in their own right (5).
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1. TRODUCTORY LECTURES 0 T

CLL ICAL PSYCH IATRY

Ll~CTURE I

INTRODU CTION: MELA NCHOLI A

GENTlDIE:-J, - The subject of the following course of lectures
will be the Science of Psychiatry, which, as its na me implies, is
tha t of the treatment of mental disease. It is true th at, in the
st ric test term , we can not speak of the mind as becoming dis
eased, whether we regard it as a separate entity or as the sum
total of ou r subjective experien ce. And, indeed, from the
medical point of view, it is disturbances in the Physical [ound a
lions of mental life which should occupy most of our attent ion .
But the incid en ts of such diseases are generally seen in the sp here
of psychica l even ts , a department with which the art of medicine
has dealt very little as yet. Here we are not so mu ch concerned
wit h physical changes in size, shape, firmness and chemical com
posi tion , as wit h dis turbances of comprehension, memory and
judgment, illusions, hallucinations, depression, and mor bid
changes in the ac tivity of the will. With the help of the ideas you
have derived Irorn general pathology, you will usually be able to
find your way in a new department of medicine without any
serious difficulty. But here you will be utterly perplexed at firs t
by the essentially pecu liar phenomena of disease with which y Oll

will mee t, until you have gradually learned to a certain extent to
master the special symp tomatology of mental disturbances. Of
course, you will sometimes have met with isolated condi tions
of mental disease in everyday life, or in other hospita ls-s-in toxica 
tion, fever delirium, and de lirium tremens, or even imbecility

I

M.K. Crane
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and idiocy-but they may have impressed you more as strange
and incomprehensible curiosities than as adding to your stock of
medical ideas.

Insanity works a change in the mental personality, that sum
of characteristics which, to our minds, represents a man's real
being in a far higher degree than his physical peculiarities.
Hence, our patient's whole relation to the outside world is affected
in the most comprehensive way. The knowledge of all these dis
turbances is a fruitful field for the investigation of mental life,
not only revealing many of its universal laws, but also giving a
deep insight into the history of the development of the human
mind, both in the individual and in the race. It also provides us
with the proper scale for comprehending the numerous intellec
tual, moral, religious, and artistic currents and phenomena of
our social life.

But it is not these variously branching scientific relations to so
many of the most important questions of human existence which
make a knowledge of psychical disturbances indispensable to the
physician i it is rather their extraordinary practical importance.
Insan ity, even in its mildest forms, involves the greatest suffering
that physicians have to meet. Only a comparatively small per
centage of mental cases are permanently and completely cured
in the strictest sense of the word. And the number of the insane,
which will hardly be exaggerated if we estimate it as amounting
at the present moment to 200,000 in Germany alone, is appar
ently increasing with the most unfortunate rapidity. This
increase may depend, to a great extent, on our fuller knowledgeof
insanity, on the more highly-developed care of the insane, and on
the increasing difficulty of treating them at home, and so may be
only apparent. But, considering that from one-quarter to one
third of the cases admitted to our asylums are due to the abuse
of alcohol or to syphilitic infection, and that these are causes of
which the extension is certainly not diminishing, we cannot .but
suppose that the number of the insane is increasing, not only in
itself, but also in its proportion to the population. The growing
degeneration of our race in the future may therefore still be left
an open question, but certainly it might be very greatly promoted
hy both these causes.

All the insane are dangerous, in some degree, to their neigh
bours,and even more so to themselves. Mental derangement is
the cause of at least a third of the total number of suicides,

(Cont inued)
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while sexual crimes and arson, and, to a less extent, dangerous
assaults, thefts, and impostures are often committed by those
whose minds are diseased. Numberless families are ruined by
their afflicted members, either by the senseless squandering of
their means, or because long illness and inability to work have
gradually sapped the power of caring for a household. Only a
certain number of those who do not recover succumb at once.
The greater part live on for dozens of years, imbecile and helpless,
imposing a heavy and yearly increasing burden on their families
and communities, of which the effects strike deeply into our
national life.

For all these reasons, it is one of the physician's most important
duties to make himself, as far as possible, acquainted with the
nature and phenomena of insanity. Even though the limits of
his power against this mighty adversary are very narrow, oppor
tunity enough is afforded to every practical physician to contri
bute his share to the prevention and alleviation of the endless
misery annually engendered by mental disease. Alcoholism and
syphilis undoubtedly offer the most profitable points of attack,
together with the abuse of morphia and cocaine, which so clearly
owes its fatal significance to the action of medical men. Family
physicians, again, can often help to prevent the marriage of the
insane, or of those who are seriously threatened with insanity,
and to secure a proper education and choice of occupation for
children predisposed to disease. But it will be their special
province to recognise dangerous symptoms in time, and, by the ir
prompt action, to prevent suicides and accidents, and obviate
the short-sighted procrastination which so often keeps patients
from coming under the care of an expert alienist until the time
for practically useful treatment has . long been past. Even in
those numerous cases which never become insane in the narrower
sense, the physician who has been trained in alienism will have
such an understanding of the recognition and treatment of
psychical disturbances as will amply repay him for the trouble
of his years of study. Even in my own experience it has hap
pened very often that older physicians have regretted their
defective knowledge of alienism, and complained that it was only
in practical life that they learned how great a part is played, in
the daily round of ordinary medical practice, by the correct
diagnosis of more or Jess morbid mental incidents. I need
hardly mention that, {or various reasons, such a diagnosis is in
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constant demand by public authorities, courts of law, and trade
societies.

Of course, an intimate knowledge of Psychiatry, as of every
other separate branch of medicine, can only be acquired by long
and thorough occupation with the subject. Yet, even in a short
time, it is possible to cast at least a general and superficial glance
over the commonest forms of mental disturbance. Personal in
vestigation and continuous observation of the greatest possible
number of different cases are indispensable to this, and it is only
too true that, even after one or two terms of zealous clinical
study, there will still be many cases which the beginner is unable
to interpret correctly by means of the knowledge with which he
has been furnished or which he has acquired for himself. But
one important advantage to be gained comparatively quickly is
a recognition of. the great difficulties 01 the subject and the correc
tion of that simple-minded ignorance, still so widely spread,
which assumes that even a non-expert may give an opinion all

mental cases without any more ado.
After these introductory remarks, let us turn to the considera

t ion of our patients. I will first place before you a farmer, aged
fifty-nine, who was admitted to the hospital a year ago. The
patient looks much older than he really is, principally owing to
the loss of the teeth from his upper jaw. He not only understands
our questions without any difficulty, but answers them relevantly
and correctly; can tell where he is, and how long he has been here;
knows the doctors, and can give the date and the day of the week.
His expression is dejected. The corners of his mouth are rather
drawn down, and his eyebrows drawn together. He usually
stares in front of him, but he glances up when he is spoken to.
On being questioned about his illness, he breaks into lamenta
tions, saying that he did not tell the whole truth on his admission,
but concealed the fact that he had fallen into sin in his youth
and practised uncleanness with himself; everything he did was
wrong. "I am so apprehensive, so wretched; I cannot lie still
for anx iety . 0 God, if I had only not transgressed so griev
ously!" He has been ill for over a year, has had giddiness and
headaches. It began with stomach-ache and head troubles, and
he could not work any longer. "There was no impulse left. "
He can get no rest now, and fancies silly things, as if someone were
in the room. Once it seemed to him that he had seen the Evil
One : perhaps he would be carried off. So things seemed to him.

(Continued)
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As a boy, he had taken apples and nu ts. " Conscience has said
that that is not right; conscience has only awakened just now in
my illness." He had also played with a cow, and by himself.
" 1 reproach myself for that now." It seemed to him that he had
fallen away from God, and was now as free as a bird. His appe
tite is bad, and he has no stools. He cannot sleep. "If the mind
does not sleep, all sorts of thoughts come." He has done silly
things too. He fastened his neckerchief to strangle himself, but
he was not really in earnest. Three sisters and a brother were
ill too. The sisters were not so bad; they soon recovered. .. A
brother has made away with himself through apprehension."

The patient tells us th is in broken sentences, interrupted by
wailing and groaning. In all other respects, he behaves naturally,
does whatever he is told, and only begs us not to let him be
dragged away-" There is dreadful apprehension in my heart."
Except for a little trembling of the outspread fingers and slightly
arhythmic action of the heart, we find no striking disturbances at
the physical examination. As for the patient's former history,
he is married, and has four healthy children, while three are dead.
The illness began gradually seven or eight months before his
admission, without any assignable cause. Loss of appetite and
dyspepsia appeared first, and then ideas of sin. His weight
diminished a little after his admission, but has now slowly risen
again 7 kilogrammes.

The most striking feature of this clinical picture is the (lpprc
hensive depression. At first sight, it resembles the anxieties of a
healthy person, and the patient says that he was always rather
apprehensive, and has only grown worse. But there is not the
least external cause for the apprehension, and yet it has lasted
for months, with increasing severity. This is the diagnostic
sign of its morbidity. It is true that the patient himself refers
to the sins of his youth as the cause of the apprehension, but it
is clear that, even if they were ever really committed, they did
not particularly disturb him before his illness; his conscience
has only awakened now. His actions now appear to him in an
ent irely different and fatal light, and those morbid symptoms
become prominent which are known as "delusi01ls of sin."
The patient 's ideas that the Evil One was in the room, that he
would be carried off, and that he had fallen away from God, must
be regarded as a result of his apprehension. There is no question
of real hallucinations in these statements; it only seemed so to
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the patient. He also has a strong feeling that some great change
has come over him, and that he is " not the same as before." He
is certainly not in a condition to form a correct conception of
the morbidity of his ideas of sin and of his fears in detail.

We give the name of melancholia to this condition, in which
we see the gradual development of a state of apprehensive
depression, associated with more or less fully-developed delusions.
The most common of these are ideas of sin, which generally have
a religious colouring. Such are the ideas of having fallen away
from God and being forsaken, or of being possessed by the devil.
Hypochondriacal ideas--of never being well again, never having
a -stool again, etc .-are also far from uncommon. Together with
these there is often apprehension of poverty, of having to starve,
of being thrown into prison, of being brought be-fore d. court, or
even of execu han.

As a consequence of this mental unrest and these tormenting
ideas , the wish to have clonewi th life develops almost invariably,
and patients very often become suicidal. Our first patient only
made a rather feeble attempt at suicide, but I will now show you a
widow, aged fifty-four, who has made very serious efforts to take
her own life. Th is patient has no insane history. She married
at the age of thirty. and has four healthy children. She says that
her husband died two years ago, and since then she has slept
badly. Being obliged to sell her home at that time, because the
inheritance was to be divided, she grew apprehensive, and thought
that she would come to want, although, on quiet consideration ,
she saw that her fears were groundless. She complained of heat
in her head and uneasiness at her heart, felt weak and excited,
and was tired of life, especially in the morning. She says she
could get no sleep at night, even with sleeping-powders. Sud
denly the thought came to her , " What are you doing in the world
now? Try to get out of it, so as to be at rest. It's no good
any longer." Then she hung herself up behind the house with
her handkerchief, and became unconscious, but her son cut her
down and brought her to the hospital.

Here she was quite collected, and was orderly in thought and
behaviour. She understood the morbidity of her condition , but
feared that she would never be well again . She said she could not
bear it any longer, and could not stay here ; she was driven to
despair. She was very fond of talking about her condition, and
loudly lamented that she was so apprehensive, asking for a

(Continued)
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clergyman to come and drive out the Evil One. At this she was
seized with violent trembling in her whole body, and declared
that she had no peace; she could not rest, her heart beat so; her
head was bursting, she could not live any longer; she wished to
die at home; thoughts of suicide tormented her unceasingly.
Her sleep and appetite were bad, but no other physical disturb
ance could be discovered. In the course of the first few months
her mental condition improved fairly quickly, and, at the urgent
desire of her relations, leave of absence was granted with the
family of her daughter. But the apprehension and thoughts of
suicide became so marked that she had to be brought back to the
hospital within a fortnight. Here her condition is still improving,
though very slowly and with many fluctuations. Her recovery
has been much delayed by a carious affection of the right parietal
bone and the left wrist, which necessitated repeated inter
ference, but is now in a tolerably healthy condition.

This patient, too, is quite clear as to her surroundings, and gives
connected information about her condition. She has no real
delusions, apart from fear that she will never be well again.
Indeed, we find that the real. meaning of the whole picture of
disease is only permanent apprehensive depression, with the same
accompaniments as we see in mental agitation in the sane--i.e.,
loss of sleep and appetite, and failure of the general nutrition.
The resemblance to anxiety in a sane person is all the greater
because the depression has followed a painful external cause .
But we can easily see that the sever ity, and more especially the
duration, of the emotional depression have gone beyond the limits
of what is normal. The patient herself sees clearly enough that
her apprehension is not justified by her real posit ion in Hie,
and that there is absolutely no reason why she should wish
to die.

This sense of the morbid nature of the apprehension, or " in
sight into the disease," is not always present in melancholia.
In those cases, more especially, in which there are marked
delusions this important symptom may be altogether absent for
a long time together. As an example, I will show you a widow,
aged fifty-six, who nursed her son when he was ill of typhus two
and a quarter years ago. She then had a feverish illness herself ,
presumably also typhus, and lost her husband suddenly a few
months later. Very soon after this she began to be apprehen
sive, and to reproach herself with not having taken proper care
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of her husband. Strongly-marked delusions of sin quickly de
veloped. She had never done anything properly, ' and had
allowed herself to be led away by the wicked fiend. Her prayers
had been no good) only she did not know that before. Her
husband absolutely married the devil, and could not go to heaverr;
and she and her children were damned on account of her former
unchristian life. Great restlessness and almost complete sleep
lessness now came on. The patient lamented, shrieked, and wept
persistently) her appetite quite failed, and she soon had to be
brought to the hospital.

Here she was collected and clear about her surroundings, but
gradually passed into a very severe state of apprehensive excite
ment, which found expression in monotonous and almost in
tolerable shrieks. She could only be interrupted for a short time
by asking her questions, which she always answered. She also
expressed a quantity of the most fantastic ideas. She had been
the serpentin paradise, had led astray her husband, who was
caIJed Adam, and had made herself and her children accursed,
and everyone unhappy. Therefore she was burning, was already
in hell, and saw her fearful sins in the abyss. The firmament had
fallen; there was no more water or money or food; she had ruined
everything, and was guilty of the downfall of the world-" The
whole world lies upon my soul," She accused herself of all these
transgressions in a written document, addressed to the District
Court, and begged to be taken to prison. She wrote her name on
a label as .. Devil."

In spite of all this, you are soon convinced that, even while she
is senselessly shrieking and expressing delusionary ideas of this
kind, "the patient knows where she is quite well, knows the doctors,
and gives broken but relevant answers to questions about the
circumstances of her home. She also does sums correctly, though
she returns at once to her monotonous lamentations. As the
result of sleeplessness and insufficient nourishment, she is physi
cally quite run down, but shows no other sign of illness. She has
three healthy sons, while three of her children died in childhood.
Her {ather is said to have been temporarily insane.

At first sight this clinical picture of disease seems different
from the other and simpler forms. But it is easily shown that
the variations are only a. matter of degree. Roth in the develop
ment of the delusions and in the strength and manifestations of
the apprehension we meet with every conceivable transition,

(Continued)
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from the fonn first described and generally known as melancholia
simplex to the present morbid condition, and to even more
marked cases. Often enough the same patient presents first one
and then another type of symptoms at different times . It is
therefore impossible to lay down any reliable clinical line of
division in these cases.

All three patients are of considerable age. This is not an
accident. Melancholia, as we have described it here, sets in
principally, or perhaps exclusively, at the beginning of old age in
men, and in women from the period of the menopause onwards .
We might regard it as a morbid expression of the feeling of
growing inadequacy, usually more or less noticeable in healthy
people of the same age. Those who' are morbidly disposed by
..nature of course become melancholic most easily, as is shown by
our examplu, and women seem more inclined to the disease than
men. Of external influences, emotional shocks, and especially
the deatb of near relations; often figure as the exciting' cause,
altbouSb they cannot be regarded as the original cause, on
account of their absence in other cases. The termination of the
illness is generally pretty favounbJe.· About a third of the
patientl make a complete recovery. In severe and protracted
cases, emotional dulness may remain, with laint traces of the
apprehensive tendency. Judgment and memory may also under
go considerable deterioration. The course of the disease is
always tedious, and usually continues" with many fluctuations,
for from one to two years, or even longer, according to the severi ty
of the case.

The treatment of the malady cannot, as a rule, be carried out,
except in an asylum, as thoughts of suicide are almost always
present. Patients who show such tendencies require the closest
wakhing. dayand night. They are kept in bed and given plenty
of fooc:\ though this is often very difficult, on account of their
resistance. Care is also taken to regulate their digestion, and,
sa far as possible, to secure them sufficient sleep by means of
hths and medicines. Paraldehyde is generally to be recom
maded, or, under some circumstances, alcohol, or occasional
... of trional. Opium is employed to combat the apprehen
.... in gradually increasing doses, which are then by degrees

.. TbeArlt of these three patients bas been well {or more tban live and a
,..,..... aDd tbe second for a year. The third is still under treatment."liMtcnprovcd afttl" two and a half years' illness.
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reduced. This remedy has often done very good service with
our first two patients, while with the third we have had better
results from small doses of paraldehyde. Great care is needed in
discharging patients. If this is done too soon, as in the case of
our second patient, serious relapses may result, with attempted
suicide. Visits from near relations have a bad effect up to the
very end of the illness.
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