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Preface . . S '
A conference on the I:.pulemmlou\ of Awlqt:r was held 5 vears awo at

' Elk[{dge Maryland, under chairmanship: of Dr. Adrau Oslfeldde

. that time, aging studies wige ‘part of the National Jnstitute 6f

*Chid Health and Humsn De\'elopmenl Now that che - National

" Institute on Aging has become a reahty, Dr. Roberte Butler, Director

of the Institute, thought 1t appropriate to revie¥ the state of "the art ui

order to ulentify the needs m the epzdemzology of agitg, one of the
major progranis of the Institute, - 3.

. An indication of the direction. of ‘recent reaear;ch and concern tnay

v he obtamed from a brief scanmng, of the program o ;this conference.

The first session, chaired by Dr. Sanfuel GreenhoySe, "eonstituted an ,

attempt to formulate » definition of aging other than that of ehmnolog:—

“cal age?*This problem has bothered epidemiologists and other re-

senTehers tremendously. There is no doubt that alterndte defimtions

. wonld be a major step forward. >

The next sesston, chaired by Dr. George Sacher, addressed a num-
ber of: biomedical correlates of aging, including some of the predietors
of longevity. Material was presented from several longitudinal studl.es,
in#luding the ongoing National Heart, Lyng, and Blood [Institute 4
Frammgham,study which has, in many respeets, developed ingp-an

“#  amng dtudy. Consideration was also given fo some of the diseases that
ate known to correlate strongly with age nod that constitute some of the
major health preblems of older people,’

Following %he discussion on the biologieal correlates, Dr. Judith
C'ohen rha:retl a session on the social and psychological correlates of
aging This aren was not adequately covered in any formal sense at the
conference 5 years ngo. It 15 probably one of the more productive areas .
that has appeared in the*intervening yearse :

Dr.Don Gibson, cpchairman of the Elkndgc (,onference then
chared a session on the’ health ¢are implications and problems of the
aged These included demographie projections; mérbidity estimates, ‘and

" other aspects of health care problems.in this segment of .our populataon

Finally, there was an attempt to,summarize in a.broad sense what
we have leared from this conferenee, to réview the striles made since
the earlier conference,-and to identify major gaps in our knowledge-of
the problems of the aged. Thus, it is hoped that'the information gained *
here will be a base for the emerging program in epidemiology, bio-*

statisties and demoomphy at the National Insulule on Aging. . -
. v e . . y
Ediors * ' Associatet Editors
"Suzanne (. Haynes, Ph.D. , ne A. Ross, M.A. - .
Manninr Feinleib, M. D . . ‘,,,:h .orann Sl alloneS, \'[ P - owwe
Dr P.H. .- ’-5., -n . ,;-“."a \
Technical ‘Assvslance
L Ida L. Hellman, M.5¢.
T e Ruth R. Dubois .
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Introduction. .
Robert N. Bittler, M.D,

National Institute on Aging
National Institutes of Heal
Bethesdda, MD 20205

. I want to welcome all of you

the Epidemiology of Aging Conference
and to thank each of you fbr coming. I particularly wish to thank °
Dr. Manning Feinleib, Dr. Suzanne Maynes and Ms. Lorann Stallones,
all of whom did so much to inake this conference possible. Basically, _
the corference is a collaboratlve effort between the National Institute -
on Aging and the National Heart, Lung, and Blood Institute. ‘.
This conference reflects the Nationgl Institute on Aging's strong -
commitment to epidemiology| Although this Institute is the newest
and least capitalized of the National Institutes of Health, it has &
our mission is the study of a biological .
process, we have the opportunjty to interact with the disease-categori-
cal Institutes. As stated in the legislative language of the Research on
Aging Act of 1974 under whick the Institute was crested, our mandate
is extremely broad and includes biomedical, sogial,.and behavioral
research. Clearly, epidemiologle investigations’ a role in each of
these areas. R -

It is interesting to note that at about thd same.time as the Netional
Tnstitute on Aging emerged inpthis country,\other nations also began
to creatasimilar institutes. I dp not mean toﬁgly that they followed .

- us; in fact, in many instances they preceded us. There are seven other
institutes on aging established ij industrialized nations, not all of them
Western. They are Japan, Runfania, CzechosiGvakia, the Soviet, Union,
Isrzel, France, and Holland. Siveden is now considenjng the establish-
ment of such an institute. e?u "

In my judgment, the creation of these institutes is not g function -
of sentiment but rather'a resppnsé to the realities dictated by demo-
graphic changes. For example figures I-1.and I-2 show that, based on .
currenit projections, the present population of older people (those 85
years of age and ovér) will have more than.doubled by the year 2030.
We can expect to have over 50 million people in this age gtoup, at whioh.
time they will constitute abput] 17 percent of the total populaton. Let «

__me point out that in this cegtufy all projections regarding the relative
proportion and absolute nunibeys of older Americens have turngl out to
be undefestimates. If th ould be résearch achievements and
significant improvements inlheplth care, that 17 percent figure could
g0 even higher, perhaps to ercent. Thal would mean thet, by the
year 2030, as many gs one olit 9f every five Americans will }')'e 65 years
of age or over. These proje numbers should be close t0' the mark
because they arp not effected by fertility—the people that we are talk-
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ing about have béen born and are now all living. The aged m 2030
will, by and lafge, be the “baby boom’ population of the 1940's and
1950’s grown old.* : ' ) .

As most of you know, there 15 a Jifferential life expeetancy between
the sexes, with women currently outhving men by 8 years. Becausp

Age 65 and over
10 20 30 40 S50

f parsons aga 65 and oldar compared

2030 S
20201
zois . | .
zoos
2000
1995
w0l
1965
1950 D
1975 IS
970
1955 IR
wsoffN | ¢
,l-\.
1925008 |
o020l "
10 2P 39 A0 A0
ed with total, 1900-2030 )

]
N

Figure I-1.
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*For those of you who might be interested in a detafled and comptehensive
account of these populntion trends, see “Demographic Aspects of Aging and the
der Pupulation in the United States,” Current Populatton Reports, "Bureau of the
Census, series P-23, No. 59, May 1978. .
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. Introduction

' Age Gauga — Chart shows the :fercentage ol the American populalion 65 and older

from 180010 1975, wllh predictions for 1980 to 2030 |
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Age 65and over .- .

:f; ' . 57,590,000

Y8 — : * Years 1900-2030 , : *
T -

14
13
12
.M

10

| NN ESE
0% 1015202530354045 5055606570 7580859095 | 0510 152025/30

1900 ) N\ 2000
' Projected
Sourcer 1.9, Census Bureau .
Figure 1-2. ! — * .
1.8, population: Percent nge 65 and over. 1900-2030. S .
American women who marry tend to majry men af sverage of 3 years
older than themselves, they face app mately 11 Years of widowbhood.

1 would dike to spend & minute or two on the importanee of epi-
demiology in this developing Institute. In light of our particular mission,
we feel that we need not necessarily follow the traditional program of
organizetion of the other National Institutes of Health, We are there-
fore poving toward a central planning group consisting of the direetor,
deputy director, seientific _director, nssogmte director of Extramural
and Collaborative Research, and associate director of Epidemiology,
Demography, and Biometry. This group seems to us te represent 4
balance betweed biolegy and epidemiology, thus 'makmg it pbssibe
for us to consider the future gharacter of our pdpulation in’planni
what research is needed. to i improve the quality of their lives. . g

! . *
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At a conference I recently attended n New York on Future
Pirections in Health Cure, no mention was made of the future size of
the elderly population to be served until I did so at the end of the -
meeting. All the planming of future directions of health care did not
include any econsideration of the character, demographic structure, -
and disesse variations of the population that we wiil have 20, 30, or
40 years from now. '

. We often hear reference made to the “agmng problem’ and, m
many instances, we can observe the tragedy associatad with growidg
old in America. This i» particularly the case with ojler women, who
may be impoverished, vuln®rable to crime, and afflicted with a variety
of diseases such u> ostegporosis. We are ull aware of the considerable
umpact of Alzheuner's disease, senile dementia, which affects so many
older .\mericans and i» u contributing factor in a large numbei of

" nurstng home admissions in this country.

If we think lback for a moment, we sce that n this eentury a
maypr change has taken place in both the absolutg number and relative
proportion of older people. This change should be regarded, as a tri-
umph, for society has always wanted people to have the opportunity

. to live longer. Unfortunately, our society was unprepared for this
“‘demographic revolution™, we did not have the soeial institutions, the
medlical care system, the employment policies, and the nursing homes
to properly respond to the ehange. This is only a temporary derange-
ment and should not he viewed as final. We are already showing signs
of adapting by umproving the socioeconomic conditions and over-
eoming many of the prejudices that exist toward older people. Ulti-
mately, of course, as far as this Tnstitute is concerned, we must acquire
new knowledge. It 15 only by condueting research that we will derive
new knowledge to advante our understanding of the underlying causes
of the aging process and help us scparate disease from aging. The
umprovements in health care and service delivery that ean Jesult from
the application of this new knowledge will improve the quality of life
of the old. : y

—--"  We,now have about 1.2 million people in nursing homes in this
eountry, 950,000 of whom arc ‘over 65 ycars of age, Unless we advance
our understanding of the Jiseases which bring people into these nursing
homes, we can expeet the present number to increase to 2.4 million
people in about 45 years. To &void such a situation, we need to develop

“an analytic epidemmology which can cgntripute to a better understand-
g of the antecedents of these conditions gyl then to mount an effeetive *

. - N . 4.
biomedical. social, and behavigral stu program on aging here at
NIH. . ” ) ) .
¢ PR * * *
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~ than applying them to a disease. A clear, valld and refiab
* of aging remains to be formulated.” T

Opening Remarks ) . , S«

Session I

Deﬁmtlons of Aging

Opening Remarks%y Chairperson Samuel w. Greenhous%, Ph. D.

In the Conference on the Epldemlology of Aglng, held 5 years ago, a
very interesting comment was made by Dr. Adrian Ostfeld wbo is also
attending this conference He stated, “But the challenge of applying
epidemiologic methods to the study of aging is e far mare &ﬂicult one

definition.
s that that statement is a
preluse to tbe first session of \;kls particular meeting wbich is concerned
with tbe definition of a

May T emphasize that the task of arriving at a deﬁmtlon of the
epidemiology of aging is no less difficult. Perhaps “definition” is not
the right word. More appropriate would be tbe formulation of the
appropriate questions and objectives that are to be ipvestigated by
e idemiologic research. There are prohibly some who still believer

t epidemiologic studies of aging relate to the epidemiology of diseases
occumng in the aged. However, I am sure many here will agree with me
when I sey tbat the epidemiology of aging should extend far beyond
such studies. The problem, though, is.not clear—what should the
prescribed ared of research be? What systems of the humar organism
should be studied—the immunologic, the circulaory, neurological,
behavipral, psycbological—probably all—-but then what are tbe
prioriftes? At what age should we begin these studies? We now under-
stand enough to reject age 65. At this age wo see the consequences of
the aging process. Should it then be age 40 or 20 or even birth? Mich
current epidemiologic research relates to risk factors. Risk l'actors for
abntmnal aging? Then, what i normal aging?

_ Clearly, these questions are only some of many -more than can
be posed. We look forward to this, conference for answers to these
questions and for the groundwork of an important and. eﬁ'ectlve pro-
gram of redearch ir the epidemiology of aging.

" We begin this morning’s session by bearing from Dr. Robert

" Butler, director of the Natiopal Institute on Aging, who will present

a summary of current definitions of aging.

¢ .
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Definitions of Aging : 7
Current Definitions of Aging . . -
\ Robert N. Butler, M.D. . ’
National Institute on Aging ¢
National Institutes of Health ‘

. Bethesda, MD 20205

This presentation is essentially a commentary on, the problems of
defining aging. To begin with, there is no denying the reality of aging, -
a process often described as intrinsic, deleterious, universal, progres-
sive, and irreversible. One creative approach that has proved to be an
. important research strategy is the separation of the agmng process
from the disenses and other environmental factors that may accompany
it. For etample, at the time of our studies of human aging conducted
here at"NIH in the 1950's, people thought of .arteriosclerosis as being
part of aging. 'Today, we know that arteriosclerosis is a disease; 1!1
fact, there are those who would aven call it & pediatric disease, as'one
may figd plaques in the thoraeic aorta of the child.
~  'The problem of defining aging is complicated by variations in how
tifferent- people age, both phymologlcally and psychologicgllf,

-W ell as the differences i the aging process in systems, organs, and
tissues,

The term “old age” itself is by no means a constént. The chrono-
logicel demarcation’ using age 65 as the dividing line was begun by
Bismarek in the 1880's in legislation dealihg with rétirement pensions.
Today we have entitlements and eligibilities sponsored by our govern-
ment in which the classification of old age varies. For instance, under
Title VIT of the Older .Americans Act—the nutrition program—a60 is
the lower limit for the aged; in one HUD housing program (the 202
programy), it is 62; and in the Medicare program it is 65, =

If we move to the biological definition of agmg, which Dr. .Adelman
will discuss in detail, we can say-that aging beglns at—in fact, before—
conception. The impact of maternal age upén Down’s syhdrome sup-
ports this argument, The Nobelist Medawar, on the other hand,
approaches the issue from the perspective of evolutionary theory and
woulid have us consider the entire postreproductive period as constitut-

. . ing aging. ) -
' We should look at certain spemﬁc systems—immune compaetsice,
for example—which merit particular attention. Studies have suggested
that people over 60 may have as little as one-tenth the immune compe-
"tence of those in their teenage years. In addition, we have intellectual
competence to consider. Dr. Gruenberg will discuss that in connection
with the question “'Ts senile organic brain disease inevitable with age?”
Or is there somp suggestion through epidemiological studies that after
age-80 one may actuatly have a lower age-specific case rate of Alz-
heimer’s disease’and other organic states? Finally, we must consider
stress competence, ie., people’s capacity to respottd to Jife's changes.

v~
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Hinkle, Holmes, Masuda anl Rahe have worked on the epidemiologic
aspects of this modality. -
We should view the muddle years as a period of transition. .\lthough

. vdiscussion up to this time has centered on indivuluals age 65 and above,

the Research on Aging Act that created the National Institute on
Aging Joes indicate the appropriateness of our looking at the middle
as well gs the later vears. The middle years are especially lmportant
in the study of Jifferences betw een the sexes and age groups in suscep-
tibility to diseases.

This brings us to the problem of risk groups. We do not know
enough about the differencés in aging associated with individuals’
genetic makeup and their early life histories.

To take all these factors into consideration requires a multi-
disciplinary approach. T think we agree that we cannot look at nature
simplistically. Aging is complex, w ith many antecedent factors leadmg
to specific outcomes of various adaptive levels. We do not have a variety
of sophisticated and valid methodological and statistical techniques
available to help us weigh the relative contribution of each variable to
an outcome. It also seems to me that where the definition of aglng is
concerned, epulemiology must relate to interactive, prospective and
analytic procedures

If we define aging broadly as a vulnomblhty or functiona! susgep-
tibility, we can gain insights into various disease states and their
interactions. For example, we must investigato how biologicgl factors
contribute to the timing of the onset and the severity of vfrious dis-
eases, 1 also propose that we must be much more precise than we

_have been in our use of thhterm “old’ to Jedignate the age group 65

and above. There i3 & huge amount of territory between ages 65 and
90, » total of 25 years whith havo not been adequately observed or
characterized. We can begin to define aging more precisely by simply
specifying narrower age ranges——60 to 64, 65 to 69, 70 to 74, and so
on. These categories will be further refined as research on aging con-

tinues and our understanding of the aging process increasgs. -
' L R
ra
. * i 1’
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B}ioloé‘ical Aging . 9

Definition of Biological Aging®
Richard C. Adelman, P D.

Temple University Institute on Aging
3420 N. Broad Street
Philadelphia, PA 19140

It was my responsibility to propose s definition of biological aging which
would presumably be of some use in future studies on the epidemiology
of aging The reason I chose to aceept this responsibility specifically .
relates to my somewhat outspoken position that biologists are not yet
prepared to make any such definition. Therefore, what I shall do today
is pose questions which, at least in my Yiew, are of the most fundamental -
concern in the biology of aging, outline in a very general sense the t¥pes
of experimental approaches which probably are necessary in order to
evolve answers to these questions, and present brief highlights of one
particular experimental approach out of my own laboratery to show
both the potential and the pitfalls in pursuing these types of problems.

First of all, with regard to the fundamental question of aging, what
is meant by biological aging? Does it mean that specific populations are
characterized by finite maximal life spans which can differ enormousty
from one population tp another? Do all members of & given population
eventually underge & progressive decline in their capability for physi-.
dlogieal performance as time passes? Do these fundamenta} features of
aging populations relate to one another? Thus far, géuch issues sre totally
_ unresolved, _

Whatetver the mechanisms responsible for the biology of eging, do
they reside within sll of the cells that comprise a particular organism
or are they intrinsic ony to & restricted class of cell population? Given
a cell population in which there are basic mechanisms that are intrinsic,
is there only one kind of mechanism of aging which is responsible for
the broad array of features which characterize the elderly? Or are there
a number of different kinds of aging mechanisms? The biologists have
not begun to answer these questions, and in many cases, they have not
even begurfto ask these questions.

What about a general experimental approach that is capable of
answering or resolving these particular issues? What might we consider
as reliable, reproducible parameters of aging? There are meny parameters
which correlate with the passage of chronological time a5 members of
o population approach their apparent maximal life span. For example,
elderly human populations are characterized by increased susceptibility
to most diseases, diminished organ function, altered metabolism, ete.
{1, 2). Similarly, there are a few parameters which correlate with ap-
parefit maximal life span of specific populations. For example, maximal
life span of at least certain species may ¢orrelate with the capability for

.

#

-

- -

* *Supported in part by NIH grants AG-00388, AG-00431 and CA-12227, and
&n Established Investigatorship from the American Heart Association.
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repair of "4 specilic type of DNA tlamuge (), with qle ‘susceptibihty
of DNA to chemucally ipluced mutagehesie (4), and with the like-
Lhood for proliferution amtl survival of :,pemﬁc cell pop;llatlons grown
in culture (3).

‘Phe current -tate Of the art is primarily, descriptive, Fllla i» not °

a criticismy, 1t ~unply reflects the embryonic state of the field: Having

> docurpented a series of telinble parameters of uging, the next question
les 1f what cell gopulations of what particular ti-sue will such a lesion
ofiginate? Once you have wentified a particular cell population, what

. s the Lhnuting molegstur event whose modification 1s responsible for
this spedtfic lesion in4uestion? Having Wentified » *\l)t?Clﬁt. baoehcmlcal
event, what s the evelopmental profile of this lesion? At jwhat age
m the Lfe span of the adimal ifi question is this legion of ngu)g first-ex-
ssed? Ahd uhat 15 the nature of those fuctors which are vespomsible

fox: its 1nitial appearance? Figally, .how do these fhctors relate’to po- .
tential health and longevity and what types of metrhod{logy -can be

developed for their successful intervention?

Clouding the interpretation of even the reliable informagion is the
“inabuity, thus far, 10 ascertain the relative 11_nportancc of contributions

to the phenomenology of aging by genetic and envitonmnental l'nctors_

. One feature which probably characterizes all aging populations is the

» rogressive modified ubility to adapt to changev n thc ag,(roundmg

environment.,One biochemical expression of t on of’ugmg

+i» the altered capacity for the prodiction of key enzyme molecules i in
P rcspoFr}qe to some type.of environmental challenge ™ . -

or example. the abdity to initiate adaptive increases in e ac-

tivities or amounts of nearly 50 enzymes uow js known to be impaired

dunng aging :n a Yariety of tissues of several different species afd in

. response to u broad spectrum of nutritional, pharmacological n.pd cn-

. wvirenmental ~timuli. These patterns-of age dependent enzyme ddapta-

tions are ~usteptible to considerable variations; variations which are

related at the very least to differences of sex, strain, species, growth,

/_Dbcmty, suseeftibility to diseane, as well as a host of other environmental

nteractions in the ctperimcntal population in question.

" One elear-cut option now available to the rescarch biologist is the
use of inbred strains of experiméntal anima) models which are main-
taned under ngorou:.ly defined and controlled epvironmental condi-
tions te.g., 6). The clingeal researcher, on the other hand, must face Up
to .the consequences o n} the unfortunate reality that genetic and en-
vironmental anfluence on groups of human patients almost is beyond
control. ‘The ~pectrum of altercd adaptive mechanisms is extremely

diverse, ranging from the Jessened-ability of an elderly pedesman to’

avorl an oncoming car to the impaired molecular recognition of »
specific hormonal signal by a target cell population (7, 8). Accordingly,
the epidemiologist should think in termy of which biological adapta-

' tions are most relevant to the question at hand, and what type of prac-
tical testing proeedure can be devised in order to assess responsiyeness
conveniently 1n large populations. .

. .
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Now let me show you one particular example of an age deperfent
enzyme sdsptation which has occupied a great deal of attention in our
laboratory during the last several years. Following administration of
glucose to fasted, 2-month-old male or female Sprague-Dawley rats,
the activity or gmount of the liver enzyme, glucokinase, increases
according to the indicated time course (see figure I-3). When the ider-
tieal experimnent is performed in older snumals, in this case 24-month-old
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Figure 1.3,

Relatinnship between chroncl gienl age of the rat and the duratfon of the log perlod
of the glucoRinase induetion. {Reference 9).
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rats, more time 1s required to adapt to the same degree. In figure 14,
the time which elapsea between the administration of the inducing
stimulus, glucose in this case, and the observed initiation of increased®
enzy nie activity, increases progressively during aging and actually is

. directly proportional to chronological age between 2 and at least 24
months. Similar age-related changes are shown for adaptations of
tyrosne aminotransferase in response to ACTH and of cytochrome
reductase in response to phenobarbital (9, 10).

Age-Dependent Hepatic Enzyme Regulation

) Glucokinase-Gilucose | Tyrosine Amino- NADPH. Cytochrome ¢ ]
" 8 “transferase ACTH Reductase-Phenobarbital
3l 2 Months . sh- o

5]

-

Enzyme Activity (international unitsig liver)

Lt 1 [ R |
2 4 8 24 48 T2 9%

Time After Adminisiration ol Inducing Stimulus thours)

Figure 1.4,
Age-dependent hepatie ‘enzyme regulation. Each value represents the mean
standnrd errpr for at least six rats. (Reference 10). >

This type &f relationship now has been established for large num-
bers of different enzymes. Several years ago, we proposed this type of
observatidn as the first biochemical parameter of aging. Because these
measurements were performed in hepatic tissues, does this necessarily
mean that the lesions responsible for changes in enzyme regulation are
Intrinsic to the liver” Our work has demonstrated that the lesions are
not intrinsic to the liver itself. Instedd they reflect a variety of endocrine
disturbances, one of which refers to an age dependent lesion in the glu-
cose atxmulated control of insulin production. There is an age-dependent
change in the control of insulin secretion such that the time of onset of
a portion of the burst of in~ulin sectetion also is delayed. This could

* ERIC 28
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aceount for the age-dependent change in the control of hepatic glu-
eokinase netivity, although the preeise mechanism is not understood.
. In conclusion, it is clear that there are a number of biological para-
meters of aging which are very easy to collect and accumulate in a
* variety of different experiments. In order to be absolutely certain of
their. reproducibility in the laboratory, the key feature is a rigorous
definttion of the experimental populagjon. One of the most relinble para-
meter~ of biological agiftg elearly is thigthltered capabihty for adaptation.
. Adaptation to a variety of physiological challenges alters during aging
tn way~ that are not ~o apparent when testing only resting functions or
tevels Aceordingly, as reliable parameters for epidemiological testing,
my most enthusiastidrecommendations include such thyngs as altered ‘
response to administration of hormones, drugs, nutrients; and so forth; '
altered immune response to specific antigens; altered physiological
response to exercise and other conditions of stress,
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Genetic and Immunologic Determinants of Aging*
Marc E, Weksler, M.D.

Department of Medicine d
Corpell University Medical Co]]ege ,
The\New York Hospital

1300*York Avenue

New York, NY 10021

Since ancient times, longevity has been recognized as a characteristic
of every human family and all animal spegies. Despite the obvious in-

nce of the environment bn the attainment of maximal life span, the
]engt of, Jife is defined by the genetic constitution of, the organism.
Genés cbntrol longevity by regulating the maximal life span of the
species, and by regulating those biological defense mechanisms which
are necessery for the organism to attain its maximal life-span.

Genet:c Determmants of Life Span .

This review will present evidence that the genetit control of llfe span
is determiried by two biological parameters: .

1) The duration and number of mitoti¢ eycles that somatlc cells
can attain, and - P

2) The duration of normal immunological function. ‘

Little experimental data are available about the genetic control
of the maximal life span characteristi¢ of a living organism. A heuristic
hypothesis offered to account for the maximal life span of an organism
is that proposed by Hayflick (1). This investigator’s work suggests that
life span is determined by the pace and number of cell cycles that can
be earried out by somatic cells. When the number of proliferative cycles
of o eritical cell type are completed, meximal survival has been attaned.

Congjderable evidence exists for the genetic control of biological
defense mechanisms. Durability of defense mechanisms is eritical if
the maximal-life span of an organism is to be reached. If resistance, !,o

arteriosclerotic and neoplastic disease, the ma1or limits to long life dn

man, fails, life is usually shortened.

Resistance to such assaults on syrvival are inherited. An lmportant .
determinant of human arteriosclerotic cardiovascular disease is the level
of eholesterol synthesis. Cholesterol synthesis is largely determined by
the expression of genetically specified cell surface lipoprotein receptors
(2). Excessive cholesterol synthesis occurs when cells fall to express
these surface receptors for lipoproteins, «

Similarly, the susceptibility of experimental animals and man
to neoplasm is largely determined by the genetic makeup of. the orgas
nism. The resistance to spontaneous or induced neoplasms in expen-
mental animals is related to the hlstocompatlbllltv complex and-is

*3npported in part by grants AG-00239, CA-13339 and PO1.AG-00541 from

- the National Institutes of Health, USPHS,
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probably mediated by the control of immune function by the histo-
compatibility hnked immune response genes (3). The age-associated
disorgamzation of the immune system leads not only to an impairment
of defense mechamsms but also to a loss of self-tolerance which leads to
autoimmune reactivity (4). The onset of autoimmune reactions 1
Jdetermined largely by genetic forces. Walford (5} has suggested the
contribution of auteimmune reactions to the development of age-
assoclated disenses, ’ .
Genes which influence the longevity of experimental animals
and man are concentrated in the histocompatibility complex (3)
This gené complex not only specifies histocompatibnlity determinants
but also controls the registance to viral ihfection, to neoplasia, to
autoimmunuty, the synthesis of complement. cotponents and the
reactivity of cell-mediated and humoral immunity (6). Thus, maximal
hfe span, longevity, biological defense mechanisms and immune
function are linked genefically. \s the immune response is central to
many defense mechanisms, the genetic control of longevity may be
mediated by the genetic control of the immune response It is not
surprnising, therefore, that normal immune function is maintained longer
inlong-lived strains of mice (7). i -

Immune Reactivity and Genetic Control of Longevity

Recent studies of human populations by Greenberg and Yeunis .
(8) support the thesis that immunological function mediates the

genetic control of longevity. These investigators found that the HLA-BS °

histocompatibility determinant was expressed less frequently in
populations of old women ag compared to populations of young women.
The response of lymphocytes of members of these populations to
phytohemagglutinin (PHA) wes measured. Lymphocytes from women
of all ages with the HLA-B8 determinant were significaptly less
responsive to this mitogen than were lymphocytes from fged-matched
women, yhio lacked the HLA-B8 determinant. The HLA~B8 deter-
minant , been found to be significantly increased in irequency
"1n patients with autoimmune disease (9). In summary, the HLA-B8
determinant has been associated with*impfaired lymphocyte functions,
increased autoimmune reactivity, and shortened survival. .| *

Longitudinal studf of human populations is anoth&r_ method to
determme whaether. disordered immune function confributes to- or
results from the aging process. Immune function coild heé assessed in
elderly subjeéts and their survival nfeasurcd. Robel'ts-Thompson, et al.
(10) measureddelayed cutaneojls hypersensitivity in a group of elderly
subjects and correlated mortality in the subscquent 2 years with skin
reactivity. Subjects over 80 years of age with poor delayed cutaneous
hypersensttivity had three timeg the death rate of age-matched controls
with normal skin reactivity Thus, the studies of Greenberg and
Yunis (§)rand Roberts-Thomson, et al. (10) support the thesis that
immune function mediates the genetic control of longevity.

-
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Another method to]establish a-causal relationship between im-
parred immune function;and eging is to alter immune reactivity and
determine the effect on life span. Two environmental modifications,
diet and body temperature, influence immune reactivity and life span.
Caloric restriction without malnutrition markedly prolongs the life
span of rats (1) and mice ({2). Dietary mogification also has prevented
the premature autoimmune disgase and death of NZB mice (13). Laife
*span has been prolonged in fish by reducing botly temperature. Attempts
to lower temperature of homeotherms have been unsueeessful (14).

' Age-Related Defects in Immune Reactivity

The senescence of the immune system affects both humoral and cell-
mediated immunity (15). Critical analysis of the multlple immune de-
fects found in'aged experimental animals and man strongly suggests that
the involution of the thymus and consequent decline n T-lymphoeyte
function underlies the waning of immune function. Impaired rejection
‘of grafts, impatred graft-versus-host reactions, incteased suSeeptlblhty
to neoplasms, and depressed proliferative and cytolytic reactivity of
Iymphocytes found in aged subjects all reflect faulty T-lymphocyte
function. Humoral immunity, a direct expression of B-cell function, is
also impaired during aging. However, the B-cell responses usually
assayed are T-cell dependent Thus, the impairment found may result
from défective T-helper cell function and not from defective B-cell

&

function. B-lymphocyte functions which o not depend upon T-cells

are relatively well preserved throughout life (16). Thus, responses to T-
independent antigens or mllogens are onlyumodestly impaired n old
animals (10). .

We have studied the humoral response of old and young mice to
dinitrophenylated bovine gammaglobulin {DNP-BGG) (17). The B-cell
response to-this antigen is highly T-cell dependent When the anti-

~DN I’plaque fsﬂ:mng eell (PFC) response of spleens from old and young
mice immunuzed with DNP-BGG are compared, old animals show a
preferential loss of IgG and high avidity PFC. Generation of:1gG and
high avidity antibody depends on normal T-cell funetion (18. 19).
Thus, the impaired response of old mice to DNP-BGG in general and
the preferenfinl loss of IgG and high avidity PFC speeli’ielt)r point te
defective Tthelper cells in old animals. This interpretation is supported

by the ability of’young thymus cells to rcconstitute the capacity of -

aged spleen cells to form fgG and high avidity PFC. We have rceently
been able to veverse the loss of high avidity PFC and augment the
IeG PFC response of old mico by treating old mice with thymopoietin
for 1 week ‘prior to and 1 week following immunizatiorr (20). The
impaired high avidity and IgG PFC responsc of spleen cells f[rom aged
an:mals can also he reversed by incubating fged spleen cells with
thymopotetin in ritro prior to their transfer to young irradiated thymec-
_tomized syngenete recipients. In sumimyry, the impairetl antibody
respons® of agesd mice to the DNP determimant is very Likely explained
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by the loss of effective helper T-cell function “‘hlch results from a loss
of thyme endocrme function. et

One of the first studies of human T-lymphocyte function in aged

~gubjects was the report”of Pisciotta, et al. (21). These investigators
found that the proliferative response of human lymphocytes stimulated
by the T-lymphocyte dependent mitogen PHA was inversely propor-
tional to the age of lymphocyte donar. We have studied the cytokinetic
basis of thi age-associated defect of lymphocy te response (22, 23). Initial
studies confirmed the impaired proliferative response of T-lymphocytes
* from older persons to plant lectins. This was not due to & decreased
percentage of T-lymphocytes in the lymphocyte preparation from old
persons. Furthermore, the age-sssociated defect in lymphocyte response
to mutogens was Jemonstrable even when purified T«lymphocyte prep-
arations from old persons were used.

The total proliferative Tesponse of lymphocytes cultured with
mitogen depends on the number of lectin-responsive lymphocytes in
the.lymphocyte preparation and the capacity of their progeny or
other lymphocytes recruited by them to enter the proliferating pootQf
cells. These two components of the lymphocytes response to mitogens
may be dissociated by estimating independently the number of initially
responsive lymphocytes and the number of second and third generation
responding cells. Although the percentage of blood T- lymphocytes
was not reduced in oid persons, the number of mitogen-responsive
T-lymphocytes was reduced. Three independent assays were used to
estimate the number of mitogen-responsive cells in lymphocyte prepara-
tiogs from o1d and young persons. Limiting dilution analysis and colchi-
cine block studies indicated that lymphocyte preparations from persons

" over 65 years of age contained approximately one-half the number of
nutoi.,en-responawe cells found in lymphocyte preparations from persons
lm thap?40 years old. The third technique used to enumerate the num-

ymphocytes activated by mitogens was the vesicular stomatitis

irus plaque assay. Thi» assay revealed that lymphocyte preparations

from older persons contained one-fifth the number of mitogen-

activatable lymphocytes found in lymphocyte preparations from

young persons. Thus, each of these three assays demonstrated that the

number of mitogen-responsive lymphocytes was reduced in older
persons. ] .

The first clue that the progeny of mxtogen-responswe cells from old
or young persons do not proliferate equally in cultures came from our
studies in which the amount of thymidine incorporation ih the absence
or presence of colchicine was compared. In the presence of colchicine,
only first generation responding lymphocytes incorporate thymidine. In
the absence of colchicine, the entire pool of proliferating lymphocytes
incorporate thymidine, Thymidine incorporation by cultures from old
pefsons was relatively more impaired in the absence of colchicine than
in the presence of colchicine. This suggested that cells from old persons
failed to expand nto a clone of proliferating cells. This defect was docu~
mented by two types of expetiments. In the first, colehicine block and
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thymudine pulse studies were conducted, This technique revealed two
pesks of thymwlifie incorporation in lymphocyte cultwres from young
Jpersons, one occurting on the third day of enfture and the second on the
sixth day of culture. The later peak represents a second or third round of
lymphocyte probferation. This peak did not occur in cultures of lym-
phecytes from old persons. The second &xperiment measured thymdine
incorporation by increasing numbers of cells placed in culture. When
the number i young cells in culture was inereased anthmetically, the
amount of thymidine ncorporated increased exponentially. In con-
trast, there was a linear increase i thymidine incorporation by cultures
from ol persons a1th increasing numbers of cells. Lymphocytes from
young persons cultured in the presence of colchicine showed a hinear rise
in thymidine incorporation as the number of cells 1n culture was in-
cregsed. This demonstrated that the exponential increase in thymidine
ancorporation was (ue to endry of progeny cells into the pool of prolif-
erating cells. '?ﬁus, the impaired response of lymphocytes from .Qld
persons results from two distinct defects. One defect is the reduced
number of mitogen-responsive lymphocytes already well-documented.
The secpnd defect is a failure of mitogen-responsive lymphocytes to
expand into a clone of proliferating cells.

As thymic hermone concentration in serum falls with age (24),
we tested the effect of thymopojetin on the impaired response to mitogen
by lymphocyies from old persons. Thymopeietin increased the amount
of thymihne ncorporated by lymphocyfeg from old but not young
persons in the presence of colchicine. This suggests that thymopoietin
increnses the number of first generation responding cells in lympohicyte
preparations from old subjects. Thymopoietin had no effect on the
rechutment of progeny cells into the, proliferating pool of cells (20).
These results suggest that the loss of mitogen-responsive lymphocytes
1s & ronsequence of the scnescence of thymic gland function and that
thymic hormone codverts mitog&t-unresponsive cells to mitogen ro-
sponsive cells. The failure of thymopoietin to increase clonal expansion
1S not surpnsing as this defect reflects the exhausted reproductive
capacity of somatic cells from older parsons. -

A model of the two factors which contribute to the age-associated
defect n mitogen-induced proliferation is illustrated in figure I-5. The
fizure compares the response of T-lymphocytes from young and old
donors to mitogens. All the T-lymphocytes from young persons are
shown to be mitogen-responsive while only three out of five
T-lymphocytes from old persons are responsive. Nogtesponsive ., .- e -
Iymphocytes can be made mitogen-responsive by thymopdhun. The - .
total proliferative response of lymphooyte cultured from yaig~in< - -
dividuals depenils on ‘the prgliferatiGn_of second-and third generation .
. - rells. Second generation lymphetyies induced imRultures froin old
o persons arernet dtimulated in culture and  thymopoietin does not

%

. nfuencd this defect. S
- These studies reveal two genetic faetors that determine human
life span which are probably hinked té the histocompatihility-complex.
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One factor is the proliferative eapacity of somatic cells. The second
factor specific for the immune system 15’ s °loss of fhymic endocrine
function. ‘This,-of course, Hias implications beyond the immune system
for the hdge-associated disorganization of the immune system comprises
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sevdral biological defense mechanisms. What are the 1mphcat10ns of
the findings? Certainly the rejuvenating effect of thymopoietin on
wimphocyte function is encouraging. Whether this will aifow subjects
chieve maxima} life span more frequently must be tested experi-
meﬁtally Means to extend the proliferative limitations of somatic

cells seem more distant. AR
! W
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Discussion " ~ .
Waldron: With regard to responsive cells, did you feel that there were
fewer cells or that fewer of the cells were capable of responding?

Weksler: It is probable that both are correct. First, fewer cells are
capable of responding und second, those that do respond do not pro-
liferate normally. Whether these observations are related is another
question. We-have.two observations which we seck to relate.

Ostfeld: Have there been any lymphocyte studies of the kind you
mentioned made either in young diabetics or in young people with ac-
celerated atherosclerosis? .

Weksler: No

Ostfeld: Would you ~ay that these change- may represent the kinds of
lymphocy tes that exist in people who survive or who are relatively
immune to atliero~ilerosis, hypertension, or diabetes, rather than to
some process called aging that we can separate from it?

Weksler: That i~ really one of my points. The survival influence of
unmunity o aging may well be expressed in those’ terms. Persons who
Ive to 80 may have greater immune competence which is protective.
If wnmune tompetence exists, the evolutionary pressure must be ex-
erted carlier in life. It may be that operationally we cannot seo it as
clearly because of the repression of théinean or for other reasons. The
stati-tics are such that the differences are much smaller at that point
. ™and are only magnified by age, but the critical biological defense mech.
anism may be exerted in migfifc.

. '
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Fuictional Age: A Conceptual and Empirical Critique,‘
Paul T. Costa, Jr,, Ph. D. and Robert R. McCrae, Ph. D,

Gerontology Research Center - Y Lol

.« - Nationsl Institute on Aging
Baltimore City Hospital .
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Seientific evidéned *and common sense concyr_in seeing age 4s 4 power-
ful wariable for ordering information about the status and functioning
of nrganisms. Social and biologi¢al age stereotypes are among the most
- ymportant folk congepts for understanding people, while the exmtence
of the field of gerontofogy testifies to the scientific utility of uging
rhronologlcal age as & medmtmg and orderjng variable. Aging, whether
it is seen as a controlled or random process (1), determmed by genes,
environment, or accumulated trauma and pathogenesis’ (2), affects a
wide vanety of bmlogwa! psychologlcts and social processes, and all’
. of these, in turn, can be rougbly indexed by chronological age.”

) But on a little reflection, it becomes clsar that chronological age
is not in itsell an explanatory variable, but rather a kind of index, .
backdrop, or dummy variable which is used to stand for the process or
processes which causally underlie the umverﬁal progressive and dele-
terious changes which we call aging. It js equally clear that chrono-

¢ logical age is at best a rough approximation to these changes and that
some individuals appear to be younger or oldér t.han their years in
various respects. Folk wisdom notes that you are “‘as young as you
- feel,” or’prematurely aged. Scientific data point to the same phenom-
enon in noting the range of individual differences in performance on
age-related functmns for any single age cohort
Functional age is one of & fnmﬂy of concepts which have been
introduced in an attempt to take these deviations from a simple chrono-
logical age model into account, to produce an salternative to chrono-
logical age which is of equal generality and greater precision. In some
respects functional sge is an attempt to find the gerontological comple-
, ment to the concept of developmental age. In the form of mental age,
" the numerator in Stern’s famous equation for the intelligence quotient
{IQ), this concept showed considerable utility and validity, though it
has now been superseded by more sophisticated conceptualizations.
“Mental age” worked as well as it did because in the first 16 years of
life, the performance on intellectual tasks is so well ordered by chrono-
Iogmml age that individual differences can conveniently be considered
as differences in mental age. The idea of mental agé was ultimately

*Conducted as part of the Normmtive Aging Study, Veterans Administration __

« Qutpatient Clinic, Jeremiah E. Silbert, M.D., dircctor. Research supported in patt

by the Council for ‘Tobaceo Research—U.8.A., Inc., grant #1085 (University of
Massnchusetis).
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abandoned because individual Jifferences remain after aduithood, while
intelligence in adulthvod shows little relation to age. These considera-
dions about the relative importance of individual variation and degree
of age-relatedness will be seen to be crucial to an evaluation of functional’
age.

Within gerontology itself, a number of precursors of the functional
age toncept can be identified. Benjamin (3) noted variation in the con-
dition of body organs at a given time which resembled the variation
indroduced by age, and proposed the idea of “‘organ age.” In 1959,
Birren () offered a conceptualization of the aging process 1n terms of a
hierarchy of biological, psychological, and social ages. Heron and Chown
(5) identified eizht vaniables which showed a linear relation with chrono-
logical age and created a functional age profile on these eight separate

. measures. FEV, grip strength, sitting height, low nonverbal intelligence,
poor perceptual maze performance, poor digit coding, systolic blood
pressure, and hearing loss. The authors did not combine these measures
to form a functional age score in years because they feit the diversity to
be too great and the statistical correlation insufficient. Comfort (8}
proposed measuring a variety of biological and psychological
characteristics to gauge the afze of the individual. At the Elkridge Cop-
ference on the Epidemiology of Aging (1972) the question was raised
for future investigators as to whether Comfort’s measures can provide a
usefyl index of aging. They were. hair greying, height, seated height,
trunk height, biacromial diameter, skin thickness and elasticity, thorax
size, systolic blood pressure, diastolic blood pressure, total vital capac-
ity, tidal value, FEV,. The term “functienal age' was introduced in the
1950’s by McFarland (7), who also Jid some pilot work on aviators. The
major studies of functional age, to be reviewed below, were performed
by Dirken (8), who attempted to assess the Fanctional age of Dutch
industrial workers, and” by workers at the Normalive Aging Study
(9-11) who developed six indices of functional age Yor a population of
initielly healthy adult males. Furukaws et al. (12) in their studies to

. 85pess what they labeled “biological age’ used the same procedures and

rationale in a Japanese sample (see figure 1-6).

The concept of functiondl age which hes been developed has been

7 alternatively phrased, but seems to rest primarily on the notion of

differential rates of aging in individuals. Building on the appealing
commonsense ilea that some people “‘burn themselves out” rapidly
while others are ‘‘well preserved,” and on the observation of individual
differences in longevity, this formulation has postulated that the varia-
tion of performan.e around a cohort mean is due to the different rates
of aging bf individuals. At any given point in time, those who ageTapidly
will be closer to death than those wbo age slowly, and they will, on the
su.lre-mge,Klzle'x‘l'a:"rr"ﬁ.‘E less well -on age-related measures of functioning,

These rapidly aging individuals will be ““functionally old" in compariso)

with their chronological age peers.
While most investigators have considered the possibility that
different systenmis age at diﬁ'er?nt rates within- the same individual, so
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that, properly speaking, everyone would have a number of different
functional ages, in practice measures from & variety of domains have
. been combined to produce a single prediction of functional age. The

various indices of functional age identified by the Normative Aging Study
were later combined (/3 to forta a single index. And such a combination
15 understandable. part of the appeal of the notion of functional age is
that it will proyide an accurate but practical alternative to ehronological
age. To be practmal any proposed altermative must share the wide
generahty of chronological age, 50 that & multitude of functional ages
would dJefeat one of the chief purposes of the concept. This paper is
intended as a crnitque of functional age concepts which aspire to such
generality, other concepts, limited to single organs or functions, are
not considered here.

[mpliat 1 these attempts to generate an age assessment from a
variety of age-related performance measures is the (questionable)
notion that a single aging process underlies all the changes associated
with the passage of time. Examples can be cited which fortify this
position, mental status often depends on the condition of the arteries,
while social status will often depend on mental performance. The adage
_ propounded by Ostfeld, that ''you are as old as your arteries,” expresses
this position neatly. If this assumption is=true, or even approximately
truc, then the combination of measures of a variety of performances
which share in common their manifestation of the common aging
process seems to be & plausible approach to finding an alternative to
chronological age,

Functional age as a focus for gerontologital research has both
practical and theoretical appesl, and numerous tlaims have been made
for 1t by its exponents. Dirken (8) and McFarland (7, 1) have been
concerned with problems of social policy, and in particular, retirement.
Making refirement mandatory at age 65 seems inappropriate since
many ndividuals can continue functioning well in their jobs long past
this age, while others show signs &f incompetence ycars before. A single
measure of their abilty to functian {or “functional age”) would, these
writers contend, provide a more appropriate criterion for retirement.

Another use of functional age would be the study of various environ-
mental impacts on the aging process. Longevity research as currently
conducted deals with this i-sue in such areas 8s comparing urban and
rural environments in terms of differential life expcctancies. The un-
avoulable drawback of longevity research is the necessity of waiting until
individuals have died. Functional age is believed to promise an alter-
nstive in which the effect> of Life conditions can be assessed at any
point in the Lfe cycle by comparing the functional age of various groups.
This should both ..peed scientific progress and sllow nterventions which
will be of use to the individuals'studied.

Finelly, functional age might provide s much more sensitive index
of aging in the individual than chronologlcal age does, and this in
turn might make study of the proccsses of aging easier, Currcntly most
research on aging i~ done cross-sectionally, rather then longitudinally.

11 | .
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Despite the limitations of cross-sectional research, its cconomy will
mapke it a' contin¥ing approach for gerontological rescarch for the
foresecable future. If, however, chronological age is only a rough guide
1o “true’’ age, then these studies will suffer from some unknown degree
of error. If a meaningful functional age could be obtained, Junctional
age cohorts rather than chronological age cohorts might be used in
cross-sectional research, with the result that relationships might be
much clearer. By :ihiftin'g from a geocentric to a heliocentric frame of
reference, the course of the planets became understendeble, by shifting

_ from chronological age to functional age equal clarification of the

course of human life might be expected. .

The origins of the concept of functional age in common sense and
scientific observation, and the practical and theoretical possibilities of
the idea have been spelled out in detail to explain the enormous appeal
of the idea. A clear understanding of that appeal seems necessary both
in order to understand why attempts to measure functional age have
s0 often been made and 1o anticipate the inevitable disappointment
which ‘will follow from a critical evaluation of the concept and its
supporting evidence. For despite the appeal, despite the wishful thinking
that inspired claims for functional age, there is presently no evidence
for utility in the concept. Both logic and harl data belie the apparent
underpinnings of the concept, and alternative methods of dealing with
the problems functional age is supposed to solve can be proposed.
Rather than “Keplerian,” the functional age concept will be shown to
be “Ptolemeic” in pature: an early, prescientific approach which
showed considerable promisé and occupied the efforts of many dis-
tinguishéd thinkers, but which would be best abandoned.

Studies of*Functional Age

The first and most elaberate study of functional age using the multiple
regression model was conducted by Dirken and his colleagues in the
Nethedands. As 1ndu~tnal gerontologists, they were concerned with
finding an alternative to chronological age as a basis for retirement

policy.
In their attempt to develop a "yardstlck" of aging, they examined

. 150 variables from psychomotor, sensory, and biomedical domains on

a sample of 316 Dutch workers betwcen, 30 and 70. Elaborate analyses
were conducted, including the calculation of age-corrections for regres-
sion to the mean. As with most other functional age studies, the ratio
of variables to ~ubjects was quite large, allowing considerable influence
of error Neither external criteria nor longltudmal followups were used
te vahdate the predictions,

A series of stulies at the Normative Aging Study (9-11) attempted
to define functional age from measurements in six domains on a popula-
tion of 2,000 adult males initially selected for health. Functional age
equations were generated from anthropometric, social, auditory,
laboratory, personality and ability measures. The squared multiple
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correlations for the different domains, indicating the percent of variance

m chronological age which could be predicted, were: social, 0.37;

anthropometry, 0.59, ahllmes snd personality, 0.30,. and audwlogy,
* 0.20.

An attempt was made to determine whether individuals showing
extreme deviation, of functional age from chronological age in one
domain also showed deviations in others (9). If so, it would provide
evidence for a general rate of aging. No statistical evaluation of the
results was made, however, so interpretation is unclear. ’

= At a later date, Fozard and.Thomas (13) combined phe variahles
from all 5ix domains in a single regression equation predicting chrono-
logical age. No validation of the kesulting equation was attempted
The major predictors are listed in figure I-6. -

Furukawa et al. {12) tried to assess “biological age” by regressmg
a number. of biomedical factors onto cbronological age. Four separate
studies were conducted. on 53 normal subjects, on 1i1 employees
and students at a medical school, on 65 miale and female hypertensive
patients, and on 110 healthy employees. The variables entering into
the regression are given in figure I-6.

One novel feature of this study was the comparison of mormal
and clinical samples. When predictive equations developed on normo-,
tensive subjects were applied to hypertensives, the predicted age was
“higber than chronological age. It might appear that hypertensives are
functionally older than normals. An equally plausible interpretgtion
would note that mqny of the same functions whicb are sensitive to,
aging are sensitive to disease also, and therefore it could be concluded
tbat hypertensives are merely sicker than normals. .

Webster and Logie (15) followed .the usual rationale for predicting
‘funcional age from seven clinical variables in a sample of 1,080 dpper-

- ently healthy female subjects aged 21 to 83. However, these investige~
tors took the additional step of attempting to validate the prediction.
A subgample of 97 nonsmokers selected for a }ustory of health were
shown to bave a mean predicted age less than chronological age by
1.5 years. Furtber, when these subjects were subdivided according to
subjective or perceived health, those with best perceived health were
functionally youngest.

While problems remain in this study in the conceptual confounding
of aging with disease and in the failure to deal with regression to the
mean, the attempt to predict external criteria makes thia study perbaps
the only evidence for the validity of functiohal age in the literature.
" Examination of figute 1-8 shows that there is only small overlap
between atudies in the measures used to estimate functional age. Since
different initia} sets of predictors were used, the studies cannot be con-
sidered replications of each other, and the degree to which prediction .
equations were influenced by chance remtains unknown.

A few variables—FEYV, blood pressure, hearing loss—are common
to two or more studies. This provides evidence of their consistent rela-
tion to age, but does nothing in itsell to demonstrate their ahlht.y to
asséss functional sge.
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At least two other studies, cited in Borlmn {16), should be men-
~tigned which attempt to predlct some form of functional or biological
age Heikkinen et al. (f7) attempted to distinguish two Finnish popula-
tions on the basis of & calculated biological age, with inconclusive re-
sults And Holhngsworth et al. (18) examined rates of aging among
Hiroshime survivors, but found little relation between biomedical vari-
ables and age among middle-aged subjects.

In addition to these, Borkan cites a few studies which have used -
factor analysts of age-related_variables to locate a dimension of rate
of aging (19-22). This approach was used again as late as 1973 by
Nuttal (23}, but for the most part has been abandoned. While the
criticisms to follow are aimed specifically at the multiple-regression
model, many of them would apply to factor analytic models as w\ell.

Critique of the Function‘e.l Age Concept

One criterion of the plausibility of an idea is how well it squares with

. established knowledge in the field. This criterion is particularly appro-

priate for & concept like functional’ agd which, has survived pfimarily
on' the basis of the appeal of the arguments offered in support of it
rather than on validating data. One of the central tenets of the func-
tional age approach is that individuals have characteristic rates of
aging which may be measured in a number of different domains. Yet
the accumulated body of evidence on specific functions shows a pattern
dt independence in changes, not covariation. Some functions show pre-
dictable declines with age: vital capacity, cardiac output, renal plasma
flow, glomerular filiration rate, grip strength, and reaction time. Others
show no age-related changes: blood volume, pH, sugar level, osmotic
pressure, electrolyte content and verbal int.e)ligence %‘he time of onset
of these changes varies, as do the curves of decline. Nor is there in most
chses & predlct.able order: greyness does not invariably preceed deaf-
ness, nor vice versa. This does not mean that biological and psycho-
Ioglral systems in the individuel are unrelated, but rather that the
pattern of independent and overlapping causes of aging, and of feed-
back loops and compensatory mechhnisms, is not reducible to the
simplistic notion of a single functional age.

It is also unlikely that the “rate of aging” of an individual (or any

" ayatem in the individual) is itself constant: some persons age at a steady

rate; others, like Dorian Grey, preserve their youth until a period of
precipitous decline. If functional age could be measured at any one time,
there is no particular reason to suppose that it would be predictive of
functional age at & later date.

Turmng from. the level of general arguments to specifics, the major
functional age studies reviewed above (see figure 1-6) can be attacked
on methodological grounds. All used a set of age-related variables in &
multiple regression model to predict chronological age, and all then used
the statistical age generated from these predictors as an estimate of
functional age Dirken further refined his model by adding a correction
for each age cohort to adjust for regression to the mean, a problem to be
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discussed below. This model can be criticized on several grounds: (1)
mult.ple regression is not an appropriate method, (2) chronological age
is an_inappropriate criterion, (3) interpretation of the results iy im-
plausible, and (4) validating evidence has not been offered. \

Multiple regression is a technique for assigning weights'to a set of
variables which will maximize tbe correlation of the resulting linear
combination with some criterion variable. Beyond the usual, and usually
disregarded, assumptions that all the variables are in ratio seale and
have a joint normal distribution, it is assumed that the relations between
the predictors and criterion are linear. In fact, many of the variables
used show Jifferent rates and curves of age-related decline. The practi-
cal significgnce of this fact is that some variables are inappropriate for
predicting functional age in some age groups., Yhen separdte regressions
are run for young and okl cohorts (sée table I-1) it can be seen that age
13 only weakly related to “age-related’” variables in the young group,
while stronger relations are seen in the old group. Table I-1 shows that, .
for example, tool matching; a test of perceptual ability, is unrelated to
age gmong young men. To attempt to assess their functional age on the
basis of their scores on this variable is absurd. Yet it is an inevitable
consequence of the approach which has been used.

Chronological age has been selected as the criterion for regression
analysis because it was always available and because it was assumed
that the mean functional age for any cohort wes given by the chrono-
logical age. If this is intended as part of the definition of functional
age, such an assumption is legitimate but somewhat tautological. This
makes some sense if we intend to define functional age in these terms,
that i3, if we mean by functional age the level of performance on an
age-related task which characterizes an age cohort. This is the sense in
which we say that a man has “the heart of a 20-year-old,” even though
he is 60. :

Hpwever, the usual conception of functional age is in terms of a
rate of aging distinct from chronological agd (11, 15). Functional age
then mjust ‘be a reflection of the rate at which a person ages. Chrono-
logical jage is an apprepriate criterion for regression’ only if it can
reasonsbly be assumed that the average rate of aging is given by the
passagd of calendar time. This, in turn, means that aging proceeds at
a unifoim rate Juring the adult years, an assumption which is con-
tradéetei] by any number of studies. If a single generality were to be
propounded, it would be that the Jdecrements in performance accelerate
with age. This can be seen in senility, Jeafness, frequency of illness,
and many other age-related processes. It is patently inappropriate to
use as the criterion of an accelerated process (“functional aging') a
variable Which is linear (“chronological aging”), ~

Further, there is a kind of circularity in using chronological age as
the criterion for developing an altetnative to chronologicgl age To be
suye, variables which index aging must show changes with the passage
of time, and in the absence of longitudinal evidence, cross-sectional
correlation with chronelogical age can be used to indicate this. How-
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Table I-1, o ;
Regressions pi-edicth}g chronological age in young and old groups ) *
L ) - - N
. * Young™ - 0ld
R *  Simpler Beta Mean S.D. N  Simpler Beta Mean S.D. N
T 080 e eemoaase vaeae i — 3263 (3.22) 762 - — 5542 (6.43) 504
GIOYNeSS .o e e ot e sm e e 030+ 03 ° .65 (.88) 511 041 030 2.8 (1.42) 407
Speech reception threshold.. ... .07 .08 132 (421) 543 .42 .32 5.81  (7.52) 353
Tool matehing. oo cccnccacanan .01 .03 2837 {5. 76) 367 -.31 - 15 2375 (5. 39) 282
Digassemble oo oo oo onneee —-. 04 .01~ 30.44 (3.61) 367 -4 ~-.23 2621 (4.36) 282
Ear 1engthocsen e eeeecmeenan . 20 10 6748 7 (3.98) 693 .21 .. .08% T 70.61  (4.34) 411
Multiple R: 362 4 . - " Multiple R: 643
, ) : \ ..
L L R - -
. - R
46 ,
- - +

a3y jeuonaung

| £




12 ) Epidemiology of Aging

ever, the logic of combining age-related variables in such a way as to

maximize the correlation with chronological age seems pointless. If the

regression suceeeded perfectly, the resultant statistical age would gor-
late 1.0 with chronological age, and hence would be a perfegt,.and
rfectly useless, glternative to chronological age. Iﬂ

The statistical ages produced by regression o not in fact corfelate
perfectly with chronological age. Because of this, there Is a discrepancy
between the predicted and the actual age of each individual which can
be used to classify him/her as functionally yourig or old.

1t i> assumied that where statistical age is higher ¢than chronological
age, the individual is functionally old, where statistical age is lower,
the individual is functionally younger than his peers. Because of the
statistical artifact of regression to the mean, it will necessarily be the
case that old men will tend ‘to have younger predicted ages, while
young men will have mostly older predicted ages. Only for men near
the average age is the regrebalon equation a very meaningful candidate
for the title “functional age.’

Even here, the assumption 18 made that all deviation about the
cohort mean is due to differential rates of aging, that those who perform
worse are thoss who have aged more rapidly than their peers. In fact,
however, it seems plausible, as Dempster (24) points out, that devia-
tion%round the mean will be the result of several sources of variance,
including innate individual differences in level performance, short-term
variation in the variables measured, and error of measurement (and in
cross-sectional studies, cohort Jifference). The assessment of functional
age Is possible in these circumstances only if the proportion of variance *
due to these other factors is small in comparison to the variancg intro- &
duced by (lifferential rate of aging. The concept of mental age was
abandoned when indivilual differences were seen to outweigh develop-
mental Jifferences in adulthood, functional age will be useful only if
functional aging differences are more powerful than all these other
sources of variance, and.that is, a priort, very implausible. ¢

Day-to-Jday variation in physiological measurements like blood
pressure and glucose levels are notoriously high, as are errors of meas-
urenient n psychological meesures. The importance of individual dif-
ferences in imutial level is seen, for example, in the fact that chest
circumference, a presumably genetically determined variable, is a much
better predictor.of vital capacity then age. In the face of these known
sources of variance, the assnmption that the deviations between pre-
dicted and chronological age represent the effects of differentia} rates
of aging seems gratuitous.

However, the test of a scientific proposition 13 not in the prior
plausibility of it, but in its predictive value. And the greatest short-
coming of the functlonai age studies to dat,e i3 theit failure t8 provide
convincing evidence that they are measnring what they claim to be.
Longltudmal research is clearly needed to verify or falsufy these propo-
sitions, and a definitive answer woukl require an extensive comrmtment.
of research time and effort. In view of the conceptual flaws in the
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notion of functional age such work may not be justified. However, in
order to give the approach the bencfit of the doubt, several analyses*
using longitudinal data from the Normative Aging Study were per-
formed. None of these can be considered a definitive test of the concept.
The criteria are not optimal, the tune spans are too short, and the
analyses suffer from some limitations of time. Nevertheless, as the only
‘longitudinal evidence directly bearing on functional age, they should
be nseful indicators of whether the approach is or is not worth pursuing.

Testing the Validity of Functional Age

The functional age formulas derived by investigators at the Normative
Aging Study were derived from the first cycle of data collected there.
Since then, a full second cycle and mdst of a third cycle have been
collected, and it Is therefore possible to examine the valdity of func-
tional age formulas in predicting longitudinat changes. Given the six
sets of predictors and the numerous age-related variables which might
be predicted, the following analyses are ondy a selection of the possible
ones, but they should be useful in forming a tentative evaluation.

Four different kinds of analyses were performed to serve as alter-
native tests of the utility of the functional age concept. In the first,
change in anthropometric variables was predicted from functionally
older or younger status, to test the hypothesis that the functionally
older-would age more rapidly, and thus show greater changes. In the
second, changes in a variety of performance measures over 5- and 10-
year periods were predicted from a set of functional age indicators
and from chronological age, again to test whether the functionally
older showed higher rates of change. The third consisted of a factor
analysis of the changes in all available age-related measures for two
5-year periods to determine whether a single factor of “rate of aging”’
could be idlentified; and the last returned to an examination of simple
status at one point in time on age-related variables to see if some com-
« bination of age-related variables could out-predict chronological
age ‘The analyses increased ig sophistication as early results pointed to
the need for readjustments. Doubtless, continued research will lead
to more refinements, if any justification for contifuing research can be
found. -

Predicting changes in anthropometric variables~—At any one point in
time, it can be argued that individuals who age rapidly should per~
form, on the average, worse than those who age slowly. These two
gronps may-be presumed equal in their distributions of initial levels,
but, with the passage of time they should increasingly diverge. In
any cohort, then, the individuals who perform better than average
will include a disproportionate number of the slowly aging. It can be
he expected that the better performers, the “functionally younger,”
will show less decrement over a fixed time interval than the “func-
tionally older.” .
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In order to test these assumptions, it % ould be necessary to classify
indiviluals as “better” or “worse” than their peers at a given time.
The variables selected to form the basis of this classification should be
sufficiently censitive to the effects of aging that it will discrimnate
between the rapidly aging and the slowly aging Any single variable
(such as greyness of hair) 15 Lkely to be relatively more senitive to
individual differences than to the aging process, and thus will be a
poor classifying variable. .\ composite of variables which share in
common chiefly their age-relatedness miglit be preferable, since indi-
vidual differences unrelated to aging would tend to cancel. The six
functional age equations offered by the Normative Aging Study provide
such composites, OF these, the anthropometric formula for functional
age seemed the most promising, since it was a particularly good pre-
dictor of chronological age (R-0.77) and since tlie variables used in
anthropometnc measurements. althoigh showing changes small in
absolute magnitude, are among the best for longituldinal research.
Error of measurement is extremely small, particularly in comparison
with, say psychological measurements, and day-to-day fluctuation in
moat variables is minimal, compared with changes in blood pressure or
glacose. Because of this reliability, it has been possible to show signifi-
cant longitudinal changes in many of these measurements (25), thus
showing that they do indeed change over time and that observed cohort
differences are not due solely to generational effect>. In consequence,
changes in anthropometric functioning should provide an extremely
>ensitive test of the proposition that individuals age at varying rates.

A sertes of two-way analyses of variance were performed 1n which’
the clasoifying variables were age group and relative functional age,
and the dependent variables were changes in anthropometric variables
known to be age-related. The assignment of individuals to functionally
older and younger groups was made by subtracting the statistical or
predicted functional age from chronological age, and grouping thosé
with negative values as “functionally older’”’, those with positive values
a> “functionally younger” than their years. The prediction equation
was that provided by Damon (10). 3 .

While the re ion method assumes that aging is a linear process,
much empincal data contradict this view, so that it seemed prudent
o divide the subjects into three chronological age cohorts to seo if rate
of aging warelated to chronological age, or if there were interactions
between chronological age and relative functional age. Finally, in order
to control for the initial level while examining change vanables (26)
the initial level of the dependent variables was entered 8s a covariate in
euch analysis. .

Results, summarized 1n tpble I-2, show that while chrenological
age gronp wes a significant main effect in several of the variables,
relative functional age had no effect whatsoever. With subjects number-
ing more than 1,400, this seems highly damaging evidence to the claim

" that the functionally younger will change less. ! :

" However, it became apparent that the results might be due to a
statistical artifact. Because of the usb of multiple regression formulas
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in predicting functional age, regression to the mean must have occurred.
That is, the chronologically oldest subjects are likely to have predicted .
values lower than their chronalogical ages and so be classified as -
“functionally younger,” while the youngest subjects, for the same

. artifactual reason, are likely to be classified as functionally older. In
fact, mean age of the functionally younger group was 50.3 years, mean
age of the functionally older group was'39.2 years. Since the ANOVA’s
themselves show that rate of change is related to chronological age, the
- + -—-.:.,...—/

Table -2, Coe o e
*  Analyses of variance of 5-year es in anthropometric vanables,
- functional status by, cohort .
Dependent variable \ Ffof cobort ™ F for func- N
i . - - tional status
. w
Changein: : -
Baldness. - .- oo 1. 335 1. 185 ToL,42) .
Greyness_ . .ooovecmiivineannnne 16. 373 1» . 480 1,418 -
Bideltoid. vammmim e 13 B92¢ . 152 1,395
Abdominaldepth. . ... .. 4. 5731 . 363 1, 408
Triceps.ce ... e e 1. 758 . 142 1,422
Hittingheight. ... __.__._.._ 19.728* © . 368 1, 304
Nose breadth...._...... N - . 855 . . 000 1, 424
Eariehgo oomeeenmanscemeees 093 . 309 " 1,423
" Earbreadtho oo oooa e o 4, 275¢ 2, 401 1, 423
Gripstrength_ ... oo 27. 4661 1. 276 1,337
¢t pu0 05 |
19w 0,001 -

NOTE.—No intersction was sigmificnnt,

andlysis confounds chronological age with functional age in such a way
es to obscure the possible effects of the functional Inssification.

On thesge grounds the an s might have been ®mitted from this
presentation. They are inclu however, because they illustrate that
the problem of regression to ean,Yverlooked by Normative Aging
Study investigators (among others), are sufficiently powerful as to |
vitiate the utility of the predictions over the whole of the age range.
Relative performance within single age cohorts (based on perhaps 500
subjects per G-year cohort) of variables known to change with age
might be a useful way of classifying individuals asffunotig‘naﬂy young
or old, but this approach requires extraordinarily larfe numbers of
subjects, and has not been used by anyaene to date. N
Predicting changes from functional age indicaters—Art alternative
to the approach used above which circumnvedts the probibm of regres- - - .
sion to the mean relies on the use of functional age indicators to predict
change. A set of highly age-related variables are used to predict change
over 5-and 10-year periods, on the esssumption that those who are high
on these variables will show@highe‘uj rates ofr_change. For example, we

‘; : ; o) o .
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might assume that grey-haired people, regardless of chronological age,
will show more heering loss over & 5-year interysl than individuals
with no grey hair.

s Two problems must be settled before conducting such analyses
The et of functional age indicators must be selected, and the manner
of their combination must be determined. Five variablw were selected:
greyness, eer length, speech reception threshold, the disassemble sub-
test of the GAT gl}, which measures manual dexterity, and the tool
matching subtest, whbich measures perceptual ability. These variables
were chosen because they were among the best predictors of chrono- *
lagical age in Fozard’s {13)4regression; because they were relatively

independent of each other except for the shared variance which was

age-related, and because none of them came from the biomedical

domain, and were thus independent predictors of status in that most

important area. .

Rather than using a single estimate of unctwnal age by combining
these variables, it was decided that multiple regression would be
allowed to select the best pos:alble combination for each variable.

The criteria for these regressions were all the changea in variables
known or presumed to be age-related which were available. In order
. to correct to some extent for differences in initial leve‘r the changes
. were expressed as percent change over initial level. For example, forced

expiratory volume (FEV) decreased from 3.52 to 3.01, or a logs of
0.51. This was expressed as a change of 14.7 percent from the initial
level of 3.52 over 10 years. * -

The regressions were performed in two steps. On the tirst step, the
five lunctional age predictors were entered, on the second step chrono-
logical age was added. Table I-3 shows the multlple R for the five
predictors, the simple r for chronological age, and the combined ‘mul-
tiple R using all six. Inspection of these valies shows two things clearly-
first, predictions are trivial in size and rarely reach statistical signifi-
cance. No combination of these predictors can give much information
about changes in any of the variables con51dered Indeed, the largest
R, predicting percent change in glucose, is only 0.249. Second, chrono-
logwal age alone does almost as well as the combination of all six pre-
dtctors in nearly every case. Inspection of the beta weights in the final
step of the regressions show thati chronological age is usually the best
predictor. In short, chronological age {which the linear model adopted-
in functional age research sssumes to be unrelated to rate of change)
18 the best pr dictor of what little change can be predicted, and little in-
cremental validity i§ added by five of the best functional age indicators.

It might be objected that greyness, deafness, and sé on are not in
themselves indicators of rate of agmg, they become so only in relation
to chronological age. Being grey at 80 is not a'sign of premature aging.
Therefore, it is not to be expected that these measures will predict
changes in other variables. A more appropriate model would consider
these signs m relation to chronological age to provide a measure of -
rate of change Controllmg for chronologlcal age would meet this
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objection, and entering chronological age into the regression equation
is precisely equivalent to utilizing the best possible control for age. It
does not, however, do much to improve the multiple correlations, so
this objection i3 not sustained. ——]

Table I-3. .
Regressions predicling percenf change in age-related variables, fro
functional age indicators and chronological. age

Multiple R Simple r

Variable df with 5 func- w Total
- . — tional age chronoldgical maultiple R
indica\ors f -
Baldness )
e T 584 . 081 ., 002 . 087
Py 250 L0534 - =, 008 . 051
T~ T3 ccce e eem e 201 N - - (71 . 123
Air Sonduction, Ske .
- TrT2e e ee e, 660 . 039 . 013 . D45
* Bideltoid
Tr-Tieecoeeee- p——— 660 . 123 -, 1131 . 1507
) P 250 . 086 . - 002 L1338 -
g V) P 261 .18 0 = ism . 175
Abdominal .
Ty Tae ccicca e 660 . 007 —. 1483 . 1581
g O PR 250~ - 007 -. 052 . 123 )
-T.—-Ts._ ...... Ciamacae 257 . 147 - 1420 . 178 -
Triceps - ' ” - :
To=Tteceeee e aea. - 680 . 097 -, 083 112
y oy 249 . 152 - .13 Ass
T~Ts:..... R CA 258 . 143 . 008 . 147
Sitting Height - . .
g ST I T N ?60 I 7 74 -, 1872 . 200
TeTacem e cmiean s 250 . 062 t -, 042 . 068
TrTae oo ccamaemem 259 . 061 -. 043 . 088
Nose Breadth .
Te-Ta e e - 660 . 06t -. 036 . 080
y Py 250 . 137 L0490 ' 138
T-Tieeceeeeae.. . 249 * 217 . 015 . 127 ..
Grip Strength .
Te-Taceoeae o - 660 ° . 003 —. 062 L09% - .
Cholesterol - ’
T=Tyee irecemcmes, - 660 076 —. 003 . 085
g ' T eainne- 437 . 032 —. 044 . 056
TrTte e ioa oo .. 442 . 676 -, 000 . 076 ’
PBI
. T-Ttveeecm_..* 660 . 068 —~. 057 073
g Vs S . 429, . 005 *. 021 . 108
BTt eecmeccaee .- 434 . 146 —. 023 . 1561

. ' Continued -
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Ig M&ltip;e R Sim tlﬁ r Total
, W
Varisble df wtiil;uuf.l augr:ae' chronologicat mult?ple R
indiea nge =
.Glucoze .
O 860 L1479, 1528 . 1869
Y Vo TR S 440 .28 —. 2233 B4
Tty e 442 . 118 . 101 . l§9
SED, : !
g ey .- 660 070" —. 035 . 072
TrTs eeaeccae e 439 , - 129 -—. 003 . 127
b e 442 . 108 -~. 1567 . 187!
" Hemoglob{p - .
=Ty temrmnnmnnan- 6860 . 107 - 083 s107
R ¥z Y 440 Ay L% 052 L1781
g I 442 124 . 032 154
BUN - )
Ty Toeee o mmgemcmne . 347 . 083 ~. 003 . 083
FEV , ° ‘ . s
Tl e - 660 . 056 -, 080 . .07
w TrTo oL, 480 . 075 o 003 . 075
b 459 . 139 ~+. 1837 - . 1953
PVC
Ry I * 680 . 054 —~. 072. .09t
[ ¥ ¥ R 490 o101, - 087 .13
=Ty e eeee . 457 . - 004 —, 008 . 095 .
Systolic B.P. . - ' ’ -
i Vo VT 660 . 058 Jo21 068 <
g o S 367 .« 134 . 1131 . 181
ot b ¢ o T 369 s .070 . 092 105
*  Disstolic B.P. ’
T;"T; ............... 630 . 109 hd — 103' . 138'
Y ¥ T 387 . 079 . 036 Y, 088
y % VAR '\ 369 . 094 —.047 . 095
! puios
.7 Ipw0l
<=} P=0.001

L

Another objection is, however, valid. Aging, es most investigators

have indicated,. may be a nonuniform precess. It may be that the

. cardiovascular system ages at a constant rate, but a rate unzelated to
anthropometric or auditory declines, Such a possibility s&#ﬂ%ﬁy limits
“the utility of the functional age concept, but it may nevertheless be
trie. The set of predictors chosen may have been unfortunate; some
other set not yet available may have shown many meeningful relations.
However, the criteffa for selecting the "right'* set is unknown.

" Some alternative to trial and error was needed, so the suggestion offersd

r o
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by Dempster (24) was employed Dempster sugg Ethtl that an analysis
of longitudinal changes in fuilttioning might reveal clusters of variables
which changed together; these would show subsystems which aged
together A factor analysis of charigo scores was thereforo attempted to
tdentify major subsystems which showed consistent patterns of change.

Factor analysis of change sdbres.—I[ aging i~ a singlo process, as im-
plied by the notion of functional &ge, then a fuctor analysis of change
seores from one time to another should show a singlo general factor,

“rate of aging,” together perhaps with-specific factors for specific
variables. If rates 6 aginyg are constant in indivibuals, then chango from
time one to time two should correlate positively with change from time
two to time three, three to four, and so on, If major »ubsystems which .
age at different rates exist, they should emerge as distinct factors.
If none of these;is true, if changes in one variable are unrelated to
changes in olhl*q{rnrinble.-,, or to'changes in the smue variablo over other
time periads, then the whole idea of “an’ aging process becomes
suspect,

These ideas were examined by an exploratory factor analysis of
change scores over two successive 5-year periods for a variety of bio-
medical, anthropometric, and psychosocial variables. Forty-seven vari-
ables in all were entered into the principal eomponents factor analysis,
and all fectors with cigenvalues greater than 1 were retained fon
Varimax rotation.

Before proceeding to the results, it is necessary tQ note that there .
is a technieal flaw in the analysis. Because of regression to the mean,
raw change seores are poor indicators of real change. Ideally, residual
gain.scores would havo been used instead, but that was technieally

-infeasible at the time. To some extent, therofore, the analysis eontains

error, and results must be viewed with eaution.

‘Twenty factors had eigenvalues greater than 1, and the largest
was 2,58. Table [4 lists the prominent loadings for the 20 factors.
The redults are quite clear: over a 10-year interval, there is no general
factor of rate of aging, nor any major subsyslems showing specific
rates of aging, nor any consistency betweon one time periml and the
next, except for that artifieally introduced by error or instability of
measuresnent. Change in systolic blood pressure at interval one, for
example, is no«atwelv related to change over tho seeonds interval,
heeause hlood pressnre isso variable in the individual that high measure-
inents ocenr mostly by chance, and are therefore mostly sieceeded by
relatively lower measurernents. This artifact accounts for most corre-
lations above 0.20, .

Howgver, gside from this artifactual difficulty, there is another
serions objection, namely, that a 10-year interval is insuffitient pime
in which to detect processes of aging. Everitt (£) has shown thet eve the

most strgngly age-related variables in the bioinedical doimai rely
change more than 50 percent ovdr the course of tho adult life span. If
that interval is taken to bejg years, a 10-year span will mean & change

[RIC.- %=~ b o540
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in only 10 percent at the most. This figure is consistent with the percent
changes listed in table I-5. -

Cross-sectiopal measurements on individuals are in this respect
more sensitive than longitudinal research in terms of Jdetecting aging
dlfferences. because cross-sectional research draws on the cumiulative

Tablé I-4. i
Variables loading 20 varimax-rotated factors of change scores for two
5-year periods
— V4 ’
I 4
g
v of unro-
tated
‘ etern
Faetors . . .. tar.)}
Factor l} . \
TeT: Systolic 0.7 et cvercmcmcmcmmmmcrrm——n 2 58
T+T: Dinstolic 0.88. .. e mcerccccmcammcmccar— = (5. 5)
, TaT; Systolie — 075 cmircm e vecrrrmcec e e r e m——. —
T+T; Disstolic —0.75. « oo ot oo ceeecesmcremseenmem -
Factor 2:
BTy Bideltoid 0.80_ ... o e eeeeiao.e. 2. 20
TrT, Abdominal depth 0.82. . .o o e e cecaccaaane- (4. 9)
T"’T] Triceps 0-70.........------._---.-------------1 ......... - -
, Factor 3: -
Tz"T: FEV| 0.84 ............................................ ry. 2. 10
Ts-T; PVCO0.83.4._.. e e m—ememeee——ee cmawa—————— (4. 6)
T+T, FEV; =020, . cceaceernoa rm e mmamm—m——————— -
CTeTe PVC =025 e ™
Factor 4: -
TrT; Earlength 0.77. . . oo.ooooomiooraanmane. groe e memmannen 2.0
T+T; Earbreadth 0.84.. . ... o oo ccrcccecmvemeiecnan (4.3)
TrT, Earhreadth —0.38_ o o e raaeme PSR -
Factor 5: .
T+T; Hemoglobih 0.84... . ¢ eeeeee v ceeee e dar=aas 1LD2
TrT; Hemoglobin —0.8l ... .o coceccmcccracaarmcaraamecaen (4. 1)
Factor 6: R
T:-Ty Bideltoid —0.70.. v cccococoaoao R GEEEEPT ---- L B8
TrTi Abdeminal 0.81.. .. ... . Am—mmemaaaa (4.0)
Ts+T; Tricepa 087 .. - - oo aeee s feracerecccasmamcaas -
w FactorT: )
T+Ti GripStrength 0.83 .. . .. toccececcicccvcceaeaaa L78
Ted; Grip Strength —0.85 oo (3.8
Factor 8: -
TrT) CMIA-L 0.7, . ool ecccccmccrmcmaccanec—aceameona 1. 61
TrTy CMIM-R 085, .. ccecceevrecerccccncacrmneermaeiaannn (3. 4}
< Pactor 9: L |
TF+=T; Elecirolyte Sed. Rate 082 oo ei ot e e 1. 61
*Ty+T, Electtolyte Sed. Rate =081 . oo o meceereeeceee (3.2)
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. . r 4 : ow
Faclors e . . wﬁu Fl
Factor 10: .
TrT: PBI —0.86.. cccee.... meemmmmameseeiemcamesanccaemsas b 92
TrTs PBIOS3 . e ccccccccmamaacas mmmmmmmmmma—-—— {3 1)
Factor E1: ‘
TrT; Greynessof hair 082, .o c oo cecmecummccmmcmcmemman 1. 48
TrT; Greyness of Bair — 0750 cccocuons ceoemsaceascanammaans @1y
Factor 12: ) . ) )
STrT,  Glucose =080 o c o e e e m e cmcmmm o L 42
TrT: Glucose 0.82. .. coeoao... fmmameeccccccccccaccccmanan- {3.0)
Factor 13: \ ) ‘
TrTs Cholesterol 0.B7 oo e e cccccccccccace—aa- 1. 40
. TrTl Cholesterol —0.88. e mmmmme o meeeemmeocaa—a (3- 0)
Factor 14: <
TrT: FEV 078, e eeeecccccccamcccceecccccceecceccaa——a- 1.34
Trl PVOBT8. e e ccccccccacccascaaanan (2 8)
TrTs BUN =030 ciccmeic e eemicccccaccccamcccasmmaa——an -
Factor 15: ! . .
TrT: Baldness 0.80. . o iemem e ee e L2686
TrTs: Baldness —0.74.._... BT YR g (2.0
Factor 16: . ' .
“TrT, Bone Conduction 8kHz 0.74. - ..ot ciociecccecccacaaea 1.23
TrT1 Speech Reception Threshold 0.73. oo cicccecuaas o mmnaa (2.6)
Factor I7: .
TyTs: Sitting Height 071 .. .o e ime e e mm———. 1. 15
TrF; 16PF Tendermindedness 0.58. . o ccccoaaaao e (2.5)
TrTi Earbreadth —044 .. oo e cicmmcaeTommae o -
Factor 18: _ )
TrT: COMI A-L 082, oo ccccecmcmeebe o cccccccccaeae- 1.1
_Tr-Ts CCMIM-ROT e e wmmmmammmmmm———— 2. (2.4)
Factor 19: G
TrT; Enrlength0.74 o i em——man 1. 05
o TrT: Sitting Height 053« o oo oo cccicccesaCeaaea (2.2)
TrT; 16PF Surgency —0.30.______ e cemcmamm——an e —a————- -
Factor 20; . .
* TrAy Nosobreadth 0.80. . . ... oo ceccccccaccmmaaan- .03
TrT1 Nose breadth —0.45_ _ ... _.... e —— e —m—— . {(2.2)

[

effects of a lifetime of aging. Appealing as the idea of predicting longi-
tudinal changes is, it may be that the fairest test of functional age
would use status at one time 2s the criterion rather than change over
so-short an interval as 10

Predicting fonctional status at one point in time.—A series of multiple
regressions were conducted resembling those used to predict changes in
N {
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Table IS5, T, -
Percent changes over 5- and 10-year intervals for ege-related veriables

T ' . Percent change

s Lo .
Varinbl&' ’ 'Pr-T; Tr-T; Tr-T;
BAIADESS. oo e e eren e —2.7 18 0 15 3
Greyness.. . coeem aaen ... 20.4 316 49. 6

F > Earléngth .o ... e 12 ~0.0 L2
Air conduction, 8 ke ... ... P -3.5 - -
Bideltoid. .- .- - Lemmemmmemmsmm s - 1.2 =11 0.3
Abdominal depth _____ R 34 L3 51
Triceps......_. e memm e mmm——————— 1.8 10. 3 . 25. 5
Sitting height - _ _ .o oo =01 81 7.6
Nose breadth. - oo oo e naas 0.3 1.1 20

 Ensrbreadth . oo aieeaes e ., 34 -0.9 2.4
Gripstrength. . . oo —-18.8 - -
Cholesterol. oo n o e e 12.7 2.8 12.3
PBI. . i eaeeas remmmm— e 8.9 12. 8 7.5
GIUCO80 il eaeeee PR S 81 1.5 7:1

3 BED. carttamnar e caraacamnmrmmmans 487 30,3 62 8
Hemoglobin. . .ooooo .. 0.4 s ° —o08
BUN. e e mmeimcmmcmce e - . 38 -

N PRV, o iimcccmcmmmiommmcemm———- —-80 -85 —-14. 7
PV . - e e v mrmm———— . -0.0 - 00 -06
Systolic hlood pressure. . - ... .. __-.. -0, 1 2.6 2.4
Tiastelic blood pressure. .. .. ......_. 0.1 20 0.5

functioning, hut predicting instead simple level at the second cycle
of wnessurement. The same set of variabled—greyness, ear length,
speech reception threshold, disassemble, and tool matching—were
entered on the first step of the regression, chronological age was again
entered on the second. The logic behind this analysis was as follows:
1f some combination of functional age predictobs really repfesents the
. point on the life-course of the individual, then it should he more closely
related to performance on age-related varisbles than simple chronologi-
cal age is. Note that this is the most straightforward test of the promises
that the advocates of functional age make. They claim that measuring
the functioning of the individual on & series of appropriate measures
will be a better index 3{ his overall ability to function than sheer chron-
ological ageis, if so, théy should yield a higher correlation with measuf
of hiological and psychological functioning. -
Table I-6 shows the multiple R for the five functional age predic-
tors, the simplé r for chronological age, and the combined multiple R
for all six. While the absolute value of the correlation is much higher

IToxt Provided by ERI

ERIC 57 ,




Functional Age - ] 43

here than it was in the attempt to predlct changes, the basic pattern

is the same: simple chronological age is as good or better than the best

combination of functional age predictors in almost all cases. In

predictmg a few of the anthropometric variables some incremental

validity is shown by the functional age predictors, but it is on these
’ margmal and meager results that the hopes of functional age hang

Table I-6.
Regression predicting level of age-related variables from functional
- age predictors and chronological age

Total
Variable df Multiple R*  Simple t? - multiple R¢
. ) , »
151 00 & T 660 0 1283 0. 2339 0. 2391
FEV. o e 660 . 3273 —-. 3011 . 4181
Sﬁtolle blood pressnre ...... 660 467% L1410 . 1721
Cholesterol_..____..____... 660 096 . 113t . 1649
Glueose. ... _..._...... 660 . -2086? Te 2179 . 2373
Bideltoid .~ ______ ... ._. 660" 2473 -, 2853 .33
Abdominal depth. .. __, .. 660 2933 . 121! . 205
TriCeps . oo aei s s 660 . 1863 —. 100" . 218?
Sitting height. . .. __ ... ... 660 ’ . 2903 —. 2833 . 874}
Grip strength. .. _._ ..__.. 660 L3153 —.308% L4041
16PF “surgenty’ . . _ ... __. 226 . 190 —. 2221 . 262

V=, 08: Y P00 3 pm0.001
+ With functional ago predictors'  Gro¥liess

. » Bpeech reception thesshold .
' Ear length R ,
Disassernble
. ' Tool Matching .
& With chroneloglen) sge.
* With chronologics! 856 and functionsl age predictors. -»

‘T'o be sure, these results are not definitive—scientific results never

are. The Normative Aging Study populatlon was selected for health,
and this may obscure the effects of aging, (although it has the advantage
of unconfounding the effects of aging and disease, at least to some
extent). So long as there is a perceived need for functional age, there
will be a tendency to try to salvage it, regardless of the evidence.The.
last task, therefore, of one who would dispose of the concept is to provide ¢
alternatives to it. A few suggestions .are offered in the summary and
conclusions below.

Conclusions and Recommendations for Future Research.

In summary, it may be said that the idea that a set of functional indica-
tors might provide a better estimate than simple chronological age of the
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point on the life-course that an individuat had attained led ta several
ettempts to generate & formula for {unctional age. While this notion has
considerable intuitive appeal, on closer examination 1t disregards
much of what is known about the aging process and about the sources of
varance in measures of specific biological anl psychosocial variables.
Reuressions pitting functional age predictors againgt chronological age
in general point to one conclusion. that the best m}&ator of the aging
process, or rather, of the aging processes, is provided by calendar time.
*  The explanation for this phenomenon is not hard to find. chrono-
logical aye, as & measure of the yniversal medium of events, is more or
leba closely related to the whole multitude of causal sequences which
contribute to the overall process of aging, If a single mechanism of aging
were responsible for all the characteristic changes seen with age, then
the concept of functional age would probably prove useful. But-aging
resnlts from & variety of normally independent sequences of events: the
accumulation of trauma, the random Jecay of genetic transmitters,
genetically programmed functional changes, Jisease processes, and all
the complex interactions of these factors in_various systems of the body.
Al these procésses share in common only one thing. they take time.
And the best measure of the time they take is chronological age.

Chronological age has in addition a number of practical advan-
tages over any form of functional age. Few variables can match its
r&hability or day-to-day stability, or the sheer convenience of asking
the individual for his or her age. Where the possibility of error or
deliberate falsification is suspected, our society provides a series of
public records {birth certificates, etc.) which can be used to check. And
chronological age is a universal variable. Greyness cannot be assessed
10 the totally bald nor hearing loss in the congenitally deaf, and baldness
is rarely a useful index of aging among women. But chronological
age is completely Jernocratic, possessed equally by rich and poor, man
and woman, healthy and sick. Some combination of gll these factors
may help explain why we call the processes of decrement which lead
ultimately to death—‘age’ing,

McFarland and Dirksen (7, 8 argue cogently that the use of an
arbitrary age cutoff for mandatory retirement is inequitable, since
ability to perform satisfactorily in a job is only crudely indexed by age.
The attempt to remedy this situation by substltutmg for cﬁ’onoioglcal
age some measure of functional age, however, is no 1mprovement If
it is arbitrary to retire a 65-year-oll-man simply because he is 65, how
much more so to retire a 30-year-old who happens to be prematurely
grey? Given the tradition in this culture of reliance on chronological
age, the validity of functiohal age would have to be Jemonstrated
beyond o reasonable doubt before®it could become the basis of a social
pohcy that would not only be more cqultable, but woultl also seem
more eqmt.ab]e to the members of the society.

And in any case, there are mych more direct criteria for retirement,
The age of retirement should be fixed by the ability to perform com-
petently in the job. A judgze ghould be retired when he becomes senile,
hut rot when he loses man:_l_al dexterity. Every category of job shoukl
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¥ develo}f its own appropriate and valid, criteria of performance. and
hire, fire, and retire on that basis. Untit such criteria are established,
the established criterion of chronological age remains the best
approximation.
The tradition of longevity research i3 a long and well-estabhshed
*  one and has proven its worth both as a tool for practical, actuarial
purposes and for investigating causal influences in the aging process.
Like chronological age, death is a universal, reliable, and stable cri-
terion, and is not likely to be replaced in research. The attempt to
anticipate. the results of longevity regqarch by gauging the functional
age of living individuals. dees ot lockpronising, nor is it necessary
in order to Jdo research on topics such as environmental impacts. If,
for example, it is hypothesized that pollution .will adversely affect
liver function, this can be directly tested by measuring liver function
in 1nd1v1tluals llvmg under varying conditions of po].lutmn The alter-
native of measuring some hypothetical ““functional age” and attempting
to infer from a Jifference in mean functional ages of ndividuals some-
thing about the aging of their livers is cumbersome and silly.

If there were a single process of aging, if environmental impacts
had uniform effects on all organs and systems of the body, then a single
measure of functional age could be profitably used. But all evidence
flies in the face of fiiese assumptions. The alternative of investigating
singly all the biological and psychological processes is more time con-
suming and less drnmntlc but it is 2 course Jictated by the nature of
the phenomena of aging.

In general, the mulependence of aging processes seen in the analyses
presented here, and in the well-known different curves of decline with
age for (ifferent functions, leads to the inevitable conclusion that
research must for the time i)emg remain specific. Chronological age is
meeed a duramy variable, and research should attempt to replace it
in every case with an account of the real etiology of age-related changes.
The substitution of a new dummy variable, functional age, will not be .
a step forward on this process; indeed, it w ouhl be a step back.

It should not be assumed from what is said that there are’ no
relations between different systems in the aging process. Deterioration
of the cardiovascular system may lead to senility, and that will have
profound effects on social behavior and status. But such interactions

~are cornplex phenomena which may occur only in the extreme. ends of
the aging process, or only in actual disease conditions. The changes
which occur with time do not march arm-in-arm toward death to the
drumming of “functional age,”’ but rather execute a more subtle and
complieated dance which only painstaking and systematic research
will uncover.

»
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Discussion

Palmore: If you had in your criteria some measure of remaining
longevity, would you also find that functional | age is no better a pre-
dictor than chronological age? -

Costa: It is difficult to say. T have only been able to evaluate a very
small sample—about' 42 Jeaths. We did not find any age-related pre-
* dictors for longevity but we did find very specific pathogenic events
which occurred more in older subjects but were different from such
factors as greyness of hair, speech receptlon and the like. W;th a larger
semple, it might be different.

I felt at first that, if the concept had any utility, it might be with
an appropriafe criterion like longevity. I feel, though, that if you have
a set of indicators that is perfectly correlated with age and is a perfec tly
reliable alternative to chronological age, it is also perfectly useless,

Adelman: It is reasonably clear that one can find functional age changes.
Biologists cap do it in well-defined experimental populations, some-
thing which epidemiologists may not be able to define through clinical
studiest Certainly, there are parameters which do change as a function
of age and which do relate to species of different life spans. The  difficulty
is being able to define what you are dealing with and recognizing that
with something as complicated as a human population, different func.
tions are going to deteriorate at different rates and at different times in
different peqple. . .

Greenhouse: Dr. C'osta’s point, 2s I gather, is somewhat subtle. He is
not arguing against the existence of factors which could be thought of
as function anging in.an aging person or fhat there are no fune-
tional factors or brgan systems which change with age; he is saying
that when you try to put together the research findings in an attempt
to identify any such system, it does not turn out to predict one thing
or another. The comment has been made that he should limit his con-
Ausion to those factors which he studied in his analysis. Then greymess
and balilness may not be the characteristics of any system which would
represent a functional age characterization. I do feel, however, that the
onus is on the other side. He is not saying ‘that you ‘'will not find other
systems which change with age; he is saying that you will have to .
demonstrate that functional age or anything else predicts better than
the system which he now has.

Kasi: Dr Costa, yoU determined the components of Iunc_tiwnal age by
seeing how they correlate with chronoluglcal age. What is the justifi-
catfon for the rationale underlying the procedure for developing com-
porents of functional age? Since functional age is supposed to be
something different conceptually from chrdnological age, why do you
look to see how they are correlated?
Chsta: You are menhonmg the point which the paper identified as the
maejor stumbling block in the use of functional age. I have been a
vsgorous opponent g¢f the operstional use of chronological age as a
eriterion qf functional age in a regresston model.

»
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Kast: You are & psychologist and are familiar with the literature on
mascyline and feminine characteristics in which anything that differ-
entiates males [rom females is thrown into the atudy This sort of thmg
lacks a coneeptual basis.

Costa 1 pre:,ented whal, the advocates of functional age have tlone As
recently as 1976, in the Jourral of Gerontology, there are reports attémpt-
ing to asvess biological age or functional gge by predicting chronological
age from sedimentation rates, chatiges in pulmonary function, and the
like. Certainly I agree that the model and its typical operatwnal form
1§ lacking in any sound conceptual basis.

"7 Kasl; ?here seems bo be no conceptual input at all.

Costa: Yes, but. to give it the benefit of the doubt, I wanted to see
whether anthropometric indicators among others w ould indeed tap a
differential rate of aging. I found they did not. ) *

Siegel: It seems to me that we must distinguish between a concept of
aging that is applicable to individuals and a definition or measurement
device which woukl apply to groups when we are talking about the
implementation of social programs. Nonchronological age may be
useful for individual analysis, but for groups chronological age is essen-

\ tial as a basis for the mlmm;st.mimnﬁf public. programs, such s retires

ment programs.

Suppose you had .two groups of people, both in the age group 60
o 64 but each group having different “aging” characteristics. Would
you say that their aging cannot be istingushed simply on the ground
that chronological age is the sole and best way of measuring their aging?

Kovar: There must b® many measures of functional age. If one does
not work, we should not stop searching for etrers which might be
more effective. In other words, there must be other measures of funce,
tional age besides yreyness which may be more effective, we must look
for it.

Costa: I want to say that Idid not have the time to spell out the
various menningsof this concept. I do’not want to appear to be arguing
that we should not look at age-related changes in specific functions.
But that is only our starting point; the main point 1s to ilentify the
causal mechanism unglerlying the changes.

As & basis for social policy, the concept has’ renl meaning. For
example, mlvocates of the use of functional age—epidemiologists, social
scientists, behaviorsl scientists—want to replace the arbitrariness of
retirement of persons at age 65. My point is that using functional age

_15 no impro¥ement, in fact, it might be a.step backward to argue that
you should retire a Judge gr any other person for greyness or hearing
loss, . " ’

L

. Weksler: It is possible that chronological age might be the bes} defini-
tion of aging from birth to death, however, at any time segfnent or
any age within 1 year, or 5 years, or 10, c,er'tmn functienal aspects may

A -
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be more powerful. Is it possible that the limitation you found is that
nothing is better than chronological age from birth to death byt that
within certain segments, the prellictors of life span or longevity at age .
60 might be A, B,and C, w hich would be better than chronological age?

On the other hand, these predictors might not be better at age 50 or 70.

Greenhouse: To clarify Dr. Siegel's point further, let us assume, we

have two 67-year-alds, both of whom are retired. One is still actlvely

b ying tennis and consults for the NIH, etc, and’ the other is debili-

. E?ed living in a nursing home and cannot ambulate Chronologmcal
ge cannot distinguish thess two individuals. - '

. Atch!ey. Many people have tried the idea of l'unetwnal age in & num-
ber of «lifferent ways. The conclusion, whether sociologieal, bio ogleal
or psychological, is that composlte mdlcators are not very feasi

‘Costa: The elternative pursuit of investigating each of the bmlogmcalL
and psychological protesses that change in an orderly fashion with
8ge Is more time-consuming and less dragatic than a composite search
for functional age. It is, however, dictated by the nature of the phe-
nomena of aging.

Shanas: We all realize that in studiés of human po ulations we are
dealing with populations in Jifferent environments. Not only ‘must we
include in our sample those who are free of atherosclerotjc chianges or
‘at the same level of change, we haye to isolate the subgroups of the
population that are living in somewhat comparable environm te We
are talking about functional age which in itself is o eonfounding variable
and which we do not yet know how to operationalize.

Costa: That is correct. Same literature indicate that precipitous
changes in intellectual funcdioning are more, usel’ul as predictors, for
“longevity than chmnologlca ge. . . .

Welksler: One would therefore suggest against the chmnologlcal age
index, one should develop functional assessment capabilities. We would
then have a tool from 30 to 40, 40 to 50, 50 to 60, which would be more
powerful as predictors than cﬁmnological age.

_ Costa, I think the concept of functional age obscures more than it

" clarifies. Certainly more precise measurgs of systems functioning at
each calendar year mxght be useful. But arc they then really replacmg
ehronologlcal age? = ° /

(‘losing- Remarks by (‘hairperson Samuel W, Greenhouse, Ph, D,

Any attempt to summanze these four excellent papers in & bref,
CUrsory manner would do their authors an injustice, Instead, may I
just note those remarks which bear on possible future research pro-
grams in epidemiology.

Dr. Butler points out that in studying the ngmg process in humans,
one i3 faced with a complex phenomenon involving the aetion snd

l: f ' C‘I g ,

.




L
- " w

50 o Epidemiology oMging

=

—

) ‘ ~ " % .-
interaction of multiple factors in both antecedents and outcomes. He
therefore conclinles that increased understanding of ‘aging requires a
mutltilisciplinary approach and that epidemiology will have to explore
interactive processes and be concerned with analytic procedures.

Dr. Adelman_asks what is the most appropriate componént in a
dafinition of biological aging that may facilitate epiJemiologic studies.
He sngpests this. component to be one which characterizes all aging
populations, narnely, the “progressively modified =abilify to adapt to
rhanges in the surrounding environment.” Thus, the epidemiologist-
“shoul! think in terms of which biological adaptations are most relevant
to the question at hand.” | .o .

Although Drs. Weksler and Costa do not mention epidémiology
specifically, what they discussed has significant implications for the
epidemiologist in aging. Dr. Weksler’s thesis, in effect angther com-
penent in the defimtion of biological aging, is that the genetic control

-of life span is mediated through two biological parameters. the pro-
Kferative capability of somatic cells and normal immunologic response.
I suppose this means that major epilemiologic studies should incorpo-
rate some measurements of these biologic functions. But these may be
easier saiit ‘than able 1o be put into practice. Epidemiologists deal with
bunireds of study subjects and-it is not clear whether drawing bloods
and rather complex laboratory workeps are feasible. Another diffreulty
is whether agreement can be reachcd by geneticists and immunologists
on the choice of a small number of characteristics to be measure*t«hat.
are effective estimatcs of the biological parameters.

Dr Costa’s paper and the ensuing discussion weuld seem to deprive
the epidemiologist of one of his surest vafiables, age. This applies also
to the epidefniologist who is not just interested in aping. Age has been
used as an objective veriable for control or stratification pufposes. In

studies of aging, chroaological age will probably still be used as’a
global meas ent. Given what we have learncd from this morning’s
dis6us¥on, the concept of functional age may still be in M experimental

phase, af least as far as its use as a general measure of pge is concerned.
In some studies, it evidently may be possible to yse specialized defini-
tions of functional age, but gs a supplement’ to chronological age and
not as its replacement.

One thing is clear. This meeting is only the beginning of a series of
discussions which ought to result in more effective research programs
in the epidemiology of aging.
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Biomedical Correlates of X
__Opening Remarks by Chair George A. Sacher

‘This session is concerned with the biological correlates of aging. Before .
we hegin, T would like to make one remark which I think will have some
* = orienting value. In my work, which is confined to animal-populations,
the definition of aging that I bave found t6 he extremely useful is an
actuarial definition: agig is ‘the pattern or course¢ of mortality as a
function of age. More explicitly, the age-specific mortality rate—how
it varies with age, and what happens to it when we introduce some
sort of environmental periurbation, which might either be toxic or
' beneficial, » . . oL L s -
Figure 1I-1 shows the recalculated results of expériments (1, 8)
in which caloric restriction is intreduced. Oi the ordinate, we have the
age-specific death rate, with the solid symbols.and the X's heing the
contrel populations, and the open symbels the restricted populations.
We 00 that in the _pnlorinﬁlly restricted populations the slope of the
.- line which is-the Tdte at which the logarithm® of the mortality rate
> ipcredses with age, is decreased compared tg the control. The implica-
~" tion here is that the process of aging has somehow been slowegpdown.
Howaever, if one looks at any of the life-extension exp&riments in which
various pharmacologital apgents havk been employel, one observes a
. different outcome. Fignre JI-2 shows.the recaleulated results of an
v expgriment (%) in which procaine was administered (a proprietary
novocaine preparation) to rats, périodically throughout life. There is a
decrease in the death rate at every age in the treated population, which
., is not progressive. It is a8 constant, parallel displacement, which says
that there is a heneficial effect on the population, bat it is not a cumula-
tive kind of effect, such as segn in figyre I1-1. . y
Other chemical agents that have heen tested for life-prolonging
officacy include antioxidants, catécholamine precursors, membrane-
stahilizing agents and steroid hormones. Insofgr a3 any-effect on the
life table was pbserved, in every case it 'Was of the form seen in figure
I1-2, i.e., 8 noncumulative decrease of mortality rate by a constant
factor. However, all of these were tested 8s “anti-aging” treatments,
and the increased sirvivel observed was attributed to a reduction of
the aging rate. What was observed was a protective action, but it did
not reduce the aging rate. It is evid t a more penefrating apalysis
of the biological basis of life table modification is needed (4).
. Figure II-3 represents the two kinds of outcomes in schematic
X form. If we introduce any kind of life tahle modification treatment,
and maintain it thronghout adult lifs, the natural progression of aging
can he modified either with 4 reduction in the rate of aging (the C
curve) or in 8 reduction of the intercept parameter that I call the
initial vulnerability (B curve} (5). ’
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The essential point here is that from the standpoint of an actuarial
measure of aging, which is essentially & population measure, there are
ot least two parameters to consider in the aduit population. These two
parameters can differ becauss of gegetic factors, so it folrlows that there
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Effect of & chemical agent (procaine)wq the sse-speciﬁc death rate of rats.
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are two different types of contributory longevity pammetars that .are
under independent genetic control. There is little direct evidence about
how these two parameters are distributed in human populations, but I

offer the conjecture that any variance of longevltyﬂlhuman populs-

tions is due primarily to varisnce of the vulnerability #htercept) param-
efer. and not to the rate-of-aging, (slope) parameter. There is some
gupport for this in animal studies and in aging pnd disease epidemiology
i hyman populations (4).
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Figure -3, .
Schematic rep_rfsentation of life table of modification treatment outcomes.
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Predictors 9f Longevity

Erdman Palmore, Ph, D.

Center for the Study of Aging and Human Development
Duke University Medical Center .
Durham, NC 27710

A recent cartoon shows -a very old man telling another old man the
secret of his longevity: ““The secret of my longevity is a balanced diet,
adequate rest, and plenty of money.” This illustrates the two main
types of predictors of longevity: behavioral factors which the older per-
son-may be able to control such as diet, rest and exercise, smoking, work
or retirement, and social activity; in contrast to those_chavacteristics
which the older person cannot control such as herejlity, sex, race, in-
telligence, and socioeconomic status. )

In this paper I will briefly review the research on longevity and our
research at Duke to summarize what has been found and some of the
questions that these findings raise (7). I will conclude with a discussion
of some study designs that may be able to answer some of these
questions. .

Behavioral Predictors of Longevity

The first group of predictors of longevity include the behavioral factors
which lend themselves to control by the individuel. These include:

1. Diet~—The main thingwe know about diet is that too much or
too little food reduces longevity. For example, in the First Longitudinal
Study at Duke, we found tbat a tenth of our participants with the
lowest weight/height? ratio and the tenth with the higbest weight/height ?
ratio botb bad substantiaily more iliness and less longevity than those in

™

" the middle 80 percent (2). This is such a well-known relationsbip that

obese persons must pay higher life insurance premiums to compensate
for their greater mortality risk. However, since obese persons usuaily ge
little exercise, there remains & question &s to how much of their increase
mortality may be caused by their lack of exe&ise. As far as [ know, no
one has satisfactorily separated the effects of obesity and lack of
exercise. * L
High cholesterol in the diet has also been found to be associated
with higher mortality, especially from cardiovascular diseases, However,
thig relationship may not hold for persons who survive to old age. In our
first longitudinel study, we found a small pesitive association between
serum cbolesterol levels and longevity. This finding needs testing on
othersamples of older.people. \

®
2. Erercise—~—Several studies have found that older persons who
are more sactive and got.more exercise tend to live longer than those
with less exercise. For example, we found a significant positive relation-
ship between'the number of locomotor activities engaged in and longev-
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ity. But in addition to the problem mentionéd above, that lack of
exercse tends to accompany obesity, there is the possibility that
greater exercise may just Ee an indicator of better.geneml heaith which
causes the, grester lopgevity. The resolutmn of this question may
require coritrolled environmental studiés.
yng.—The pssoclation between clgarette smoking and
mortality is now well established. The question of whether
king is also associated with significantly greater mortality is
versial. The U.S. studies found little or no greater risk
ong pipe smokers, but recent studies in Europe (where there may
be more inhaling among pipe smokers) indicate substantially greater
risks. However, it is possible that the greater longevity of nonsmokers
may be partly due to their being more careful ghout their health in
general, or may be due to their tending to be of a different personality
type (such as type B) which increases their longevity. Even the findings
which show that persons who gave up smoking have greater longevity
than those who coptinue to smoke, may be due to a selective process
in which the more health conscious or otherwise healthy persons were
willing and able to stop smoking.

4. Retirement and work.—There i§ no question that retired persons
have higher mortality than those who continues to be.gainfully employed.
But this may be entirely due to the selective factor that.only the more
healthy aged continue to work while most of the sicker persons retire.
Studies of persons in compulsory retirement systems (where both the
healthy and the sick must retire) find no significant difference between
expected and actual mortality rates in retirement. Yet, we found that
a scale of “work satisfaction’’ was one of the strongest predictors of
longevity in the Duke studies. This scale included satisfaction with
housework, hobbies, and voluntary activities as “work’ and thus may
be more & measure of satisfaction with & meaningful role, rather than
with employment only. It may be that forced retirement from a
satisfying job which is not replaced by some other satisfying role leads

to great, rtality, but that a desired retirement from a stressful job
may lea? greater longevity. Thus, we need to find out under what
conulitiorfs retirement leads to greater mortality or greater longevity.

5. Marital status.— We know that among the aged, married persons
have lower mortality rates than any of the nonmarried categories. But
several puzzles remain. Never married males have higher mortality
ratcs than widowed males, but among the females the widowed have
higher rates than the never married. Does this mean that for older
women, it is better to have never married than to be widowed? What is
the true explanation of the higher mortality among the widgwed com-
pared to married (for both men and women)? Is it the glv:ock and
loneliness of widowhood tbat increases mortality, or is it that whatever
life-style and environmental influences were related te the déath of
the spouse tent| to hasten the leath of the madowed person? We have
found little or no evidence of lasting trauma caused by widowhood in
our longitudinal studies (3). Indqg,d many found the death of a long

Q 1se a kind of rehef - d
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6. Social activity.—The Dulke studies found that various measures
of greater social activity were modestly correlated with greater lon-
gevity. Similarly, the National Institute of Mental Health (NIMH)
longitudinal study of 47 very healthy men found that one of the hest
predictors of their longevity was a rating of the number of activities and
organization of their activities, It seemns plausible that persons with
more social activities wiil better maintain their physical and mental
furrctioning, as well as feelings of self-esteem, belonging, and soeial
support, all of which may contribute to greater longevity. However, we
again have the clhcken and egg problem: is it greater social activity that
leads to better health and longewity, or better health that leads to

« greater social activity?

'Less Modifiable Predictors of Longevity

In contrast to the behavioral factors, we have those characteristics
which may séem of less practical interest since, by definition, they are
those which the individual cannot change (or is unlikely to change} in
old age. However, in addition to their theoretical interest, they may
have implications for gocial policies and programs which may increase
those aspects of the characteristics which contribute to the greater
longevity. These include: .

1. Heredity—Many studies have shown a general association
between longevity of parents and of offspring. However, we do not know
how much of this association, if arty, is due to genetic heredity and how
much is due to the inheritance of social, psychological, and economic
environments similar to those of their parents, Whatever environmental
and life-style influences contributed to the longdvity of the parents are
likely to be passed on in the family and contribute to the longevity of
the offspring. Of course we know some diseases are genetically inherited,
such as sickle cell anemia, but these tend to take their toll early in life

. ail not affect the longevity of these who survive to old age. In fact,
our studies of persons over 60 found almost a zero correlation hetween
age of parents at ceath and the longevity of their aged offspring. In
our study, apparently whatever genetic influences on mortality there
mey be earlier in tife, these tend to be washed out by & lifetime of ‘en-
vironmental influences; so that among those healthy enough to survive
to age 60 and enter our study, there is no longer any discernable genetic
influence on their remaining longevity.

This has important practical implications, because if longevity
among the aged were mainly controlled by one’s genes, there would
be little point in trying to do anything sbout longevity. On the contrary,
longevity among the aged appears to be mostly the result of envi::g\_ﬁ
mental and life-styld differences, many of Yhich can be changed.

2. Sex..—\nother paper in this conference deals with differences in
longevity hetween men and women, so I will simply raise the question
as to how much of this difference is due to sex-linke:l genetic differences +
and how sfauch is due_to differences in life-style of men and women.
Based on the ratio of male to female mortality rates at various ages, I
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would estimate that about half the greater longevity of women is due
to genetic differences and about half is due to differences in life-style,
such as less hazardous occupations and more careful driving which -
produce lower accident rates, less cigarette smoking wlich produces
less lung cancer and cardiovascular disease, etc. We need more studies
to finsl out how much the sex difference in mortality rates can be reduced
by controlling for such variables. Actording to the theory of life-style
difference, as women become more ‘‘liberated’’ and similar to men in
their llfe-styles, we should see a convergence of male and female mor-
tallty rates.

3, Race.—It 13 well known that blacks have greater mortahty at

most ages than whites; and that most or all of these differences are

probably due to the differences in socioeconomic status gnd life-style.
However, beyond age 75, the statistics seem to show that blacks have
lower mortality than whites. One theory to explain this switch arounsd ’
ege 75 1s that only the hardier blacks survive to such an age because
of their more (jfficult environments and this “selection of the fittest”
accounts for their lower mortality rates. I tend to believe the other
explanation: that this is due to a greater vxaggeration of age among
blacks because of less documentation of their true date of birth. A
study 18 needed that would compare mortalify rates among only those
blacks and whites with documented birth dates.

4 Intelligence.—Several studies have found that higher intelligence
or better mental functioning is associated with greater longevity, But
there are several alterna¥ive explanations of this relationship. Better
mental functioming in old age could be just an indicator of better
general health which would produce greater longevity. Or the associa+
tion between intelligence and longevity could be explained by the
assoeiation of intelligence with higher socioeconomic status, which is
the real cause of greater longevity, Or it may be that higher intelligence
allows a person to solve problems and cope with crises bettet so as to
increase longevity. When we have contyolled for gther variables in our
study, intelligence was no longer a’st istically significant predictor of
longevity. This suggests that it is not intelligence itself that contributes
to longevity, but the other variables with which intelligence is associated.

5. Socreconomic status (SES).—Several studies of the adult male
population have-found that there are marked differences between ‘upper
anc| lower ocdupational and educational groups. For example, in the
United States; white gnales ages’ 35 to 64 who were professional or
technical workers had mortahty rates 20 percent below average, while .
those who were labotrers or service workers had mortality rates 37 per-
cenf! above average {4). An exception to fhis general -white- collar/
blue-collar difference 15 the fact that agricultural” workers had the
lowest mortality of all occupations: 24 percent below average. Appar-
ently farming in the United States ig generally a healthy occupation.
Despite this exception, education and incomeare glso strong pre:lwt,ors
of longevidy, which supports the cartoon’s claim that “plenty of money’’
can be asecret of longevily. .
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However, there have been few studies of SES and longevity
among the aged In a followup study of all persons over age 60 living
in Chapel Hill, North Curolina, we found the same general relationship
between SES indicators and longevity (5). But, in .contrast to the
national studies of persons aged 25 to 64, we found that fariners had the
-lowbest longevity of any croup. This difference between the national
studies and the Chapel Hill study could be idue to the charsctensties
of farming in this region, or 1t could be due to the difference 1 age
groups. Perhapgmrmmg has moved from 2 relatively unheslthy oceupa-

tion to & relatnEly healthy onc in the last couple of getierations. Replica-
tions of our stucty 1n other regions are necded to answer this uestion.
But given the f_‘enerailv positive relationshtp between SES awd
lon} cv;ty, ‘there are two muajor alternate explanations: “nature versus
nurture.” The “nature” or hereditary theory attributes the ifferences
in longevity to wenetic duferences betweon SES tevels. Phis theory
arzues that longevity is largely determuned by one’s genetic consti- + *
tutton and the reason that higher RES categovies lmvwrreatel longevity -
.1 that genetically superior m(lwulual% tendl to move up to, of remam i
the upper SES categovies; while generally ififerior mdwuluals tend to
" move down to, or remain in, the lower cat,egoncb
The “nurture” oy ironment theory’ attributes the (hffcrences
in Tongevity to lhyﬁﬁn;:lmema'l differences between SER levels. It .
argues that the greater longevity of the upper SES levels 1s due to therr
- superior e, housing, medical care, education, and less Imzaulq,us
occupations anil fife-style. Probably both theorics are partiabtyetrue
and the only problem 1s determining the relative importance ¢f* nature
nd nartire for specific groups. Studies of twins that have been sepa-
rntwl at birth are a theoretieally prormamw way to study this problem,
brit <o far these studies are inconclusive beeause of their small numbers *
and because the scpnr&fw! twins are- usnally placed m s;mllal ‘-Eq
{amilies. sy
This problem has important. [)I‘ﬂl.tl(‘fli and policy tmphcat:ons, be-
eduse Hf the "nature” e*cplanntlon i1s the thajor explanation, there is hittle
that improving SES fevels'carr do to inerease longevity. On the olhel‘
hand, if the “nurture” explonation is the major one, then climinatin
poverty, improving diet, housirrg, medical care, cte. could substantally

inerense longevity.
Promising Designs and Summary

To measure the importance of predictors other than age awl sex on
longevity, we have developed a tool for stendardizing longevity which
woe call the fongevity quotient {LQ). In other words, just as the infel--
3 ligence qquotient (IQQ) standardizes for the effects of age on- mtelllgcnt_‘e
by dividing the actual test score by the expeeted score for a person’s
age group; so the LQ qlamlar(h?es({or the cifects of- age andl sex on
+ longewity by dividing the actual yéars an individual Sugvived from

P the beginning of a ﬁtluly hy' the expected years based on actuarial
. : L !
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tables of fife expectancy by age and sex groups. This, then, gives each
mdividua¥ a standarlize] longevity score and multiple regression
techniques ean be used to control for various factors and estimate
théir separate amd joint effects on longevity, and to «evelop a pre-
diction equation which takes all measured variables wto aecount
simultaneously. Studying group mortality rates usually makes sueh a
maltivarate approach mmpossible because the cells quickly beeome <o
small that the rates become unreliable. :

Large-scale langitwlinal studies of the aged may be the ideal
method (short of experimentation) to develop better predictors of
mortality. In sucl studies specific age cohorts are X‘l‘\)we(l over a
substantial number of years (say 10 or more), so thatdinformation
gathered at the beginning of the study can be used to predict mortality
and longevity for various types of persons. The major disadvantages
of such stuiies are the long time they take, the relatively large cost,
antl the problém of keeping track of participants who move. However,
several government agencies such as the Social Secarity Administration,
the Department of Labor, anl the Office of Economie Opportunity
are now comlucting large <eale longitudinal studies, and the anslysis
of factors preclicting longevity in these cohorts could be added to their
main focus at little additional cost.

In order to avoid the time and costs required by longitudinal
stwdies, vartous kinds of rétrospective designs utilizing records and past
surveys mutht be «eveloped. For example, one might study a eohort

- of veterans of Worhl War nr~iemy andd Veterans ddmipistegtion
records to correlate their, ity with their scores on their idtelligence
tests, healtl‘ examinati 1bsequent occupations, etc

Another retrospective dedign would be to take a sample ofpersons

who have achieved great lofigevity (say 80 years or older) and tompare
their charficteristicgath earlier point in time (say 30 years ago) with
those of t mates, based on the U.S. Census or other representa-
tive surveys. The characteristics that differentiated the sus#iving 80-
year-ohls from/d:e rest of thewr age cohorts (most of whom would be
dead) could })é predictors of longevity. ) ‘

In summary, then, we recognize that there are several behavioral
factors spych as wliet, exercise, smoking, and marriage that are pre~
iictors, of longevity. as are also several status characteristies sueh as
sex, r}née. mtelhgence, and sociocconomic status. However, the ex-
plangtions of why these vanables predict longevity are usually
ambiguous at best. -« ‘

+ Varous study desizns that may help resolve these ambiguities
,and find other predictors of longevity include the use of the longevity

/" quotient, longitucdwnal stilies, and retrospective studies using reeords

/
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or previous surveys. ”~ .
While sueh studies will not ciseover a “fountain of youth,” they

may help to unloek the secrets of longevity and make it possible to

extentl the proverbual “three score and ten ycars' to five score or more.
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Discussion _

Kovar: Dr. Palmore, if you are using the national for race, you
may not be talking about blacks and whites, you may be talking about
the white popnlation as opposed to all others. It is a misleading gen-
eralization, if yoy are usmg data referring to nonwhites and calling
them blacks. In l§fhe older ages, you are studying a crossover effect
probably cue, in part, to higher survivorship in the other nonwhite
populations rather than to the black population.

Palmore: I was under the impression that there were some statistics
on blacks only. (My review of the dgta found that they were comparisons
. of blacks—not s}l nonwhites—with whites.)

2 Siegel: You wuggésted that this crossover was hypothetical. A recalcu-

lafion of the mortality rates of the older ages based on the Social

» Security Ailministration data sustains the crossover at a slightly higher

. age, more like at 80 to 84, rather than at 75 to 79. The mebits of the

§tial Secufity data based on Medicate sre that the numerator and

* thé denominator come from the same basic collection system Hence,

there is not any secondary reporting of age as there is in computmg

vital statistics, where you get age from a death certificate for the numer-

ator and age fsom the census for the denominator. I do not mean to
imply that the Social Security data are completely valid either.

The crossover phenomenon occurs in other contexts that we do

not understand. For example, it occurs in the death rates between the

United States and Puerto Rico.

Greenhouse: Dr. Palmore, some of the statements you made had me
concerned about their epidemiologic implications. Let me concentrate
* - on one. I think you sajd something te the effect that an individual -
arriving #t age 60 may have had soxge genetic factor which contributed
to.survival to age 60, but its eﬂ'ect?snppears beyend age 60.

Palmore: Let me clarify that. To put. it another way, those individuals
who have some defective genes that would affect their mortality rates
at an earlier age are wiped out and de not survive to age 60. The idea

ERIC v 7T
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1s that once you have made it £0 60, thisproves that y ou have a basically
sound genetic substrata and there are no important genetic variations
that now mﬂuence the remaining lonievity of those that have survived
that long.’

Greenhouse: Well. I am not sure that I understand. I~ the population
above age 60 that homogeneous, which would permit you to say —with
tegard to behavioral fagtors, or Jisease factors—that there is no genetic
variation which contributes to Jifferences above age 60?

Palmore: I do not know. I am only saying that, in our study, we
found no relationship between the longevity of our subjects and their
parents. One possible exXplanation would be that at that age. there is
no longer any gefbetlc effect. .

Kasl: I have always been puzzled by the association of longevity with
+ work satisfaction, especially among blue collar workers, I have found
in younger age groups that work satisfaction is correlated with many
other variables but to find it that predicts longevity is & little surprising.

I was wondering, is it a fairly clear relationship in the sense that °
older people like physical exercise? If you cannot do housework or
hobbies like garilening, you do not report satislaction. In other words,
if you are slready disabled these things are not enjoy able, either hypo-
thetically or actually. Is that what is being tappgd't‘

Palmore: Stetistically, we attempted.to control for their general health.
When we entehed in the first factor, that of physical functioning ratings,
,then work satisfaction still is a very strong variable. As you knowy
statistical control does not plways completely control what you would
like it to control. While physical functioning ratings diminish the
relationship of work satisfaction somewhat, showing that there is an
intercorrelation, the work satisfaction still contributes to sulstantial
improvement for the prediction equation.

" Kasl: So ybu do interpret it as a kintd of riorale influence?

Palmore: Yes, morale and an mdlcator of remmmng active and doing
something meqnmgful . . 7

Atchley: We have been doing a longitudinal study of retired people.
One of the things we found in our study was that health trend, ie.,
whether the individual saw his health as staying tiie same, Jdoing bett,er
" or declining, had a direct impact on morale. It also had a direct effect
on both the level of absolute activity and the individual's perception
of having an sactivity deficit. So, health has a very strong impact on
morale .from two different sources. ¢
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As the Framingham stuily’s findings are at last being transferred into
clinical and preventi¢e applications among young and middle-aged
adults, in an effort to reduce premature mortality (i.e. prior to age 65),
the Framinghan: study cohort itself has entered the geriatric age group.
It is not unreasonable to Jdetermine whether the same or other risk
factors operate to promote cardiovascular Jdisease in the aged as in the
younger cendidate. This niay not be justified as a quest for immortality
but it is not outside the realn of possibility tifat the correction of con-
tributing factors, even in the aged, will result in & better quality of life. .

Risk factors which promote cardiovascular disease are a constella-
tion of influences. Some, such as those determining susceptibility (e.g.
age, sex, and heredity) we can do little about. Atherogenic personal
attributes such as serum lipids, blood pressure, and glucose tolerance
are modifiable. Living habits that promote these traits such as faulty
diet, overeating and physical inactivity are also modifiable. Other habits
like cigarette ymoking which can precipitate coronary attacks are also
theoretically correctable. Signs of preclinical cardiovascular disease,
including ECG abnormalities, cardiac enlargement and pulse wave
abnormalities indicate impending cardiovascular disaster. These factors
have been shown to be powerful contributors to risk under age 65, the
risk mounting in proportion to the number anu level of these contribut-
ing factors (figure 1T 4). The purpose of this report is to examine the
utility of these and other risk factors for predicting cardioyascular
disease in the elderly, and the implications for prevention of cardiovas-
eular disense in the aged.

‘There is a cornmon, if m:staken, notion that the usual eardlova.s-
cular risk factors no longer apply in older persons. There is gsome evi-
dence that this may be so. The impact of serum cholesterol (table II-1})
and cigarettes (table TI- 1) deﬁmtely Jiminishes with advancing age.
For ugamttes there is no discernible offect after.nge 65 (table II-1) and,
while there is a halving of risk in those who give up smoking before age
65, compared to those who continue to smoke, there is no discernible

79




T4 . .
66 Epidemiology of Aging

beuefit ufter age 65 (figure 11 3;. Dinbetes sl uppears to huvon waning
impact wigh advancing age, particularly i women (tablo I[-1). Further-
more, the combined effect of these ik factors, even inclading hyper-
tension, diminishes with sdvancing age (table I1 2). There i~ only one
major exeeption to the evidence of a diminishing impadct of conventiona!
risk factors with sdvancing age--blowml pressure ttable I1-1;. Compared
to the other major identified contributurs tu tardiovascular dizense 11
the aged, hypertension of bloud Pressure ~tangs vut #= the major risk
factor. This warrants o detailed exumination of the role of blood pressure
as 8 contributor to cardiova~cular disease in the aged.

Table II-1.
Regression of inculence of cardiovascular disease on specified nisk
factors according to age and sex

* —_— - 3 —_—

Univariate regression-coeflicients (unstandardized)
i

iy 7
Serum
K Diabetes Hypertension , cholésterol
Age i Men Women Men Women Men Women
453t0 34, ... e .- D988 1,806 -0.521 0654 0008 0. 008
55 1o 64, . 70t 1152 . 4 5668 . 006 . 005
B5t0 T4, . . e - 769 . 629 . 975 .84 - 0001 . 004
. Relative
- Cigarettes * weight ECG-LYH

; Men Women Men Women Men Women

45t054 ... . _ . 0.254 0009' 0. 012 0016 0.87 ¢ 060

55toB4.. .. . . . 188 - 005' .0!0 011 .748 L. 0I5

65t0 74 .. Moo= 052 145 008 000! 871 791
* ?

R . - .

t Not signiflcant. _

AMen and women 435 Lo T4, Framingham study. 20-Sear lollowuP

Hypertension ) -

An exarmnation ‘of the prevalence of hypertension n the
population at gime of initial examination st Framingham

age range 45 to 64, sbout.25 percent afflicted (table I11-3).
exam 10, after effective antihypertensive therpy became jenerally
avaiiable, hypertension is still highly prevalent and sises with o
ing age (table 1[-3). Even today, aboul every thirl person over 65
has hypertension. '
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Table 11-2.

Age trend in ineidence of cardiovascular disease—8-year probability
of cardiovascular- disease (%)

Y
y Men ~Women
A Optir;‘ml g P‘o?‘r Optilim.l Poor
ge risk ns rig risk
\/ -
< SR 0.6 _ 802 0.4 19.5
40, s 1.2 70.8 0.7 28, 4
L 3+ S S SR 2.2 7.8 - 1.3 38.0
1 | 3.7 81+9 2.2 47.0
B3 TP 3.5 ‘841 o 3.4 54. 7
171 74 8.8 51 - 60. 6
[ 9.0 840 7.0 64, 9
.1 16. 0 817 90 67. 5
? ’
: N Risk category
A Optimal Poor
SYSUOHE BPeoe s oo emeeeeeeeeeee e eeeene 105 195
Cholesterol...-._.-........_-._._.___.___........ 185 335
Glucose jhatol. . _ .. L e mcmm——a R 0 A +
Clgarettes. . ... .. ieueocrrmcrcmrccneraaeaaan 0 +
BOG-LVH . e et cm e 0 -+

Men and women 35 to 70. Framinghara study: 18.yeae (ollowup. s

An eveluation of ege trends in blood pressure reveals a dispropor-”
tionate rise in systolic pressure with advancing age compared to that
in diastolic (figuré 1I-6.1). In cross-sectional data women’s pressures

pear to be distinetly lower than men’s initially, rising to meet those
oF men at middle age and crossing over thereafter to end up bigher,
In cohort data, where pressures are followed as people actuelly age,
pressures never do cross over in the sexes, with women's systolic pres-
sures starting lower and gradually converging on those of men, Diastolic
pressures remain essentially parallel at a lower level in women than
men, reaching a peak at around age 60 and declining thereafter {figure
1I-6 2). The discrepancies between cross-sectional and prospective
slata possibly derive from differential mortality in men and women.

Because blood pressures increase with age, some appear to contehd
that this is either a phystological sign of progressive increase in arterial
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rigidity ur 2 compensatory change to ensure tissue perfusion through
narrowed vessels. However, there is no indication that hy pertension i»
more benign in the &ged than the young (table II-4). Neither the
absolute nor relative risk is any lower i the elderly than the young
hypertensive. Even borderline elevations of pressure in the elderly
double the risk (table [1-4). Even fur systolic blood pressure, gradients
of risk of cardiovuscular sequelae show no indication of u waning impact
with advancing age digure 11-7). There is also no indication that risk ~
of cardiovascular disease i the elderly is more closely related to the
diastolic than the sy stolic component of the blood pressure (table I11-5).

.
[

Table Ii-3. . ¥

+ Prevalence of hypertension at exems 1 and 10 by age and sex
' Percent HBP!
'/Age - *  Exam 10 Exam 1
* Men Women Men aneng
-
45t049. . . ..., .. 15 6 20 19
tob5d. . L. 17 9 27 29
65t059. . . ... . __ 16 16 25 g ]

S 1 7Y 7 W 20 24 32 "39
65to6O__.___. ! S, 22 25 1 h |
TOto T4 ool . 20 37 R | 1
T30 79 ce e e 24 . 43 1’ 1

» KB P = 216055 - e
Men and women 45 to 79. Framingham study. ' P .
Table fi<4. - ~ B o
Risk of cardiovascular disease aceording to hypertensive status andl
dge . -
e - . i .
- ~ Averlige annual Iricidenee per 1,000 )
Hypertensive statns Men . i Women I
,» 45-54  55-64 /G5-T4 4554 55--64 « 65-T4
" . b ' .
Normal., .. . . . ... 8% 156 175, 27 61 .88
» Borderline...._ .. ...... 4.5 30. 4 32T 6.1 14 4 22. 5
Hypeatension..._ .. .. ... 23. 6 43. 9 5.0 9.7 ¥V 237 356

Men and women 46 to 74. Framingham study: 20-Yeas followup,
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*Cardiovascular Event:
0.4 . Coronary Heart Disease )
|l ven Atherothrombotic Brain Intarcii "
A women Intermittent Claudication { i
0.3 or hypertensive Congestive Hearwi
= "
£ . 22
r-
8 02+ : 47 2
=3
& 14
0.1

i 2 3 4 5 6 7 8 9 10
Decile of Cardiovascular Risk Function Score

Risk Attributes; Systollc Blood Pressure, Serum Cholesterol, Cigareties,
Glucosge Toierance, ECG-LVH

- »

F!t;re 1I-4. .
Probability of a major cardiovascular event* jn 8 ¥ears according to risk function
score. Men and women 35 to 74. Framingham study: 18-year Tollowup.

Thus, there is no indication that' the disproportionate rise in systohe
pressure with advancing age is innocuous and even at low diastolic
pressures, risk rises in proportion to the accompanying systoli¢ pressure
{figure I1-8). There is also no evidence that women in advanced age
tolerate hypertension better than men. The attributable risk for women
for overall mortality, for cardiovascular mortality and for cardio-

« vascular morbidity is actuslly greater for women over 65 than men

*

(table IT-6). In fact, for women there is nd indication of a decreasing
attributable risk-for hypertension with advancing age as there appears
to be for men for overall and cardiovascular mortality (but not mor-
bidity) (table II-6). .

Tt is not safe in elderly hypertensives to await the appearance of
evidertce of target organ involvement before treatment since half the
cardiovascular sequelae appear before such evidence can be detected
on biennial examinations @able I1-7).

Labile blood pressure elevations are considered Jess serious than
fixed elevations. This is a Jogical fallacy since all blood pressures are
labile and high pressires”are raore labile than low ones (figuire 11-9).
Lability of pressure is also more pronounced in the elderly than the
young {figure I1-10). It is not safe to judge the need for treatment based
on the lowest pressur® recorded on a patient if the average pressure is
high, even-in the elderly. .

- "
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45-54 . 5584 65-74
20p )
% il o 153
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b3
2 1w}
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g
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&
o
- 5 =~
$
38
Guit <2020>20  Quit <20 Quit <20 20>20
Smoking Smoking Smoking :
Smoking habit
Ragrassion Coaff. 0340 0.317 0175
Standard€rror ~ 0.109 0.128 0.228
T-Valuve 3.12 2.47 0.77
Pigure 11-5. \

Incidence of coronary attacks among cigarette smukers according tv subsequent
cigaretta habit. Men 48 to 74 at exam. Framingham study. 18-year followup.
\ .

Lipids
An examination of the impact of the serum total cholesterol at djf-
ferent ages shows a definite waning effect with little impact affer age
656 (table II-1). Cholestero! is partitioned in thrée major lipoprotein
fractions—LDL, HDL and VLDL. Examination of the risk of cardio-
vascalar Jisease 'according to the cholesterol-lipoprotein fractions re-
veals an impact of cholesterpl in the HEIL and to a lesser extent in the
" LDL fraction (table 11-8). That in the VELDL fraction seerns to have
httle effect. Triglyceride appears to have little impact in men beyond
age 50, while there is an effect in women up to age 70, but this too dis-
appears when the other lipids and risk factors are taken into account

(tt}ble 11-8)." . ¢ N . '
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L3

“Fable I1-5,
'Rlsk gradients accordmg to systohc V8, dmstghc blood prebsure

Standardized regression coefficients

Blood pressure  GHD CHE~ OPAD CVA

component - <
Men Women Men Women  Men Women Men Women

Systolie...___.. 0.207 0-417 0,382 0.303 0.031* 0.45% 6517 0.610
Diastolic...__.. L2140 ,200 L2760 ~ 0370 -~ 378' 187! 271t 322

- Tota) C-V
' . A Men Wolen
Systolic..... i mmaa b mm e m e e e e 0. 304 0. 443
DOl - v e e e ceve i e emcnammmvan e —a—.—— . 1501 324
- -
. ¢ Not significant st p < .05, W
Men and women 6574, Framiagham smd? 20wyear (ollowuP.
Table I1-6. . ’ .
Att.nbutable risk for hypertension according to .age
L . Over-all Cardiovascular Cardiovascular
v : ortality mortality morbidity
Men ) .
45884 .. ... 17.9 29,3 . 16. 4
55064 _....0...0F 6. 1 2.4 17.9
8560 T Nemn vimenne. - - 31 - 12.9 1. 8
. Women vt
§5t054.. ... e 12,0 "28.6 19,4
17T 7 SR - 8.5 17.5 26.5 "
65 t0 74 L0 el : Mo . 345 26.9
N ] 4
Attributable rist=Total pop. rats—Nen-HBP rate/Total pop. rate X 100, '
Venand womert 45 19 4. Framiozhsm yindy- 20-yeat {gllowup. o

§5.- - .
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- Table H-7.  ® e
Incidence of cardiovascular disease in hy pEl’tl‘.‘nSIVQb prior to develop-
inent of target organ.involvement . .
Number hyper- Number Percent of
. X tensive and developing C-V cases
free of C-V disease free of
C-V disense without - . prior abn.
. ’ prier abn.
. . L3 \_..-“_ LY
_ MEN : .
35to M. ... 89 18 78.3
FLY TR © 104 .19 45.2
R 1 7N 7 S 42 19 45.2
+ -
, Totah ceovoveennns 285 - 36 52.3
WOMEN
3510 44 eeneee oo ) 59 4 30.0 :
R 20 T 153 . 20 . 47 o
. 53t N ... ... 175 20 39.2
Total-_..,.\_-___.-_ 387 a3 40. 8
1BCG M;?LVH. IVB, N8A. snd GGE on X-rvy. Exam. 2-10.
Men and ensstou. Framingham study: 16-year followup.
— - — - , .\‘
. . women )
L & ,
o 180f L~
o
. »
5 . . - Women
g 1504 Men
L]
g -&—--- ¥
35 ' Ve
q42%¢
Og .
[+
3 wo o
[
%.? L_ ,,}Cohort
s 120 ) Cross-
5 . - =Womenf sectional
. 110l A | . L 1 i+ 1 | |
B 4 48 . 51 56 61 6 N 76 81| . .
. ) Age(inryears) )
N
Figure 11-6,1. —

Aversge age trends in systolic blued pressure levels fur crws-sectmnaljnnd cnhort
doto. Men nnd women. Framinghom study: Exams 3-10.

Frem. wordon, T. end Fhurtiefl, . Means st esch examiistion and mtermmlmtion vatition of speciie
characteristics, Framingbatn study, ezam | Lo exam 10 The Framingham Study, Section 89 Wash.. DC,
U AALPO.. 1974,
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Of all the lipils and 1ipopro§eins, HDL-cholesterol has the greatest
5 mpacs on risk in ohl age table I1-8). A strony negative association be-
tween H DI~ holesterol aml CHD incidence i> noted in both sexes on up
to age 80 (table IT-9). This effect can be Jemonstrated even after ad-
justment for the coexisting effect of the other lipids snJl other risk factors
(table'11-9). ~ : )

Glueck and associates in a study of long-lived families have also
ﬁgoted that they tend to have unusually high HDL values (f). It is

Men Wornen
- - Age

= 140

8
[

e

o=
-3
|

3
1

Age

3
t

Age

Probabliity of CHD (in thousandths)

FY
<
|

L1t + 1 1
K 105 135 185 195 105 135, 185 195
120 150 180 120 150 380 -
Systblic Blood Prassure ) .
. Persons With Cholestérol 185, Norrmal Glucose Tolerance, No ECG-LVH,
Non-Smoker Source. Framingham Monograph No-27({Revised)

Figore 11-7.
Probability of develuping coronary heart disease in 6 years according to systolie
blood pressure. Luw nisk persons 35 tu 83, Framingham study 163 ear followup

-
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» Men : Women
"200— 2
m L]
g .
g b 211 ' |
R " 202
g 200 181 - . ll &
=
.2. 128
§ 100 — .
£
Py
" £
Normal |BMBP HBP ormal  BHBP -~ High
: /4’?4-139] {140-159) (160 +) (74-139) (140159) (160 +}
¢ l Systotic Blood Pressurg Level'
Figare [1-8. . ‘ JJ
Risk of cardiovasqular disesse according.to systolic blood pressure at dizstolic
, blood pressure lesshthan 90 mm Hy. Men and womén 63 to 74, Framingham study:
. 18-yenr followup. + . ’ ‘[
04 °

k=
I
£
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8
]

L 1 é Q
© L]
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3
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. . P ) ' .
| L L ¢ L L t i .
A o. 108 125 45 165 185 205
’ ) . :Level of SBP {mmHg) : s’
v 1. - # - - -
« Figare L4, v‘ \ " o )
Avernge !tandnrd devistion of systolic blood pressure as a function,of fevel, Fram- \
ingham sfudy: exam 3. .
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... 'Table 1I-8,
Standardized logistic regression coefficients for CHD incidence

ry
¥

+ Standardized logistic regression goefficients *

x
L Characteristics ! Univariate Multivariate
Men Women . Men Women
HDL cholesterol..s.. oo ocnee ... ~0, 4885  —0.741 5 —0.610¢ —0. 650°
LDL cholesterpl e e v o c v vvcee e - . 2583 .303°9 L3324 . 2609
Triglveeride.. ..o oeou.._. . (48 2066 — 002 —-. 106
Stystolic blood pressure ... . ...... . 3234 400+ 327 ¢ . 216
EBCG-LVH. oo el L2798 L2074 . 2454 L1393
\ Relative weight_.........__..._... T 029 .283% . 018 .031°%
THsbetes..__..__.. mrmcmrmenmnan ~, 024 * L4748 —_ 114 . 390
. ] 1
UMeasured st eram 1L, .
2 Bstimated by method of Walker-Duncax.
Ip o5 'p<l tp <00l * : ’
.Y Menand women 49 to g2, Fromingham study: exam 11. * )
'I'able II-Q. T,
Univanate and multivariate logistic regresslon coeficients for C'HD on
HBL cholesterel ; -
‘ .!: W
. o - ! Muitivariate
Age and sex Nnmber Umvaraato
of ¢ Lipids  Lipids and
. N other factors
. - e e ¢
\ Men .
OB e e « .25 —0.496! —0. 3437 0.618!
6060 ...l '32 | —g08%  —. 6642 —. 729!
& T0t0T0 e i e . 22 b, 405 —. 495 —. 409
men o
. 80059 el 27 ~.680°  +.640° —. 0229
6040,69.. ... e 19 —1318% —L0I9* —. 770
0079 o eeemane 17 —.087 —. 132 —. 261

Cocflitiants arm estimated by the method of Walker-Dullm and standardized LiPldsinclude LDL choles
tecol and trigiyceride, Other Iactors refar to a¥stolic biood pressure, LVH-EC G and relative weight:

v VP05 (EXL08) PO (£>2.30) Fp<00l (t>3.0d)..,
Men and wormmn 50 to 79. Frapingham study: ezam |l
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? - ~ Waman
E Men’
€
2
3
>
3
‘Q 5
3
c
=
@ , ;
§ .
1 | i 1 L | I DR
40 45 . sfo 55 < 60 '
. Agedt Exam3d - .
X i .
" FigureXi-t0, * _ T s .
Intrasindividual standard devintion of systolic blood _P_l‘ésurc by'age\and sex.
Framingham study: examt 3. + X - -

conjectured that HDL SQW;S as a scavenger lipoprotein facilitating
remoyal of cholesterol from deposits and interfering with cellular uptake
of excess cholesterol (2-4). .

Cardiovascular Risk Profiles . - Yog
, -, “ B -!l
Using ordinary office procedures (blood pressurep ECG, sud a cigarette
history) and simple;laboratory tests (a casual blood. test for'sugar and
tholesterol) it is possible to estimat risk of a variety of major cardio- -
vascular events bver & wide range (figure 1I-4). By synthesizing this
information intg a composite risk estimate using a muyltiple logistic .+
function (7)), can be efficiently estimated detecting those with -
- multiple marginal abnormalities at high risk as wall as those with °
*  marked elavatibns of single risk factors. -

-

[3

. Because several components of the risk profile {cigarettes, choles-

Y terol engdl glucose tolerBnce) have a minimal impact over age 60 it
seems reasonable to seek more potent ingredients from which to con-
atruct a rigk profile for the aged ~Of 1,025 mien and 1,445-women gged 40 *
£0 82 and fres of CHD at the 11th biennial examination, 70 men and 63
women subsequently developed CHD in the Framingham cobort. Using
& risk function based on HDL and LDL cholesterol, systolic blood
pressure, ECG-LVH and diabetes, less than 2 percent of the subsequent ~ . -
CHD cases yore found in the lowest decile wheréps 25 percént of the '
dages for men afd 37 percent for women were found in the, highest

91 !
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-

decile (figure II-11). Predictability held for each specific age group
over 50. This predictability was at least as good as that obtained by
the usual CHD risk profile at younger ages using tle conventional
nsk factors. It thus appears possible to select candidates for cardio-
vascular disesse in advanced age as well as in the young. Since some
cardiovascular risk factors are applicable at older ages, the possibility
of deferring cardiovascular disease at this stage in life becomes more .

plﬁvUSib!B- a
' 1]
h &
Numberol\ v
CHD Events
Men
20[-% ’
“ / i
4 . ' . . ' i ‘
10l T o - SN BN
. .t; ‘;_.’ i — "‘ _'. ’3""_‘
. .. . - E, -, 1 ,;j, e
- 0N =1 bl b 11 F
¢ " : et
1 1© 22 3 4,5 6 7 8 9 10
! R - Decils of CHD Risk
. - e -
. ‘ t
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/ CHD Events s
Women w—
20F ’ .
-~ ) : b -
| A: -} .
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- rF. / . A
104 . I IR
" o S T 4
e T I
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In the older age group’ HDL-cholesterol, LDL-cholesterol, tn-
glyceride, systohe blood pressure, relative weight, djabetes and ECG-
LVH are, takeh alone, associated with CHD risk (table 1§-8). When
the net effect of each is assessed by combining them into a multivariate
risk function, triglyceride and overweight no longer contribute signif-
ieantly. to the observed rate of occurrence of cardiovascular <lisesse. -
The relation of triglyceride to risk of CHD, more apparent in this age
. 3\ group in women than men, seems to be & consequence of its association
with diabetes and -low HDL-cholesterol levels. Overweight is also a
! noncontributor in conjunction with the other risk factors butitsfrequent
/ association with elevated blood pressure, depressed HDZL-cholesterol
7/ and diabetes makes weight gontrol an important feature of any prophy-
lactic program It is not clear whether control of triglycerde per se
improves the impaired glucose tolerance, low HDPL-cholesterol and
overweight, with which it is often associated. ‘
Although 1t is repeatedly observed that the to€al serum cholesterol
1%, at older ages, not refated to CHD rigk, it is now clear.that two df its
components—HDIL and LDL—are acling in opposite directions. By
analyzing the serum cholesterol fof these separate components, it is
- possiblé to demonstrate that each is \nssdciated with cardiovascular
' risk in the eiderly. Whether correcting”this pair at this stage it life is
. beneficial remains to be demonstrated, . .
R In any event, it is possible in this ohler cohort of the Framingham
— _study to segrefate low Tisk from high risk coronary candidates, over at
least a fifteen fold range, comparing lower and upper quintiles. CHD
incidence at advanced ages is no more & random. process than it is at
. younger ages. Since most of the risk attributes which are predictive are
modifiable thére is some possibility that CHD risk is also modifiable,
even at s uge. Of course, ability to preict s no guarantee thd®
interventions to correet the ingredients of the visk profile will neces-
sarily be frmtfn). However, it would seem worthwhile to try and find
L, - out in order to obtam & guin n the ghality, if not the quuntity of life
Ve > in later years.| - ’ PR /
; Aging and Cardiovascular Disease o
1t s difficult to speeify precisely what aging is. 1t is likely move than
the sum of failing eyesight and hearing, slowed reflexes, loss of stifture,
gnarled stiff jsinty, wimkled skingloss of vigor, strength, and memory,
poor st}wll\and tagte, or even inpaired cardize function. P
However, mardiovayfilur disease is a prominent feature of growing
oldl and 15 too often the undeserved reward for wehicving a venerable
stage 1 life Strokes. cardiae falure and ocelustve peripheral artenal
.- disease are all too often a feature of growing old and are selilom seen
prior 40 age 60 (table [f 10). .USq,_ns in the youny, coponary diséuse
1+ a8 common affliction n the elderly. There is also soine r&son to befieve
that progressive <shutting downiof the eirculation due Lo ntherothroni-
hotie, emhohe and arteriolar lisease may contribute te the gencral -
- ~lpehne in oé:_r:}n function with advancing age. Ih any event, less cardio-

v a® —, . .
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vascular Jisease would certainly make ol age easier to beur. Avoidance
of strokes, in particular,”which rob its victims of their ability to com-
municate, their dignity .and independence, and physical prowess and *
self-reliance would be most welcome.

Table II-10.
Incndénce of cardiovascular events according to age an sex

Average annual incidenee per 1, 000 |

Coronaty _  Cerebro- Peripheral Congestive
Age heart vascular arterinl heart /
disease accident disease - failure
Men Wo- Men Wo- Men Wo- Men , Woe
men men men /" mien
: /7

dito L. L0909 1. 20 -0.9 .1.8 0.6 1.8 0.8
53to64... ... 208 95 32 29¢51 L9 43 27
6.')!.074.;_.,_-‘-. 20,4 14.5 8. 4 86 6.3 3.8 82 6.8

Men and woten Bio4, 'Framlnltlm}l atudy: 20-yenr followyp

An exarhination of the gradient of Tisk \utﬁ'advancm" age in the
Framingham cohort revesls a steep rise even in those who are entirely

. free of cardiovascular risk factors (table I1-2). It is also of interest,

howégxr, that the age trendin cardiovascular discase incidence is much
less Sleep 1n those who are in the worst cardiovascular risk categor
indicating that cardiovascular risk factors can blunt the effect of a;g
It is also clear that even_over age 65 those with multiple risk factors
re at greatly mcreased risk compared to those free of them, although

" the relatire nisk is less pronounced than in. the young.. It appears that

multiple risk factors can make one old beynml one's Years as regards
the. caulwvasculo.r apporatus,
The change in biomedical Teatures of the cnr(llovas;cular and

. cerebrovascular systems with age is not only di cult to ascertain, but

hard to conceptualize es well. The chief difficulty is to Jissociate those
changes Jue’ to aging per se from thosgt due to some cnvironmentsal
or (nternal nouous influence nctmg overtime. The mer® fact that the
incidence of 2 condition }lcreuseﬂ with age does Not establish it gs o
dnrect consequence of aging. In evaluating the pathology attributable
to aging it is necessary to establish some unique effect. At least three
possibilities must be consilered. T} senescence of tissueg per se, 2)
altered ability to cope with ever _present noxious influences, 3) the
g'raater time of exposure to these noxicus agents in the aged. o
"Using multivariate analysiz_which attempts to take age into
nccount for each of the risk factors indicates that age does indecd
m-count for a part of the effect of each factor on cardiovascular Jisease

CERIC L 91 S
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. . [ ) .
cilence (table IE-11% [t s true for every catliovuscalar disease
enul point and even when all factors are considered together. Thus is
one way of trying tv sort out whether age 1- exerting a unigue effect.
However, even here we cannot be sure that the residual risk assigned
to uge 1o reflecting more than the ime-doze product of the nsk fuctorms—
_age meaming how many years exposed to the risk factor,

Table II-1L
Regression of inculence of canliovascular Jiseuse on specified, sk
factors with and without age

4
» - [ -

N R

" Serum
cholesterol

I nabetes . II1.r erteasion

Regression coetliclent

Cravarate
Bivanate . ..

Men Women

0.907 1313
L7686 ¢ 1025

Men

Women Meh

Wotnen

0. 503
. 643

0. 574
/538

0. 005
. 006

0. 008
. 006

' Relatyve
Cigarettes weight

-

LCG-LVH

Men  Women ‘Men Women Men Women

0. 107 —0. H1
188 4053

0. 004
L0y

0,839
. 130

0. 0t
T

1. 098
016

Cmivarite
Bivariate ?

-
1

* Factor alone
¥ Factor pits ade

\fan and' women 45 to 1 Framingham s_tud&' 2Year Iol"nwup

.

Some of the phenomena we associate with aging fike baldness,
_graying hair, presbyopia and loss of staturve are not related to cardio- a
“vagenlar iscase wmeidence at a given age. Iy st aging per se that causes’ .

candiovascular meunlence anid nsk fnctors to increase with wgze, or only
the tune-dose product of the action of ilentifinble risk factors?

.

Preventive Measures - L. . .

. ¥

_ S . ‘ .
So'far os preventive measures are concerned, it must be.recognized
that eardiovascular Jisease 15 an insidious disorder which hes its roots
i, young adult hie, possibly even in ¢hiklhood. Logically, then, pre-
vgntive measures should be appliedt early in life to reduce the bur::ix of
[

.

thege diseases both n the elderly and young candidates. Flowever@his
Jlogs not neceséarll) mean that all preventive measures are worthlegs

. onee n venerable stage 10 life has been refwhcd . "
. Cdnclusions based on interventions in the young or- middle-aged .

are not necessarily applicable to older people. ‘The absolute risk in ﬁ
. oldorly 14 consitterably higher than w the young ‘The subelinjcal pa-

<
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thology 1n the aged ishikely to be more severe and hence more difficult
to regress. Once olil nge 15 attained some risk factors have relatively
little impact. Those escaping disease togdvanced age may be less sus-
reptible to the known risk factors and bettér equipped bivlogically ta
cope with them. ) ' . ,
) These corisilerations suggest that preventive efforts begmning m™ " &
the eldetly may have little value. However, we must not lose sight of
the fact that because of the relatively high inculence 6f mortality in the .
elderly the absolute impact of preventive ineasufes short-term may
artually be greater in the elderly than the young despite a lesser relative
" impact. Also, since life expectancy is short i the elderly, freedom from
catliovascular disasters could enhance the quality of the.remaining
years of life, (f not 1ts duration. A small reduction in morbidity.and
mortality over 5 years in an elerly population may save more lives and
produce a greater reduction in'suffering than a much greateg reduction
i the samgumber of yosnyer candidates for carf@vascufar dlgeafc. -
There 15 some indication that cardjovadcular mortality is not afixed J |
liabihty of aging. Examination ol secular trends in cardiovascular mor-
- tality over the past desade reveals a detlining coronary and cerebro- .
vascular mortality. This improvement is not confined to the young and
« 13 ulsp apparent i those bver age 65 {table L[-12). This would appear
to Indicate that there are modifinble contributors wotthy of attention.
Although this does_not eliminate the nged.for controlled preventive
- ttials in the aged, f{does justify some optimism. .

.

S

A

.

Table-II-12. ' L
Percent change in heart attack death rates, U.8. 1068-74

o . A ————— A

1 -

Rate per 100,000 ™

- L - [
[ Age group . White . Nonwhite
-~ ) - Men, . Women Men Women &
J
- o _
todd_ ... . -21 -20 -31 - 37 .
310 3.ty -13 ~14 —16 _22
0 At B4l . - 15 B ) . — 18 B
. fito .. . . -1 —20 -26 -0
g TN e e e e
. Ath cepislon, codes 110113 ) .
Noutce sAmeriean Heart News. vol 111, No 8, 107 N |

* “
! [ ) ¢ .- . .
"The specific_preventive measures which may be of valué in*the
aliderly are Erst and foremost blood pressure control. Also, uf potehtigT
benefit are weiht reduction, control of HDL4holesterol and possibly,

ancouragement ofsphysical activity. e , L e .
In the present state of”our kngwledge (or ignofance), 1t seems
~B¥E that the key correctable risk factor for cardiovastular isease in .
the aged 1y hypertjlnsion. This 1s ope factor which is & powerful con- * |
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tributor to all the majos cardiovascular diseases which afflict the
elderly: 1t is one factor which operates with us much {orce in the aged .
as in the young;.it is correctable and easily detected; it 18 highly
prevalent in the aged; and there is already evidence that correction of
hypertension is effective in redncing overall mortality and the inculence
of strokes and congestive heart {ailure (6, 7). This needs greater
emphasis becanse an examination of trestment of hypertension by
age and blood pressure lével imdicates that only # small percentage of
hypertensives receive treafment and the percentage vecerving treat-
ment decreases with advancing age (tahfe' [1-13). Eved at 200 ramHg
systolic blood pressure, less than 32 percent receive treatment.

Table I1-13. .
» Dercent recerving antthypertensive drugs :
Systolic Blood Age
Pressute -
. 35-44 | 43-54 35-64 65~74

. )

MEN - . ’
40t 149... - . = 2 26 223" 2. 49 166>
130 t0 159 .. . 175 5.7 T2 . e
160 ¢ 169. . . 10. 42 8. 25 835 7 7. 02
170 to 179 _. . - 1230 - 13.89 15. 44 14. 8t "
180 to 189, . © 2308 . 2T eT 23. 73 1429
190 to 199, . . o .00 26 42 30. 61 17.39
200 plus. .. .. .. 10,00 °  2WTR S 36.7F 20. 83

a ! . N v
- WOMEN - oo . . ‘L
metotey. . .. 3, 45 530 386 5 93
[T 2 b *o0.53 . 1084 6. 33 7. 97
160 to 169_ . . L 10. 71 14776 1.60 047,
170 t0 179. .. . 22,22 20 77 16. 28 16. 13
180 to 1804 . « . - 22,22 31.43 1745 . _ 20023
190 to 199 - +40.00 +  33.33 . 40.8) 26. 92

£, 200 plua. .. . .. 4285 a3 33 . 39. 58 . 32,24

[TV

LI .
<1 On esam precedang the firse pse of antthypertensive dmes
Men ond women 353t Franungham stidy evans 1‘5

’

’ )

‘This low treatment rate derives from not only ddficulty m attaming

« “adherence to treatment, but from a number of misconceptions some -
physicians appear to have about hypertension. Elevated blood pressure
1 not a physiologic roncomitant of aging; it i rot less sertous m the
agehasystolic hypertension 1s nat innocuous; the lowest pressure ge-
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¢ cortled 1> not the safest pressure on which 1o judge the teed for treat-
ment, and 1t 15 pot safe to awalt farget organ involvément before
freating. : . )

« "' Successful control of multiple risk factors requires personalized
care JIncluding counseling and long-term trentment to” contrel risk.
factors, 1n addition to survedlance Lo «etect and monitor changes in

: sk factprs. -

Other systems of health care than the ordinary prynary practi-
tioner may be required to accomnplish this because of the size and nature
of the problems, the neetl for frequent followup, andd the competition of
medical illness which must be given priority. '

Antervention programs to modify risk attributes in the elderly con-
stitute & formidable problem because of the high prevalence of the con- |
tributors to cardiovascular iisease in the elderly (table I1-14). Most

+ are exposed to ‘at léast one risk factor, autl Byen confining attention to

. hypertension, we Tust contend with 27-48 percent of the aged popula-

~ tion. Risk profiles cahi assist 1n selecting those jn greatest jeoparly for
preventive medical interventions. JHowever, * because of the
vhigh prevalente of candidates for cardiovascular Jisease, personal
hygiene andl public health measures”are also required to rpduce oyer-

. " weight, increase physical uctivity and modify Jiet. Preventive medical
~ interventions should place particufar emphasis on management of
=- hypertension. Preatment shoull be kept a» simple as possible, to en-
s .
' Table 114, ~ .ot . ’
|+~ <Percent prevalence of selected “risk factors” in the United States
o H cs Dia- . EC-
426 and sex Inactivity  Obesity tezspl%l; sms:g:t? beigs clgfeggr. E\'l‘i'l
] - olemia i
:‘ b Men
". o+ .
35todd... . .. 121 125 “135 488 11 203 2.9
d5to84_. ... . .. 169 147 183/ 431 L1 157 48, 7
55to64... . .- 2L 0 12. 5 22.3 37. 4 33 2335 1! 101
65&?74-----.__._‘ 271 12. 7 27.‘1 . 22,8¢° 32 2l 6 L A |
. Women . N
dptodd ... 13.3 20.1 84 a8 8 .8 12.9 .9
45t034.. . .. 183 242 182 3l 29 480 3.6
GbtoB4_.., .. .. 30.8 30. 9 3.2 .24.2 32 49. 7 4.1
G5toTd._ ... ... 39.0 27.2 47. 6 0.2 . 6.1 31.0 9 G .
e - R T - :
¢ Framingham. Mass, R
. 145 and aver. » o’
Lielinasons. Loactivily Bg E‘.ys’en 1 ,"-:"lamthanwll'tenmmnte L1954 58, Oibesity is welght

20 pereRnt or more above medinn «i60-8.. FLJ et tensivn isa blood Pressure at least 160,90 . 1960-67) . Uigorette
smox1/I® refers to current habus (sF0s. [uabetes i medicaily tieoted (160-52,, Hypercholesterglemln i o
seram cholesterol gt least 260 m@To J60-62;, ECU-LY I i3 an electrocardiographic pat:tem UM8-53),
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I

« hance comphinee, a'madest reduction in pressure s better than none
and normalization of the pressure should not be regarded as an pdica-
tion for discontinning treatment. )

Effective control of«ardiovascular risk factors in the aged reyitires
a change 1n the emphasis and attitudes of physicians and other health
workers. Old age 15 not a ~in and the aged «deserve preventive manage-
ment as well us the young. The occurrepce of a stroke, congestive
fasture or a coronary attack 15 not a just rewand for fichieving old age,
nor 15 it an mevitable consequence of aging.

-

N
\ »

' Recommendations - N - “
In conclusion, the following recon}s;eqdatior}s are Mule:
1) Further researchdn the operation of cardigvaseitlar risk factors
to determine which ones influence cardiovascular movbidity in
- the aged. #

’ 2) Clinical tnals to determine the efficacy of hypertension c8ntrol,
in general, ‘and control of systolic hypertension ip particular, n
the aged, since hypertension is the key remediable factor pro-
moting cardiovasenlar disease in the elderly. ;
. 31 Studies to determine the amount and natura of the disalility in

. the aged attributable to cardiovascular disease, .

4) Studies &f the reasons for poor compliance with antihyper-
tensive therapy in the elderly are nrgently needed in view of the
high prevalence of untreated hypertension in this age group.

5) Studies of the efficacy of early detection and treatment of con-
gestive heart failure versus treatment after oveft signs appear
warranted in view of the severe morbulity and poor prognosis
found in the Framingham cohort. L

6! Further clarification of the rdle of diabetes in promoting cardio-

. vascular disease in the elderly"iy needed to determine if obesity-
related keto-resistant, hyperipsulinemic diebetes exerts any

unique effect. ' . .

71 The unique relation of HDL-cholesterol. to cardiovascitlar, disense

' at advanced age Jdeserves further attention to learn more sbout

the mechanism, what determines its level in the aged and how

’ /u'l can best be modified. )

r
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Discussion

Weksler: ¥ was interested in Your statements thet these lower blood
pressure elevations, let us say 90—or even less than 90—to 105 were
effectively treated. I thought Fries' study suggested that we could
wtervene only at the higher end and alter the natural history of the
disense, Are these new deta? . .

Kannel: The data that we are telking about here relate to the hazards
of a given level of pressure and to the advocacy of treating it effectively. -

Weksler: So you do not mean for Us to conclude from your data that
we can reduce the incidence of complications by treating patients who

are horderline,

Kennel: I do not think thet you can infer thet necesserily from these
data. However, as I pointed out, at 200 millimeters of mercury, systolic
blood pressure, only about 30 percent of all elderly people receive
treatment. Now those are the kind of pressures that Fries is talking
ehout. ' ! *

1. .
Palmore: Please explain the date about the decline in mortality.

Kannel: Lately, there has been reported & decline in overell mortality
and in gardiovascular mortality, particularly between 1968 and 1975.
The question has arisen whether this trend 15 in fact real and whether
1t is gttributable to changes in life-style. Parenthetically, it is encourag-
tng ‘to see that even in the oldest ege groups there was e significent
decline in mortality. . T,

Costa: Dr Kannel, I found it very instructive that your"data seemed
to show a differential salience of risk fagtors. Rather/then assuming
that there is a continuing contribution fyom the othepri 1
age, only systolic blood pressure held upfin the longitudinal analyses.

Kannel: Of the conventional risk factors, the one factor that seems to

hold up ‘best with advencing age seems to be blood pressure. We are )
looking at other factors &s well. It looks like the lipids do contribute ;
contrary to what we previously thought. We had been confining our
fittenfion to the total serum cholesterol. More detailed analyses of

serugn cholesterol reveals that there are two components involved, one
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the low density Lipoprotein (LDL) cholesterol, which seems to be
atherogeme and promotes this diseace, the other high density hpoprotein
. (HDL) cholesterol w hlch «eems to be the tf ansporter of cholesterol out
of tissue and 1s thereford prosective. There appears to be a continuing.
. ansoctation of each lLipoprotein fraction, particularly HDL cholesterol.
with cardiovascular mortahty and morbidit_v rates into tha advanced g
vears.

C;sfa: Do you have any speculations ‘as to the declining influence of
diabetes in the elderly? .

Kannel: This problem deserves much more attention. It is an obesity-
related, keto-resistant, hyperinsulinanemic kind of “‘diabetes.” As such
this may not have the same significance as an nsulin dependent early
age of onset type of diabetes. Investigators in the diabetes field lose
sight of the fact that what they are talking about basically in their
studtes 1s hyperglycemia and that the assumption that. this 15 a uniform
entity, I think, is e gross oversimplification. - The assuraption that thd
solution to the problem is solely to reduce the blood suger is alge
misconception. Diabetes is a complex metabolic disarder, charactérized -
not only by impaired glucose.tolerance, byt by lipid aberratxons over-
weight, and high blood pressug all of which need attention. Perhaps,
\f the concepf of control included the other metabolic aberrations,

° then we mght see some change in the cardiovascylar sequelae of
diabetes. NS

Greenhouge: Do you think it is possible to obtain information relating
longevity in parents with longevity of the index case? Do records for
subjects m the Framinghem study go back far enough to correlate
data on risk factors to index cases with Yhose risk factor measurements
whlch might be obtained from records of parents?

L4

Kannel: We do have subjects in this study who have siblings in the
cohort and, lately, we have completed an offspring study It is there-
fore possible to look at the level of risk attributes in the offsprige of
this cohort at the same age and stage in lfe as the parents. These are
of the same genetic pool. This was done by Dr. Feinleib who found
that certain risk attributes are lower at-a given age in the offspring
than they were in the parent.

. We glso studied the correlation of levels between parents, off-
aprmg, sibs, and spouses. Although we gained some insight, 1t is still
very difficult to dissociate genetlc frem environmental influences. We
are also in a position to ook into the risk attributes of long-lived ——

«  people in relation to those short-lived. In fact, many years ago, when
these risk factors were systematically measured in the whole cohort,
we included this capability in our planning.

Atchiey: In the findings that you presented ahout the high density and
low density cholesterol, how does that relate to the blanket treatment
of trying to lower all kinds of cholesterol? .
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Kannel: Fortunately, those things that lower LDL cholesterol raise
HDL. In other words losmg weight lowers LDL some and-raises HDL,
exercise raises HDL. The kind of diet recommended by the Hcarl
Association of low ch rol, low saturated fut and reasonable calories,
has the appropnadte eﬂ'ent on HDL. Wherg this doex become a problem,
[ think, 15 in the drug treatment. This miay explain some of the drug
treatment failures n that little attention has been paid to what has
happened to HDL#vhile trymg to reduce LDL.

Wilkie: In defining hy pertetision, what would ')ou call your' lower
Limuts for older’and middle-aged people or is 1t the same at all ages?

Kannel: We have looked at ghis in 'two ways. We looked at this in
terms of hypertension as viewed hy elinicians, because they think
categorically, but we think this 1> nénsense. We elso looked at it in terms
of blood pressure levels. The data you saw arc the regression of the
mcidence of cardiovascular Jisease on blood pressure level and these
regressions seem to hold up pretty well with advanced age. I do not |

" know what & normotensive bloodpressure level is in an old person

compared to a young one. I feel it [> not & meaningful questiod, In the
short term, the absolute risk i> higher in theelderly at any level of
pressure and the relative risk i1s as great as in the young.

Wilkie: There has been some work .indicating that cardiovascular
. du-ease.and hypertension are related to the rate of intellectual impair-

T~

ment among middle-aged and oldgr people. This is getting to be an
issue now. At what pont do you try to classify your people?

Kannel: I would recommend looking at blood pressurc without any
preconceived notions as to categorical hypertension. I recommend
‘just looking it the intellectual scores and various parameters of in-
tellectual function according to Blood pressure level without worrying
about what is Being designated as‘hypertenmon .

Siegel: Your chart showed 1968 to 1975 a» the period with the declm-
ing trend of cardiovascular disease.

Cohen: Is that the same for men and women? *
Ka:&nel The total mortalit}hfor cerdiovascular disease seems to be
down in both sexes and in all age groups. It is not just a result of a
regrouping phenomenon which you often run into with different fashions
or (hanges in death certification. It i3 a feal phenomenon and whether
it is due to changes in life-style is, of course, speculative, bug encouragmg

Waldron: If we look at death rates from 1900 on, we see a'tendency
for them to rise during each 2cen boom and_ to fall during each
recession. This indreages t recent decline ip ‘death rates mny. de "
related to the recwsioﬁ"‘m e econom?

Kannel: We gain credibility only if wc sesys sustained effect in mor-
talrty—-—a real tmnd—-and if we gre sure that we have not been con-
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fused by change in fashion in death cgytification. T would say, anytime
we see a ‘fall in the cardiovascular mortality, we should see a fal} in
overall moftality. If these two are digassociated, I would not believe
the data at all.  ° - .

Kovar: T was interested in some of your statemedts abo%t people at
the dlder ages, particularly with regard to the sex dMferences. Since
mortality for cardiovascular. diseases is higher for males at younger
ages, have you used life table analysis to see what happened 1 the kind
of population you had? L

Kannel: The gap in \incidence cleses with advancing age,jWe. have
looked to see if we ‘could explain the favorable experience of women
compared to men on the conventional risk factors and we cannot. Are
you suggesting that o life table analysis in this regard would be more
enlightening? oL ¢ ¢

Kovar: I think that it might be helpful.
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Epidemiology of Senile Dementia T
Erhest M. Gruenherg, MD,, Dr. P.H. '
Johns Hopkins University |
N School of Hygiene and Publiy Health
' 615 North Wolfe Street.
Baltimore, MD 21205 ,

Senile Dementia: A Disease

We often err in our thinking abont ““the -agifig process” as spmehow
synénymous with pro ive deterioration in social and physical { une-_
tioning. It'is true that such deterioration is common, among the elderly.”
But I am convinced that this is because senile Iﬁement.m is such a
common disease aftho h, I concede to you, an incompletely under-

- stood one.’' Let me b by describing some of the features of this

common disease of old ‘age. ¢
Senile dementia is a clinically recognizable condition, with its own
peculiar nting plcture I quote from a recent artjcle byV A. Krel
(1), “Senfle dementia is a mental disorder of gradual onset and cop-
tinual progression, characterized by a certain type of memory impair-

, ment—namely an amnestic syndrome, the essential feature of which is
severe impajrment of immediate recall, shorfened retention span, dis-
orientation, loss of recent and remote memories and sometimes- con-
fabulations.” (Confabulation consists of making ready answers without
regard to truth.) I quote from Kral, rather than from the DSM-II (2);
or the WHOQ glossary (3), simply because he does a better job ol'
describing the condition. .

This clinical:condition which the psychiatrist, family practitioner
and internist frequently_see is a manifestation of a specific brain,
diseadd known as senile brein disease. The lesions occur mainly in the’
‘hlppocampus, fornix, and mamzoilary system of the brain. The pathology

. is visible on autopsy as senile plaques and nevrofibrillary tangles which
can be easily recognized by any treined pathologist. ’

The brain changes dssociated with senile dementia are somewhat
perplexing. Statistically, tHere is & correlation between the quantity of
brain pathology and the degree of demenita observed in cases who die.
But some cases are far from the regression line. Indeed, at autops;,tr] the
brains of some people who had been extremely dement.ed show virthally -
no brain damage, and individuals who were quite jucid during life
have Been found to have brains riddled with plaques.

There are other physical conditions which cause similar, or even
indistinguishable, dementias—other chronic brain syndromes; e.z., can-

. cer, arteriosclerosis, poor nutrition, chronic alcoholism. &

The most common dementia is the senile dementia due to sehile
brain disease. It is so common, in fact, that one-fonrth of the people jn
this room today can expect to develop it if they live to 80. %
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&\ word about Alzheymer's disease. Alzheuner’s disease presents a
pathological picture identical to that seen in senile brain disease, but
4t occurs before people reach the age of 65. It is an extremnely rare

«  condition, so rare that we are not exactly sure just how common it is—a
generous est'mate of its prevalence is less than 0.1 percent. Byt it 13 2
favored research topic—probably because it hits pegple during their
working years. In any ease, Alzheimer's disease and sehile brain disease
may or may not be the ;ame entity. If we saw a Jip ih the annual in-
eulence rate curve for these conditions between ages 50 to 65, we could
conclude that they are two different conditions and concentrate on the
much commoner condition whieh causes senile dementia. But we should

’ be concentrat ng on senile Jementia anyway, because 1t is so common,

1t 15 much easter to study. What we need are clinical and pathological
data on the same population, and the recognition that we are dealing
with a disease, not & normal, inevitable aging proeess.

Epidemiqlogy of Senile Dementia

We know painfully little about the epidemology of this common
crippler. In 1972, Kral () correctly reported that there were no
-epulemiological studies of the psychiatric morbidity of a truly rep-
resentative sample of the aged population, so no true incidence and
prevalence rates could’be determined. .
-However, we now have some data which are currently in" press

4) on a small 12,500 population) south Swedish population we call

* Lundby, which .was screened for all psychiatric illnesses in 1947 by
Essen-Moller and again in"1957 by Hagnell. Every member of the
population, sick or well, was interviewed on both occagsions, data were
gathered for episodes in the intervening decade, and o great deal of
care was taken to malntain consistent eriteria for case identificatiof.
But when Professor Hagnell and T examined the data for cases ¢f senile
dementia—both psychotic and nohpsychotic—we discovered a curious
phenorenon. The,clinieal syndrorde of senile dementia had acquired g
much ionger average duration between 1947 and 1957. This finding
eme{ged after several years of trying to unravel the mystery of why the
total prevalence rate for all mental isorders in the Lundby population
was simficaptly higher in 1957 than in 1947. By applying the 1947
age and sex-specific prevalence Tates to each age and sex group in 1957,
1t was posstble to show that much of the inerease had occurred in the
oldest agé groups. Detailed examination of theydata showed that up
untlt gbout 1949, episodes 6f cenile dementia Igkted an average of less
than 3 years and that episodes beginning niter~1949 had much longer
durations. Since this syndrome does not teryninate except by death
angl the death certificates on the subjects were available through 1967,
it was possible to performn the calgulations which produced figure
T-12." The population survivership curve for the decade after 1947
parallels almost exactly the population survivership curve for the
decade following 1957, although the latter shows a slight improvement -
in expectation. When the cases of senile dementia present’in 1947 are

Q ~ : . I.,:‘
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followed they die off quickly, but the more numerous cases mn 1957
have a survivorship curve which shows a remarkable extension of life.

- This <hiferential In the extension of life is attributed to the post-

O
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ponement of depth from fata intercurrent infections, particulatly.
pneumonia. ' > . '

The ncreased duration-of semle dementia episodes 1 Lundby
probebly accounts for all of the increase we saw in its prevalence. The
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Figure 11-12, ) '

Survivorship curves for the general population and for senie dementia cases,
Lundby, 1947-1957 and 1957-1967, (Reprinted with permission—see reference 4),
1
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point prevalence rate for senle Jdenientia in people over 60 on July 1,
"1947 was 2.3 percent for men and 3 2 percent for women. In 1987 these
figures had risen to 4.9 percent for men and 5.7 percent foy’ women.
Figure 1I-13 shows how the cases of senile dementia are 1ncrea51ng n

the elderly populauon \lthouwh there are too fgw cases to examine the

] -
-

Age ) Men 1947 - 1949 Women N

' Age Men

-

1955 1957 Women .

- Seniie Dementia Fresent i R B —
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ry

Flsure 11-13.

"Age pyramid of the Lundby wpﬁlm.wn over age 65 (Reprinted from rcferenoe 6)
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wsue with pregision,*these rising prevalence rates do not duffer sigifi- 4,J
cantly by sex or age group. It is surpnsing to,be able to show such a big
erease m the duration of Ulnesy epysodes based-on such a emall popula-
tion.! But §here. 33 reason: to believe that this phenomenon of rising
prevatence rates of sehule deiaentia 1s bot unigue to this population, The
“friend of the aged.” pneumonia, has been conquered, and 1s no longer
able to carry off the old person 1n an “acute, short, not often pamful
, Ulness” and prevene the “cold gradations of decdy™ so distressing to the. -
mdividual and his friends 153, ) o
A ~econd mmportant finkmyg from the Lundby study s that the age-
. ~pecific annual meudence of sentle dementw rnses with age antil the
early elghties and then seems to taper off or decline, Qur population 1s
oo small to be certain that this 1s the case, nithough there 1s some good
corroborating evidence. ‘Tomlinson and Katchener (7Y, working in New-
enstle-upon-Tyne, found that the age-specific annual prevalence of the . .
bram pathology also Jevels off in the ninth-décade of 1fe (hzure 11-14).
This came from a eonsecutive series of general hospital autopsies. If it
1 true that the annual ineulence rate of sentle dementin levels oft or
declines during the eighties, this would have important mmphcations
for elderly people and [or researchers as well. It would meaf (il my
ealculations are correct) that about 30.percent of those who live past
e 80 willnever develop the disease We would then be able to coﬂﬁ%et
rase-control studies on demented and healthy 90-year-olds, with confi-
dence that an acteptably low percentage of our controls will later
develop the condition.”

Future Besearch

. L4 .
What are the nekxt steps n epidémiological research? We have been
asked “to conclude our presentations by setting priorities for [uture
research This 18 not difficult for fhe to do. Data were gathered on the
Lundby population jn 1967 and again in 1972. Ye('these data have -
ot yet been enalyzed. Neither Dr. Hagnell nor I can find funds tg
perform the analysis. These data would provide ns with an additional
15 years of information’on psychiatgie morbidity in the same popula-

- tion abont whom the decade 1947 t6 1957 -has already been. studied. .
Thus a full quarter century of prospective (ata are there waiting (or
for analysis and interpretation. Despite the disadvantages inherent
in sl such a small population, this is the best data available in the
world for certain epidemiological studies of senile 'dementia. Qur first
research prionty shoyld be to find out what these data can tell us.

From these data and from new studies we should try to Jetermine
with ceriainty whiether the age-specific ncidence of senile dementia
rloes level or fall off after age 80. If so, case-control studies of senile
demeatia become [easible, beginning in thesame population.

,Whatever the answer to the incidence question, it s essential yo
“have clinical and pathological studies on the same population. Tomlm-

+

, son’s gutopsy data show that most cases of semle brun disease aro
’ 1oy .
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“silent,” i.e. produce no recogpizable changes in mental functmmng
In such future studies, 1t is important that uiterviewers be “blind’™,
to the age of the people they are mterwemnb., 50 that preconceptloua
about losses of cognitive function due to “normal aging” do not con-
temnate the findmgs reganding losses Jue to disease.

Another intriguing questign 1s the association between' prior
frequent infections and the probabiity of developing senile demenita.
I> therg an association between huving senile dementia and suscepti-

<80 — -

Percentage of Cases Involved

" 4th " ‘5tn St ,,‘Y‘}tn sth 9 A0th.
“Decades . L

- . H

Figure 11-14. o )
Percentage iof coses mwhed with granulovacuolar degeneration in thie fourth to
the tenth decades in 219 ruutine hospital (‘.ases {Reprinted with permission—see

l reference 7).
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bility to infections? Despite the increased longevity of cases because of
antimicrobial treatments, cases still tend to Jdie of secondary infections,
a'lthough at a later time. If the association with infections precedes
* onset of the condition, what are the possible causal implications? If 1t
, [follows oriset, what is the mechanism by which susceptibility to infec-

. tidn is increased? .

Finally, we must ascertain what the precursors of semile dementia
are Because this condition i1s so common. we mught phrase the question
the other waywaround.\JVhat are the characteristics of the dealthy
90-year-olds in the populatign? What keeps an indivilual from develgp-
ing this frequent—but not llbl([lll{OlIS-—“(ilaE‘a‘-‘;{‘q .

P

' -
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-+ Discussion Y .°, A
. Waldron: With reference to senile dementia, you said that the inei-
«dence did not rise after age 80. But if it stayed constent, I do not see

how that 15 the end of the age of rsk.

Gruenberg: I do not either. I am simply baymg that all T know from -
the epidemiological data is that it cannot rise. There ate enough people,
above the age of 80 in the population that if the incidence were rising
in a straight line, rising exponentislly, or rising at alf, we would expect
many more cases In this age group, than we actually see. The number of
people is too small however, to b!’.‘lde whether the incidence rale 1s
faling or just staying steady. I have no nlen. what the curve looks like
after age 80.

The Lundby population experienced 2,500 person-years of expo-
sure in that first study, and this figure will more than double when we
add another 15 years of Jata. Besides that, thegaring of the population
will throw more people into the age group msk As time goes on,
more people are living longer, so we will have to figure them. in. (Pre-

—
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liminary analysis of the 15-year Jata now reyeals that incidence con-
tinues to rige with age in this p0pulnt:on 1.e., wo do not see gn end to
the age of risk.) ,

Brody: Was there any sex dlﬁerence in either the clinical or pat.holog:-
cal featurss? -

Gruenberg Yes, there is a difference, but not a statistically :,lgmﬁcnnt.
one. The n's are small but there is a slight tendency for the condttion
to be more common in women by age 80. How much of that is que to
longevity in general, I do not know. But that is why I gave you one
chart for the whole. In each age group one sex-differs a little bit from
the other, and from the total pepulation, but none of these J:fferences
is statistically significant within a given decade of observation.

Brody: I raised the question because of our studies in Guam. There‘ is
a disease we call Parkinson™ dementia. One in 10 adult Guamanians
dies from it. It disappears by abouf age 70. There are no senile plagues
or very rarely are senile plaques seen in this Jdisorder. It is essentmlly
neurofibrillary degeneration,

Guamanians over about age 40 start accumulating neurofibriilary
degenerations &t a high rate This accumulation goes on with age as
far as we can see from the control brains we collect and is equal by
sex However, the clinical d1sease that 1s registered shows a three to
one niale excess. 4

Gruenberg: You are telling me something interesting which I am glad
to hear. It is an additional piece of informpation, but I dof not know
how to connect it. You know you cannot get yery excite about the
sex distribution of the data from Newcastle, It is just afbeginning.
The Newcastle survey is the best body of data I havebeen able to
find in the literature. I have had no contact with the director mysslf.
But the data clearly indicate to me that there is & need for such sur-
voys. Hopefully, if populatiops are to be examined for this disordegr,
they will be defined populations. The Newcastle population is got
defined; it is from general hospitals; they find it at autopsies.

Kannel: It seems to me you have a similar situation to coronary
disease. If you look at postmortem data, you find almost everybody
has some degree of coronary artery disease. Yet, if you look at the
incidence you note a wide range in the rates for clinical events. The
question then comes up (as in coronary disease), both in term® of
existing pethology and in fgrms of predictions, as to, how good the
correlation is between the number of plagues and th severity of de-
mentia during life. o -

Gruenberg: I can only answer that on two grounds. I know that
Martin Roth is very convinced of a high correlation between clinical
dementia and the number of plaques in particular parts of the brain.
But I also think it is very clear that at the present time pathologists
. have much better measures of coronary disease than of senile brain

Ll
’
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, disease. As far as I can make out, neuropathologists liave not agreed
on techniques and sets of standards, and so cannot say anything
consistently from one study to another as to how much senile paque

~ formation there is in the brain.

I did a review of this topic. There are several pathologists wo kmg
on the guestion and each one 15 advocating a different set of critema
for severity. Within this group, you can analyze the data for somendea
of consiztency. But apparently, there is & great deal of difference infhow

’ _you sample the cortex and how you count the plagues. Procedures
seem to be just approaching standardization, so far as I can see.

Kannel: Is there any relationship between dementia and the degrep of

atheroselerosis in the cerebrei circulation?

- -Gruenberg: Apparently not. I woyld summarize the situation|by
saying that the evidence that therosclegosis and senile brain dis
have a commgn cause is about as good as saying sathletes’ foot hnd
dendruff have & common ciuse based on the fact that you have skin.

*  Here you have brain, and the artery disease will interfere with the

’ circulation of the brain and lead to atrophy of the brain. There qer-
tainly are cases that have both senile dementia and atherosclerosi
therc arc cases thit hgve only the one, there are cases that have ohly
the other Both are very common conditions and as far as I can make

. out from the gvailable data, the association 3f the'two is ]ust gbdut
what you would expect from the prevalence of éach.

Kannel: Do you think the clinicyl criteria you ecite are acceptable and
flo they distinguish this dementia from other dementias-and from thin
like depression? . 3

e

Grnenherg: I think the questlon you are getting at really, 18 are they
distinguishable on examination. In the first study I did in this field

¢ quite a while ago, I créated an entity called cerebral arterioselerosis and
senile psychosis. I felt that anyone who tifisks he can tell them apart
clincally is foolish—I just counted them combined entity.

But the fact is that today I am quite convinced we can do much
hetter than that. There have been plenty of studies back and forth from
the pathology table to the clinicians, starting with studies just after the
war. It is getting clearer how to-tell the two conditions apart, Still, at
the clinical level, you are going to find people whom we have reason to
auspect have both, If you want to predict what the brain is going to lgok .
like or the degree’of dementia, it does not matter how much evidence
there is of arteriosclerosis. The more dementia there is, the more likely
you are to find semle plagues, even if there is arteriosclerotic brain
disease too. Now in lots of arteriosclerotic brain disease there is
obvlously o plague formation.

Ostfeld 7 In the citation you made of the annual incidence of 5 percent
for Alzheimer’s disease in the very late yeats of life; what Yere the
criteria for determining an incident case?

14
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Grueuberg: The description that I quoted from Kral is the closest
description in English that I have found. Of course, the Lundby investi-
. gators are talking Swedish when they distinguish these cases, and I
have been over theirtriteria with them very carefully. But the 5 percent
" 15 not confined to the psychotic cases—the cases who have active dis-
oneqtation, need a lot of personal care and that sort of thing. The
ampestic syndromeé and the absence sometimes of 5igns associated with
arteriosclerotic brain disease or tumors or Jepression or something of
that kind distinguish senile dementia. The nature of the amnestic
syndrome at interview snd information from other members of the same
household and the family physician as well indicate that the commonest
early sign is an observable toss of retention and recall. I do not know how
much you want me to elaborate, but I want to be sure that you under-
. stand“that I am not talking only about psychotic senile dementia. I
am slso talking about those who were not psychotic.

Palmore: That was prevalence.

Gruenberg: That was prevelence. That is the way it started. Thet is
how the cohort began. Then, 10 years later, over a 3-year period,
Hagnell went back to the same population » herever they were. He inter-
vieyed everybody who was .till elive, and took a complete psychiatric

" . and medtcal hisgory of the intervening decade. He examined and person-
ally interviewed around 98, 99 percent of the population that was stili
alive. I did not report any of the episodes that tarted in the intervening
decade. I gave you two point prevalence rates. Hagnell has the data‘on
episodes of the same conditions that started during the decade. It is
from those pieces of information that I.am able to make an estimate
that is in the neighborhood of 5.percent per year.

‘Ostfe!d':‘l think that i> a very important piece of information because
.even if the annual incidence i1s 2 or 3 percent instead of 5 percent,’a
prospective study is feasible. . \

Gruenberg: I quite agree with you and I‘am conrvinced of his retro-
spective diagnosis. He is a conservative man and he was not going to
make a diagnosis on the basis of partial informagion. Mosf of the cases
in which he made & diagnosis were still alive and were ready to be ex-

amined by hijn directly in 1957, Then he had to interview the family and ’

everybody else to assign the year of onset. -

"'Oz:feld: There are two kinds of methods of making diagnoses.that I
(~have considered and both were unsatisfactory for different reasons.
One is by defining a case 8> & certain percent deorement on some test
of memory or cognition, this has s0«many errors and problems with it
that I do not, buy it. The other one is saying the fundamental loss is a
loss of a capacity to direct the activities of your own life. That is, when
somebody has got to tell you to get uf, when to dress, whea- to eat,
then you have got dementia. If you limit it to,the second definition,
it has an extremely low \ncidence. So, I have been whip-sawed between

'd‘.uo-aunsatisfncto?deﬁnltions. If a clinical interview can demonstrate
ERIC - 1ig
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a condition with an ncidence of even 2 or 3 percent, then I think you
can do a prospective study and that is a very important piece of
information.

Gruenberg: I quite agree with you. I would like to sa, parent.he;wallg,
to help you have some confidence in these data, that I met Dr. Hagnell
in 1959. I went to visit Essen-Mdller. Hagnell was going to go out .
interviewing and he invited me to go with him, but he said I would be
bored unless L understood Swedish. I said I would not be bored and
went to observe the silent interviewing. But I had been lmpressed
previously by Essen-Moller's*data. Essen-Moller's primary interest is
not mental disorders but personahty traits and he has classified each
_person on five personality difnensions. In order to do that you have
to.have a'fairly long interview with each person. They picKed up this
information about illness incidentally.,

These interviews took 45 to 50 minutes each, in & very relaxed,
come back tomorrow and finish sort of mood. The way the whole t-hmg
started was through their interest in the geneties of personality traits.
That made me have more confidence in their description of a clinical
syndrome. They had no basis for personality traits except the faca to
face interview.

Ostfeld: I do not knock period prevalens data ab all. We mede an
estimate of incidence based on period/prevalénce. We estimated that the
incidence of stroke in a defined popfilation in Chicago would be 2 per-
cent per year and then we did a 5-year cohort study of 4,800 people
,__and came 4p with an annual incidence of stroke of 2 percent per year.

Gruenberg: This is not a period prevalence. This i is the incidence data
I gave you for the decade 1947 to 1957. It Was historically collected data
about the episodes which begen during that decade. It is prospective
data retrospectively gaf.hered—nonconcurrerfc prospective data.

Speaker: Can you pick up these plaques with CAT scanning techmques‘?

Grnenberﬁ 1 Have been trying to find out whether CAT scan tech-
niques will pick up senile plaque formations. and slight ddgrees of
atrophy. I would like to know the answer to that. I think there is also
another clué pointing in, the same direction, that is, pathologists are
describing little deposits of aluminum .in these neurofibrillar tangles.
It seems to me that it may be possible through psychological and
cellular devices to identify that with noninvasive techniques. Brains
in life would have these depos;ts What you are looking for then is g
noninvasive technique for sxamining these brains. That is what I afn
looking for too. If we had that it, would change gut whole research
strategy. : ~ i“

Sacher: What are your, thoughts on the et.lology of the disease?

Grnenberg Well, that is the amazin thing about, the disease. There
are no (ata to base any theories on about eticlogyy¥ We have only the
most elementary base of information. We da. hgt ow the <ifference

. »
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between people who get it antl people who do not get it. But people
who get it live longer.

Sacher: How about & genetic basis? ‘ 1 '
Gruenberg: There is some recorded evidence. Kallman has-presented

some evidence which suggests that senile dementia s more likel
ilentical twins But this is all very closely related to survivorship. It i
very hard to do the relevant kind of familial aggregation study unless™
everyone survives for a long time, which they refuse to do for you.
When you have & condition with such & high incidence rate, 1t is hard
to tell. However, one thing I will point out is that the younger age
group has a much lower incidence of Alzheimer's disease 50 0.1 percent
could be 8 high death rate. There are no dsata on the jncidence of this
condition in the forties, fifties and into the sixties from anybedy that
I could find. I do not see any point if' concentrating on those young
cases for epidemiological research when you have such high annual
incidence rates in older sge groups for study. But I do not know any-
thing about the etiology. My ideas aré no better than yours. I ywould
like to get some data before I started speculating. -

Sacher: Has any association with a past history of infectious disease
been obseryed? ‘ ‘

Graenberg: One of the interesting things about senile dementis is its
association with death from pnewmonia. Whether this association
occurs becanse infectious diseases make people fmore susceptible to
senile brain isease and senile dementia, or because senile dementis
end senile brainuliseasechange the resistance of the organism and make
people susceptible {6 pneumonia is a moot question. However, if we
could find good patient controls in this body of data we could look at
that question prospectively over 25 years. We know who reported in
1947. We could find out.who had frequent infections, Essen-Maller
was interested’ in psychosomatic illness, so he recorded that. If we
could find controls for these people we could look at the question of
risks and longevity. .

Kannel: This issue of adding a lot of pathology end very little clnically
recognizable disease suggests either that there is some critical amount
of isease necessary to produce recognizeble clinical deficiencies, or
that perhaps you should be looking at the rate of fall off in intellectual
function in relation to various hypothesized risk attributes.. Therefore
you ought'to do tests of Mtellectual function of various srts, follow
s$hese persons and determine how they fall off, who has & rapid fall off
and whether there are guantitative changes. Like coronary disease, .’
there may be a critical valud, Yon do not get much in the way of
myocardial damage gr symptoms until you get very severe stenosis
of the coronary artefy. .

Gruenherg: In my short paper 1 did not bother to summarize the
research on that question. But Martin Roth and his associates discuss

4 ll:}
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it. If 1 understand it correctly, it is in thp hippocampus. By their
methods, \f you find more than nine plagues per field in the microscope
you are going to have evidende of senile dementia with a gh proba-
bility. I you find less than nine plaques per field m the hippocampus,
then you are not going to havo semle dementia. So they had a combi-
nation of threshold and & particular location. .

Costa: The little reading I' have done in this area, you -could -say
meluding Shelanski and Poskanzer in the previous conference, would
mdicate a very mystersous, 1if afiy, correlation between the vascular ~°
‘or cellular structure of the cortex and subcortex and mental perform-
ance. ('an you give me s citation that indicates this greater specificity
of clnical and pathological ﬁndi}}gs?

Gruenberg: The studies of Roth, Tomlinson and their group in New-
castle and the studies at Lundby are the two major ones. The par-
ticular curve thatyI showed you {figure 11-14) is an unselected case,
but in the same set of articles by Tomlinson and associates, there are
similar data zbout people who were given good mental status exami-
natién duritig their terminal iliness. One of the main things abont the
problem today is that there is only one group in niodern times that
has dealt with this interrelationship and all of these people have been
associated with Martin Roth. I think he deserves a lot of credit for it,
but until others start lookidg for the same kind of phenomena, the guy
at Green’s Square has an entirely.different way of meusuring both psy-
chopathology and brain pathology.

Costa: One final guestion. Can you predict the mental det;remgnt from
the cellular changes? I know that where you find the dementia, more
" often than not you find some accompanying degeneration.

Gruenberg: That ts what I think Martin Roth is saying, that if .one
sees mo're than nine plaques per fleld, in that particular area of the

, brain, 1t is ajotost certain that the person has dementia, by his criteria.

f:\'ow one §f the difficulties there {and I wanf to go yee him about ity is
not only a problem with the pathologist, it is a problem with the elini-
c1an too. I dannot quite figure out, exactly what elimcal criteria Roth 1s
usng from his multitude of publications. He has obviously learned from
experience as we all do and I am not sure whieh Critefia he was-using in
those last studies. T would like to_ khew more about 1.

Schneider: I am glad that Dr. Sacher brought up the point of etiology

- becaunse I think that once you consider ths very strongly, and in terms
of etiology, there is increasing evidence over the last few years for a slow
viral etiology for & number of neurological disorders,

Gruenberg: You can have it. You can have genes; you can.have slow
viruses: you can have social stress; or you.can have sutvival of the un-

-fittest because of the lowering of the mortality rate. There are a ‘number

“of hypotheses that are perfecb%v crechble. That is why I did not pick any,
because they are all equally Credible to me. You can reach ways way™™
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out, the evidence 18 >0 lacking that if you saui that it was because they
were spanked when they were children, I could not disprove it. |

14

Schneider: That is not‘v,u}(at I am talking about.

Wilkie: Dr. Sacher was talking about the ingidence of infection and
now. Dr, Schneider is talking about slow viruses. Buckley has one study
out and I think Cohen has one coming out in Science shortly on altera-
tions In the immune system in patients with defined Alzheimer’s dlisease.
I believe 1t is IgM and these are in twen related to performance in a
number of behavioral tasks. i

Gruenberg: The breakthrough may come that way through straight
laboratory clinical studies.” It 1n possible as far as I can estimate the .
situation today. The answer may come from way out ini the corner
someplace that we are not anticipating, That is one way and I think it
certainly worth looking for. I will not predict where the new knowl-

edge is going to come from. N
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. Blood P,me'ssur&and Cognitive Functioning -
Frances L Wilkie, MA-  © ‘

Dopartmentof Psychlatry and Behavioral, Saences o -
. School of Medicine e

University of Washington - < . .

Seattle, WA 08105 ' ¢ .

It is estimated that 23 million Americens have hypertension @, 2),
a chronic disease which i mcreases in incidence with age and ig frequently
N accompamed by atherosclerosjs. hedrt diseasé, strokes or.kidney
- " impairment (3, 4, 5 6') Relati ly little attention, however, has heen
paid to the consequenees of hypertension on cognitive functioning.
A comprehensive review of the literature relating performance to
hypertension has been accomplished by Spieth (7), Abrahams (8), and
Eisdorfer and Wilkie (9). Topits have been selected for inclusion here
which illustrate the potential fof modifying the relationship between
blood pressure (BP) and cognitive Tnnctioning, as well as tg point
6ut the compiexities involved. Specifically, discussion will focus upon
the effects upon cognitive functioning of antihypertensive drugs and
other techniques used to lawer BP, differential rates of decline in
performance ‘as 8 function of BP level, #hd possible urtderlying mecha-
nisms accounting for the relatmnshlp between performance and BP.
The relationship betweén BP and cognitive functmmng isa complex °

one. To date, the findings have been correlatignal in nature and rela-
tively little is known about the underlying physiologicgl and psychologi-
cal mechanisms (9). Numerous investigators (7, 8, 9) have found,
however, that middle-aged and elderly hypertensives perform less
well than age-matched normotensives on a v;mei.y of tasks measuring
intellectual functioning, orgamc brain lmpmrment, and psychomotor

_ response speed. :

" Antihypertensive Medwatmn, Biofeedback Trailung',
Y - and Performance &

Eﬂ:lanee indicates that the successful treatment of hypertension pro-
Tongs life and that morbidity and mortality from strokes, congestive
heart failuré and renal failure is delayed and drastically reduced (10). .
-‘Based upon these findings, one would expect that the incidende of senile
"'dementia associated with vescular alterations would undoubtedly be
rediiced when hypertension is treated (11). N
** Ttis importapt to note, however, that the aculs as“wéll as the
chronic offects of antlhypartenswe dmgs upon ‘cognitive functioning
. have not been systematically examined among m.lddle-aged and elderly
hyperténsives. Since there are three general classes o
ents—diuretics, adrenergic nervous system. inhfbi
dilators—one could speculate that there would b ¢
' " effects upon performance’ depending upon the, mechjm_lsm

W

o dosage lovel, and fhe patlent's bolerance of the drug ' y
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Unfortunately, the effects‘of antihypertensive drugs upon pe?—
formance among hypertensives ha, not been examined within the
framework of pharmacologic mechianisms. Instead,.most studies were
condugted m the context of a specific problem (e.g., Do hy pertensives
perform less well than normotensives? .\re there differences in per-
formance between treated and untreated hypertensives?). )
Chronic effects,—In a review of hLis work, Spieth (7) reported on
findings which tend to suggest that antihypertensive drugs (vasodila-
tors) may enable hypertensives to miamntain their level of cognitive
functioning at least as well us thejr normotensive age peers. He cxamined
the relationship between cardiovascular status and performance on 4«
variety of tasks among men aged 35 to 59 years of age. Most of the men
ware pilots or air traffic controllers undergoing medical certification by
the Federal Aviation Administration. For comparisen purposes, subjects
were also included who were recerving treatment for hypertension and,/or
coronary heart disease. .\ Battery of psychological tests was adminis-
téred. The subjects wepe informed that the psychological tests were for
regearch purposes and had nothing to do with the certificatipn process.

.When compared with the healthy group, Spieth fouhdl that sub- .
jects with arteriosclerotic heart disease were significantly .slower,
mdepemlent of whether they were being considered for certification or
not. .\ normotensive group, presumably under stress sincer they had
been falsely classified as having heart disease, performed about like the
healthy group, as did another group with evilence of mild to moderate .

congenital or rheumatic heart disease.

Interestingly, the hypertensives whose BP was maintaifed within
normotensive limits by antihypertensive medication (and not being

. econsidered for certification) performed about like the healthy group.

In contrast, the untreated hypertensives (being considered for certi-
fication) performed about like 2 group with cerebrovascular disease,
with the latter group having the slowest response speeds of all groups. .
pointed out by Spieth, it is difficult to interpret the effects of
‘pertensive medication upon performance from his (ata because
ional stress and hypotensive Jdrugs were confounded. This would
the assumption were made that the subjects undergoing
certification did experience stress during the psychological testing,
although it was independent of the certification decision. As noted earlier,
however, other groups either with or suspected of huving cardio-
vaseular disease were able to perform as rapidly.as the healthy group
although they were being considered for certification. Thus, it is un-
clear from Spieth’s findings to what extent, if any, situational stress
may have difierentially affected the performance of the treated and un-«
treated hypertensives. Nevertheless, Spieth’s findings on the effects of
antihy pertensive drugs and stress upon performance are interesting.
Tt is surprising his line of research has sot begn followed.

Acute, effects.—Light (12) reported on the acute ‘effects of lowering
BP upon_psychomotor response speed using a serial reaction time task
silinilar to that employed by Spieth (7). Her study included normoten-
< . . .
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sive as well as previoudly treated and untreated .hyp:ertensivc“men and
women aged 18 to 59 years of age. Hypertension was defined as & BP
of 140/90 mm Hg or greater. Subjects were judged frec of coronary
heart disease, signs of congestive heart failure, or cercbrovascular dis-
orders. The treatéd hypertensives were taken off drugs from 3 to 21
days prior to the administration of a powerful diuretic (furosemide) to
lower BP | in order to determine their plasnia renin {PRA) levels, The
reaction thne task was glven about 2 hours after the drug was ad-
ministered.

Light's *findings ‘were rather complex. When PRA was not con-
sidered and the age effect was statistically controlled, the previously
treated hypertensives had slower response speeds than their untreated
counterparts, with both hypertensive groups stower than the normo-
tensives. When PRA was considered, the slowest response speeds were
found among the untreated hypertensives with high PRA. At normal
and low PRA levels, the treated hypertensives were slower than their
untreatcd countefparts. Light interpreted her findings on response
speed in terms of etiology and severity of the hypertensive dijorder as
d well as in terms of the acute effects of lowering BP upon cerebral blood

flow.

In some cases, high PRA levels among hypertensives may be
ndicative of renal arterial insufficiency which has an acute and symp-
tomatic onset and is generally.diagnosed and treated at an early stage.
This may, m part,-have accounted for the poorer performance found
among the untreated hypertensives with high PRA. Low and normsl
PRA levels appear §o be related to hypertension involving a different
etiology (than high PRA), with 8 much slower progress assbeiated
with a greater risk of developing arteriosclerotic changes. Thus, indi-

'viduals with low or nérmal PRA would be less likely to receive the
treatment durifig the early, more labile, stage of hypertension which
would allow the disease to run its course. As noted by Chrysant and
colleagues (1), hyperlcnswn ten-ds to accelerate the arteriosclerotic
process, which ig tumn aggravates the hypertension—and a vicious
cycle has begun.
: Although Light (1£) did not measure cerebral blood flow in her
subjects, she poslulated that the acute effects of lowering BP may have
ed to ditficulties in mljustmg to the lower BP in some hypertensives.,
“This may have resulted in reduced cerebral blood flow and ischemia
. which-in turn was accompanied by an inability to respond ‘quickly.
She supported this contention by noting Bentson and colleagues’ (13)
findings that cerebral circulation was reduced in both treated hnd
untreatedd hypertensives when their mean arterial pressure fell to
about 95 mm Hg. _ -

It 15 difficult to interpret the acute cffects of antibypertensive
drugs upon performance from Light's (12) ata. One serious problem
was that response speéds were measured affer but not before the diuretic

N was given. In adrllfon the effects of antlhypertenswe drug cessation
may have confounded her findings, since the treatéd hypertensives
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J  were taken off their regular medications from 3 to 21 days prior to

_testing. It is also not known what effect drug cessation may have had
upon remn levels or how the drug, furosemide, may have interacted
with any of these variables.

.In view of Light's finding that the slowest reaction times were
associated with high PRA, it 15 interesting to note that Campese and
colleagues {14, 15) have fou‘ml that plasma catecholamine (CA) levels
were related t6 plasma.PR.A levels. The C'\ neurotransmitter, norepine-
phriné, 1s a potent pressor agent which is also highly resporsive to
stressful or noxious stimuli (I8). In Campese’s study (14), 70 percent
of the hypertensives with high PRA had higher CA levels than their
counterparts with low or normal PR.\, .\s a group, the hypertensives
«had 27 percent higher CA levels than the normotensives, with this
difference, of course, greater if the comparison involved only the
hypertensives with high PR.\. They also found that the antihyper-
tensive drug, prOpranulol a beta-adrenergic blocking agent was most
effective in lowering BP among the hypertensives with high C.\ and
. PRA levels. They suggested that high PRA in primary hypertenswn
"may be an expression of sympathetic hyperactivity and that the apti-
hypertensive activity and the PRA lowering effects of propranolol
W ere possibly related to an inhibitory effect on the sympathetic nervous

- system., -

As discussed by Hoeldtke (16) there has been considerable specu-
lation that hypert»ensxon is 8 Jdisease of noradrenerglc neurons, since
norepinephrine (NE) is a potent pressor ‘agent. Alterations in” NE
metabolism have been observed in a variety of animal models of
hypertension as well &» in ganimals made hypertensive by drugs Much
of the early work in this ares, however, was based upon urinary cate-
cholamine levels with the findings often contradictory. The réeent
development of assays for plasma catecholamines, along with assays
for plasma renin and angiotensin, should shed further light on this ~
controversial area. As.noted by Hoeldtke, recent findings indicate that
plasma NE lavels of hypertensives. are positively correlated with dia-
stolic BP. In view of the variability in the circulating NE in hyper-
tensives, tt1s important that future studies of catecholamine metabolism

<in hypertension characterize the renin-angiotensin system and segre-
gate that group of individuals with Jdecreased sympathetic neuronal
activity and PRA responses. Since the catecholamines are highly
responsive to physical as well as psychological stressors (16, 17), these
factors should also be considered in studies of hypertregsion and
performancé. ~ .
though it is not clear whether the effechs of antihypertensive
drugs upon the performance of normotensives can be generalized to a
hypertensive population, nevertheless, much of the research on the
offects of these drugs on performance has been based upon young
normotensive subjects. For example, there is a growing but: contra-
dictory body of literature on the effects of propranolol on the perform-
. &nce of normotensive young individuals. It is somewhat difficult to
!lltefpl‘et- the findings due to differences in dosage levels, varied time
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*  intervals between drug taking and psychological testing, and the use
of a veriety ofbehavioral measures. Bryan and colleagues {18), using a .
«ingle oral close of propranolol, found decreased heart rate accompanied
.by an increase n simple visual reaction times, and 2 performance

. dectement in complex hand-cye coordinetion. No-significant ch:mges

-~ were found in various ophthalmological measures. No. decrement n
performance was observed m several studies using a single oral dose
of 40 (19 or 120 mg 20, 2I) of propranolol, although there was. in-
ereased vanabihty i performance at theJower dosage level. Ogle and

¢ collesgues 122) found that 240 but not 320 mg of propranoclol impaired

- pursuit rotor performance, but the performance ‘measures were ob-
taned etedifferent time intérvals following the'admunistration of two
dosage levels. R '

Although the neurgpathologic deta ing ’k that " propranolol
crosses the blood brain barrier and thus h‘:izi*,g;;':gﬁtral effect 1n both
animals and man (23), several studies have réparted no.central effect”
1n terms of bohavior (20, 24). In contrast, Straum#pis and Shagass (26)
found that propranolol chminated alterations’in sématoscnsory evoked
response (SER) amplitude which were due to the drug, trilodothyronine

¢ . (T3) which reportedly increases the excitability “of neurons in the
spinal cord; cortex. and hypothalamus, (26). In the "absence of. T3
. produced CNS excitability, propranalgl pe-Sigmficant effect on
SER end EEG measures among their young subjects (25). = =~
- Since propranolol has been found—efective in lowering ‘anxiety
¢+ levels (27-34}, the drug’s effect upon performance may,‘in part, depend
upon the subject’s physiological arousal level beforé the drug is ad-
~  rministered. Sincé there appears t6.bé an optimal le¥el of arousal that
15 good for pesformance, while Bygo- or hyperarpusel mgy be detrimen-
tal to performance (9), proprenolol may cither be beneficial or detri-
mental to performance depending upon the individuel’s state of arousal
and the extent to which it is modified by the drug,. -
There is some indication that the older individual may. experience
reater stfess In the psychological testing situalion than the young
84, 35, 36). Exsdorfer (36) has proposed that the defieit observed in
verbal learfiing performeance among, healthy old men is associated with
heightened nrousal as measured by autonomic nervous system activity.
In an attempt to improve performance by lowering arousal leve]s,
Eisdorfer, Nowlin, and Wilkie (34) administered propranofo! (10 mg.
IV} to » group of healthy old men while another group received a
placébo, The group receiving propranolol had a-decrease in heart rate .
and free fatty acids, accompanied by significantly better performance
ma was found among the placebo group. Although supporting datz on
- enimals have been reported (37), some doubts have been raised as to
- the generality of these findings in studies which have typically used
lower dosage levels under low stress testing conditions (38), This line
- of research has not been followed with the hypertensive elderly.

Side effects—As discussed by Nies (89), a lack of compliance “with
the ther%.‘peutlc regimen is 4 .major problem in the management of
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hypertensive patients. This lack of compliance is frequeatly due to
sule effects of the antihypertensive drugs, which is generally due to the
pharmacologic actions of the drugs, There have been numerous clinical
reports that the antihypertensive drugs, especially those which act
ufon the central mervous system, may produce sedation, inability to
concentrate, depression, and Jiminished mental acuity. Thése effects
may be-trapnsitory in nature and often can be elimnated through
careful control of dosage levels, the combinations of antihypertensive
drugs, or by switching to other hyvpotensive Jdrugs with a different
mechanism of "action 139, J0). This area should be studied fuither,
particularly among the aged who may be¢ more responsive.to drugs
and may slready have compromised cognitive functioning.
Although it 15 known that antihypertéensive drugs may reduce
~the hypertensive individual’s risk of Jdeveloping serious cardiovascular
complications, comparatively hLittle is known about the effects of these
drugs upon cognitive functioning. One could speculate that the degree
to which hypotensive drugs may affect performance will, in part, depend
upon their mechanism of action, the Jegree to which adrenergic activ-
ity has been dampened, the severity of the disease process, and the
. ndividual's age. There is a need to examine the acute as well as the
onic effects of antihypertensive medications upon cognitive func-
tioning, as well ds to explore alternatives to drug usage as a means of
lowering BP and how this may relate to performance. _
‘Biofeedback training.—Goldman and colleagues (31, 42, 43) in a series
of studies reported that BP was related to performance on the category
subtest of the Halstead-Reitan neuropsychological battery. In two’
studies 42, 43) these investigators reported that biofeedback training
was successfully used to lower BP among middle-aged .hypertensives
and was accompamed by improvement in performance on the category
test, Defining hiypertension as a BP of 140,95 mm Hg, they found that
biofeedback training resulted in an average reduction in systolic and
diastolic pressures of 5 and 15 mm Hg, respectively, with the greatest
reductigns 1n pressure significantly associated with the greatest improve-
ment in performance. A control group whose BP was monitored but
recesved no feedback traning showed no significant change in BP and
no .mprovement in performance (42). In a subsequent study (43), these
investigators rephicated their earlier indings and also reported that the
iutial BP levels were significantly correlated with a life-stress question-
naire rating, Thus, the hypertensives who reported the most life stress
had the highest BP levels,.but the stress measures were not related to .
ability to lower BP during training.

Peri:ormance With Borderline High and High Blood
- Pressure .

%
It is important to note that the findings on the effects of antihyper-
tensive Jdrugs upon performance were pritnarily based upon studies
of indiviluals under the age of 60 years. It may, however, not be appro-
priate to generalize findings on the effects of antihypertensive drugs’
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on cdgnitive functioning among the young and middle aged to the

elderly. Indeed, there has been some speculation that mid elevations

of BP may be necessary for the maintenance of cognitive fumetioning

among some aged individuals {44, 45, 46).

Although drug usage was not controlled, Wilkie and Eisdorfer,
in a series of reports (47, 48, 49) presented longitudinal findings on
changes in performance according to BP levels among the aged. The
subjects were men and women Initially aged 60 to 79 years of age,

¢ who were community volunteers in a study of aging conducted by the

Duke Center for the Study of Aging and Human Development. The

project was not designed specifically to investigate the effects of BP

apon cognitive functioning, but~tather the BP measures were obtmned
during the reutine physical examination:

Diastolic ra than systolic pressure was used in grouping the
subjects, sincé/the two measures were sighificantly correlated and
diastolic BP was believed to be less sensitive to minor fluctuations.
Approximating Masters and colleagues (§0) -classification, subjects
were divided into a nofmal group with pressures between 66 and 95
mm Hg; a borderline high group with pressures between 96 and 105
mm Hg; and a high group with pressures greater than 105 mm Hg.
The BP measures were obtamned at the initial evaluation. Compared
with the normal and borderine high groups, the high BP group had

»  significantly greater evidence of end-organ change (that is, a cardiac-
thoracic ratio of greater than 30 percent; eyeground changes of grade
IT or III; and left ventricular hypertrophy). Because, of the nature of
the longitudinal study (several years separated the evaluations), drug
usage could not be controlled.

Simple and choice reaction time measures were examined as a
function of BP among these elderly subjects who completed a 10-year
followup study {(47). None of the hypertensives initially aged 70 to 79
completed the followup study. At the initial evaluation, BP was not
related to response speed. At the followup evaluation, the hypertensives
initially aged 60 to 69 ‘showed a marked slowing in response speeds
while their age peers with normal orfborderline €levations showed
little change. Among those initially agéd 70 to 79, the borderline high
group had a slowing in response speed, while their age peers with
normal pressures showed little change.

Among ‘these same subjects, Wilkie and Eisdorfer (48) examlned
intellectual functioning as measured by the Wechsler Adult Intelli-
gence Scale (WAIS) as a function of BP. Changes in the WAIS scores
over the 10-year followup period were examined. In addition, the
initial WAIS scores of the returning subjects were compared with those
of their counterparts who did not complete the followup study.

Changes in the WAIS scores (as delta scores) between tests .one
and four were examined as & function of BP, with the results indicating
that there were significant differences between the 60 to 69 but not
70 to 79-year-old BP groups on the Full Scale and Performance
Woeighted (Wt.) delta scores. As noted earlier, none of the 70 to 79
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year-oll Liypertensives completed the followup study. The changes in
the \WAIS Performance Wt. scores over the 10-year followup period
are shown in figure II-15. Among those initially aged 60 to 69, the
group with normal pressure remainey relatively stable, while the high
BP uroup experienced a simificant loss In contrast, the borderline
high group showed a significant increase in performance, which was
interpreted not as an increase in intellectual functioning but rather
that they probably remained relatively steble but benefited from the

L
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Intellectual change (delta scores) uver a 10-ycar period, as measured by the WAIS,
among individuals initially examined ot ages 80 to 69 and 70 tu 79 with either
nurmal (N, borderline elevated (B}, or heightencd (H) diastolie bluod pressure on
the initial examination. {(From referenee 48).
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practice of taking the test four times Jduring the followup period. Ths -

finding among the borderline high group tends to support Obrist's

{44, 48) contention that mild elevations of BP may be necessary among

some aged i order to maintain adequate cerebral circulation. That this-

may not be true st all ages, however, is seen among those 1initially

aged 70 to 79, where the borderline hirh as well as the normal pressure
\ group experienced a loss in performance over the 10-year period.

The effects of age and BP upon intellectual functioning were also
found at the initial evaluation, when the subjects whaq returned to
complete the followup study (groups R) were comparet! with their
counterparts who did not return (groups N R). The WAILS Full Scale Wt.
seores for the R and N R groups at each age (60 to 69 and 70 to 79) and
BP levels are shown in figure II-16. Among those aged 60 to 69, the

{ returnees (R) as a group were superior to the nonreturnees (NR) as a
group. Among the subgroups, only the returning high BP group was
signifieantly superior to their nonreturning counterparts. Although
the WAIS scores were nof related to BP among the 60 to 69 year-old

%, teturmees at the initinl evaluation, the nonreturning hypertensives had

' Fthe lowest score of all groups. Among those initially aged 70 to 79, BP

vwz, was significantly related to the WAIS scoves, with the hypertensives .
~. having the lowest scores. At the older age, BP was significantly cor- .
related with 12 of the 14 WAIS scores at the initial evaluatioi.

o+
)

- * .
P o0 60-69 Age Group " 70:79 Age Group
% AN=31 h=z
2
§ 90 — j . N=10
o = N=38 .
2= 1 B B
%’5 80 — 2 N=8
a— -y —_—
cf - !
3% 70 =
V| 2 . [p<05 -l N7
b = -t Lo
[T
w Fe
z %1}
= i N =10 N=15
IR ISR EIRE e
Blood ANR A NE R NR ANR R NR A NR
Prassure _ Normal Borderling High - Normal Borderine  High
o ’ - Y
Figare 11-16. +

The initial intelligence test scores on the WALS of aged individuals with normal,
berderline elevated, or heightened diastolic biood pressure who either peturned
; l;)) o complete 3 10-year followup study or did not return (NR). (From feference
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Among these returning 60 to 69-3 ear-olds, memory loss as megsured
by the Wechsler Memory Scale was exammed as a function of BP (49).
As seen in figure I1-17, BP was not related to memory scores on the
inutial evaulation. At followup, however, the high BP group showed a
slight decline on all tasks, with a mgmﬁcant difference found on the
visual reproduction task, which involves a memory as well as a psy-
chomotor component. Although not shown here, the high BP group’s
poor performance at the followup evaluation was f0und only on specific
subtask items on both the visual reproduction and logical memory
tasks. This finding did not appear to be related to item difficulty alone
and suggested that performance factors rather than an inability to re-
member was involved. The perfgrmance of the borderline high BP group

_ was about the same as that of e lormal pressure group.

At the initial evaluation of the subjects participating in the Duke
longitudinal study, Busse and Wang (6) examined the relationship
between BP and EEG activity. They found a slowing in EEG fre-
quencies when _mean arterial pressures were below 95 and sbove 105
mm Hg, but not at pressures between these limits. They suggested
that their findings confirmed the observation of an association between
severe hypertension and cerebral complications. On the otber hand,
they suggested tbat mild elevations of BP may be necessary in some
aged individuals with cerebral atherosclerosis in order to maintain an
adequate bloed supply to the brain.

Little- attention has been paid to the effects of antihypertensive
drugs upon the performance of elderly individuals with mild and high
elevations of BP. If hypotensive drugs should be accompaiied by

.reductions in cerebral blood flow, then one would expect performance
tp be adversely affected. In view of the controversy as to whether
hypertension should be treated in the elderly (61) and the extensive
use of & variety of drugs that can cause hypotension, there is a need to
pay greater attention to the effects of drugs upon “the perfommnce of

the aged. -
hi'formance Decrements: Underlymg Mechanisms

“Cerebral blood ﬂow.—Smce hypertension may be accompanied by
_Ja.therosc‘letoms heart disease, and strokes, cerebral circulatory insufficien-
cy has lT.g been suspected as the major underlymg mechhnism account-
ing for the performance decrements observed among hypertensives.
Under normal conditions, mechanisms of autoregulation ensure &
remarkably stable blooy flow to the brain over a wide range of pres-
sures, 50 that a marked drop in blood pressure must occur before cere-
bral blood flow i3 redyiced. As discussed by Obrist (45), individuals
with hypertenslon and elevated cerebral vascular resistance may be
more sensitive to pressire changes which can lead to altered cerebral
blgod flow. Thers i some evidence infficating that patients with
certbrovascular disease may have lmpalr autoregulation, a condi-
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tion which may last for days or weeks following an ischemic episode.
Vascular insufficiency can develop when tissue perfugjon pressure drops
in relation to vascular Teésistance. The resulting reduction in blood
flow may then give rise to ischemic hypoxis.

Degenerative changes in the brain may gccur following subacute,
prolonged, or intermittent ischemis (accompanied by hypoxia) which _.

_may lead to altered cognitive functioning. There i3 some evidence to
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suggest that reduced brain metabolic needs may be accompanied by
lowered cerebral blood flow. which, is adjusted to meet the lowered
cerebral energy needs ¢52). - °

There is evidence indicating that even minimum &symptomatic
arterioselerosis is associated with reductions in cerebral blood flow
amnong elderly men,who were living and functioning in the community
{52). Among these subjects, the cerebral circulation and metabolic
functions were almost identical to those observed in elderly patients
with chronic brain syndrome and psychosis, except that the cerebral
oxygen consumption in the group with minimal arteriosclerosis was
still maintained &t normal levels. The reductions in cerebral blood
flow were associated with impairment in performance on & variety of
tasks among those with minimum arteriosclerosis. The investigators
suggested that the presence of vascular disease appeared to be associated
with more rapid deterioration of mental functions, probably due to
cerebral vascular insufficiency.,

As noted by Obrist (45), there.is a need to know more about
cerebral hemodynamic and metabolic variables as they relate to
cognitive functioning. With continued Jdevelopment and refitement of .
techniques, investigations on the pathophysiology of cifeulatory dis-
orders may provide valuable information nto the aging processes in
the brain. Another grea in neéd of further investigation involves the
autonomic influence on cerebral blood flow. As discussed by Scheinberg
{63}, it is Jifieult at this time to draw any conclusions but recent evi-
dence tends to suggest that cerebral blood flow may, in part, be in-
fAuenced by slpba-adrenergic activity. Thus, there is some evidence
that cerebral vasoconstriction may be mediated by norepinephrine,
either exogenous or endogenous, and that the vascular receptor is
alpha-adrenergic s indicated by drugs that compete for these sites and
feﬁectively block the action of vasopressors. :

It has also been suggested that sympathetic nerves may have an

influence in the mechanism of CO; actioh on cerebral vessels and have
a role in cerebral spinal fluid production. Hypothalamie blood flow 1n
the rabbit was reportedly increased by the administration of catecho-
lamines and blocked by the antihypertensive agent, propranolol.
Although as pointed out by Scheinberg (53), evidence'is beginning to
suggest that sympathetic innervation may have some influence on
eerebral blood flow, the Tole of sympathetic innervation of cerebral
vessels has yet to be resolved. ) .
Paychosocial stress,— The effects of situational stress upon performance
among hypertensives has not been systematically examined (9). Most
investigators interested in the relationship between BP and cognitive
functioning, how ever, have questioned the role, if any, of anxiety upon
their findings of performance decrements among hypertensives.

The interest in the influence of *stress in hypertension and per-
formance stems, in part, from distinet bodies of hiterature. It is known
that there is a relationship between sympathetic nervous system
activity, the adrenal gland, and BP regulation. More recent findings
(23) indieate that specific eatecholamine containing muclei in the brain
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stem and hypothalamus are also involved in the regulation of BP.
Numerous investigators (54-39) have observed that hypertenswes
show sympathetic hyperreactivity to both physical and psychologieal
_stimuli. Many of the antihypertensive drugs lower BP by influencing the
disposition of catecholamines in various ways or by blocking the
receptors upon which they act (258). Interestingly, Shapiro and col-
leagues in 2 series of studies (60-62) found that many of the anti- |
hypertensive medications were effectiven lowering BP to normotensive
hmits under basal conditions but BP frequently returned to hyper-
tenstve ‘levels when individuals were exposed to both physical and
psychological stressors. Thus, il hypertensives should experience
greater situational anxiety m the psychological tesing situation than
lo normotensives, then their performance may he adversely affected
cven whén they are on hypotensive medicstions

As noted in a review of the relation of enwironniental factors to

systematic arterial hypertension, Benson and Gutmann indicate that
A the concept of a ‘hypertensive personality’ remnaips arnl:uguous
and lacks both experiméntal support and theoretical meaning” (63).
Much of the early literature of personality «ifferences between hyper-
Y tensives and normotensives was based upon subjective reports, making
ite difficult to objectively replicate the findings. In additien, since the X
personality measures were obtained after the high blood pressure was
clintcally observed, it is difficult to Jetermine whether the behavioral
characteristics were present before the disense - process began or whether
they wer® a consequence of the djsease.

N The findings {9) on coronary heart disease and behavioral
characteristies may be relevant to the study of hypertension . since
high BP is a major determinant of heart isease. Major contributions
tn this area have been mgde by Rosenman and Friedman (64) in a2 .
prospective study bf factors leading to the develgpment of ¢oronary
heart disease. In u series of reports, they have deseribed a specific overt
behavior pattern (typ&Aa) associated with a high prevalence of clinieal
coronary heart disease. The type A behavior pattern has been character-
ized by exceéssive drive, aggressiveness, ambition, involvement in
competitive activities, an enhanced sense of time urgency, frequent
vocational deadlines, pressure for vocational productivity, restless
motor mannerisms and staccato style of verbal response. The converse

» of the type A pattern was called type B. Individuals free of coronary
heart disease but possessing the type A behavior pattern show
biochemicdl changes similar to those observed in individuals with
manifest heart disease, including elevations gin serum _cholestrol,» .
fasting triglycerides, * and serum pre-beta hp ritefns, aecelerated
bloo(l roagylation and hlgher tl&yllme e:u,tetlon of cateciolamines in-the
workifig milied (9). g
- Al\fiaﬁams and Bifren (65) observéﬂ‘that pren aged 25 to 59 years

! “of gze Who appeared to be free. of cardiovascular diseasé but possessed

+ e+the Rosenman and Friedmuh (64) fype A eoronary-prone behavior
pattern had significantly longer response latencies in both simple and J

. chioice reaction times and were dlSprOportlonately slw@,lg_e_/
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response speeds thag type B subjects. Birren (66) suggested that while
age appears to be accompanied by a slowing in response speed, it is
_exacerbated by the presence of disease, particularly those diseases of 2
stress character which involve the sympatﬁetlc nervous system. *
Krantz, Glass, and Sny der (67) examined the relationship between
stress and performance in young individuals who had been classified as
possessing either the type A or B behavior patterns. In their study,
half of the subjects were subjected to the stress of loud noise bursts
from which they could escape. The other half could terminate each burst
by manipulating approprate switches. .After the pretreatment series,
the same noise was again delivered to the aubjecta, all of whom could
escape or avoid the noise by making an appropriate response on a
shuttle box. The type .\'s performance was superior to the type B's
under controllable, moderate stress hut they performed.less well under
high stress conditions. The investigators suggested that the type \'s
= appeared threatened by perceived lack of control qver more intepse
environmental stressors and thepefore gave up efforts to attain control.
Further the type \A's rated themselves as reliably more helpless and
presumably. more threaicned by lack of control in the high stress-no-
es¢ape than in high stress-escape conditions, It was suggested that
there may be a link between reactions to uncontrollable stress and a
coronary-prone behavior pattern. .\t this time, one can only speculate
as to the conditions under which hypertensives experience stress but it
appeers that they react physiologically to both physical and psycho-
logical stressors to & greater extent than do normotensives. The effects
of situational stress upon the hypertensive’s performance have yet to be
systematically examined to determine whether it may, in part, account
for the performance decrements asgiclated with hypertenswn

-

Future Research v -,

"Throughout this paper, an attempt has been made to point to areas
where future research is needed. Other aress are discussed below.

1. Since alterations in cerebral blood flow and metabolic needs
may play a major role in the performance decrements observed among
hypertensives, it is important to examine these factors in the same
subjects. The effects of antihypertensive drugs upon performance and
cerebral circulation should be examined. for acute as well as chronic
effects. There is a need to know whether there are differential drug
effects such that some drugs may be better in controlling BP while at

.. the same time having mimimal effect upon cognitive functiomng, |
2. The side effects of drugs, such as sedation, depression,Lete.
should b® examined in relation to cognitive functioning since these
factars alone may impair performance..As noted by Wang and Bisse .
(+6), the effects of other widely used drugs, sich as tranquilizers and
antidepressants, that tend to lower,BE, shoull beexamined to deter-
mine their effect upon perfcirmance !
. 3. Alternatives to drug usage in lowering BP, such as biofeedback
trammg and medltatlon, should be studied to determine whether re-
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“~>(uctionsin BP can be maintained st normotensive levels for long periods
of fime and whether improvements in performance -will be found as
the findings reported by Goldman and colleagues (42, 43) syggest.

4. Other risk factors associated with hypertenswn and heart
disease, such as diabetes, smoking, diet, cholesterol levels, ete., should
be considered since these variables may possibly affect performance

independent of cardiovascular disease. As notel by Spieth (7), although
the finjpgs are contradictory, there is some indication that reductions
in cholesterol levels are associated with improvements in performance.

5. Prospective studies employing longitudinal as opposed to cross-
sectional research sthralegies may be partlcularly useful in detecting
differential rates of decline in performanée among hypertensives which,
in turn, could be linked with pathological changea over the same period.
Since there is an increase in the incidence 6f multiple chronic dseases
with mr:reaSIng age, life span studies should be encouraged. In that re-

* gard, there is some evidence that children with high blood pressure may
be at greater risk of developing hypertensaon (6‘8) and it would be
interesting to determine whether BP is related to performance smong
the young. P :

6. Since there is a growing mterest in sex difierences in covmtwe ’
functioning (69, 70), it 1s important to noto the sex dlfferences n in-
cidence of hypertension and coronary heart disease partlcularly among -
the middle-aged. One could speculate that differefices.in health status
may, in part, account for the performance differences found between
men and women {(71).

7. Epidemiological “studies indicq.te there are sex, raclal, as well
ag socjoecgnomic differences in the incidence of hypertension and 1t 1s
important to take these factors into account in behavioral studies sface
these factors alone (63) may account for the différences in performance
observed between hypertensive and normotensive individuals.

8. Since the dangers of sustained hypertension are generally de-
seribed in medical terms (e.g., increased risk of heart disease, strokes,
and kidney impairment) it would be interesting to determine whether
including intellectual impairment s an additional risk factor (even
during the middle-aged years) would serve as an incentive to hyper-
tensives to stay on their prescribed drug management programs. There
is also a need to alert patients to potential side effects of certain anti-
hypertensive medications that may affect mental acuity, since the-
modification of their drug routine may eliminate such problems.

9. Although it has been widely speculated that stress associated

¢ with the psychological testing situation may have a-greater adverse
effect upon the performance of hypertensives than on normotensives - __

~ {7,79), this is ah area that has not been carefully examineth In such -
atudies,. self-reports of anxiety, life gtress questionnaires, as well as
arousal as measured by psychophysiological techniques slmuld be
included. ¢

10. In view of the complexity of the hypei‘tensive disorder, there
s a greater need for multidisciplinpry research such that behavioral
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measures can be evaluated in “terts of etiology and seventy of the .
. isesse, as well as to take into accoitnt possible differences in neuro-
endocrine activity which may be valuable in lnterpretmﬂ the varia-
bility in performance often found among hypertensives.

11. Since there are frequently age-related changes responsivity
to drugs, the effects of antihypertensive drugs in the elderly should
be examined carefully both in terms of physiological and cognitive
functioning, with drug blood levels taken into consideration. The age
effect-shouldt be considered in studies involving antihypertensive drugs,
since the problems and questions that need to be considered may be
yuite different amonyg the ellerly than in middle-aged individuals.

12. Increased attention should be paid to the physical health

 status of subjects In the studies of cognitive functioning among midglle-
aged and elderly individuals. During the past 12 years, less than 20
percent of the behavioral studies in aging even mentioged the health ,
status of their subjects with this percentage declining during the past
6 years (69). The findings reported here, however, suggest that the
pattern of differential rates of decline in cognitive funcuomng may be
related to health status. An important issue is whether antshyperten-
sive drugs, which reduce the risk of dangerous cardiovascular conse-
guences, will also reduce the risk of cognitive impairment.
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Discussion
Ostfeld: The data from the N"atlonal Center for Health Statistics show
that high bleod pressure can occur in any segment of the American
population, but that it has a much higher prevalence ameng people of
rural origin #nd of people with limited educational and occupati l
attainments then in any other groups. Can you relgte that in any’

to the findings in the literature that you reviewed? Do you think. f,haﬁ
may explain, or at least may potentially explain, some of the relation-
ship® abgerved in the literature you revmved in the earlier part of
your sentation? ) . .

Wilkie: You have raised a Very important jssue and one that has
received very little attention in the literature focusing upen cardio-
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vascular pathology and cognition. It is highly likely that many of the
cultural and psychosoeial variables which are associated with tbe preva-
lence of high blood pressure ar¢, in part, accounting for a portion of the
performance decrements observed among hypertensives as a group. For .
example, in the Duke longitudinal study noted earlier, the hypertensives
who did not retum for subsequent evaluations performed less well than
tbe remaining groups and attrition in tbat study was related to educa-
tion and socioeconomic status. On the other hend, the hypertensives in
the Duke study who completed the longitudinal study were not statis-
tically different from their counterparts with respect to race and socio-
economic status and initial psychological test scores, but over the
10-year followup period they did sbow the greatest decline in per-

" formance Thus, it is extremely important in studies of cardiovascular

disease and cognitive functioning to consider the subject characteristics
of the sample with respect to genetic, cultural, and psychosocial factors.

Ostfeld: I did not mean the data in the Duke Aging Stu’dy; ! mean
the literature in general. '

Wilkie: I thbought the Duke study was a good place to start. In 1966,
those investigators found that reaction time among older individuals
with and witbput the presence of cardiovascular disease was related
more to socioeconomic status than to cardiovsacular pathology. I recall
that Hertzog and bis co-workers found that when the.effects of socio-
economic status and income were statistically controlled, some specific
types of intellectual abilities were. no longer relafed to cardiovascular
disease, whereas other types of intellectual abilities continyed to be
linked with cardiovascular patbology.” Undoubtedly, tbe relationship
between hypertension and cardiovascular diseases and cognition is a
complex ope and there are many variables.that sbould be controlled.
Two otber important factors tbat sbould be considered are stress
related to the testing condition and drug effects upon performance. For
example, in Spietb’s study, you will recali his untréated, hypertensives
were undergoing medical certification by tbe Faederal Aviation Admin-
istration while tbe treated hypertensives were not. Thus, as Spietb
noted, it was possible that“tbe untreated hypertensives may bave
experienced greater stress during the psychological testing than did tbe
treated bypertensives, making it difficult to interpret tbe effects of
antithypertensive drugs upon performance amonyg his hypertensive sub-

I‘E:;rther, few studies have controlled for the effects of antihyper-
tensive drugs upon performance. _

Kannel: It seems to me to be critical in this to dissociate the effects of
blood pressure from the effects of treatment because many of the drugs
which are used to treat hypertension have cerebral effects. Many
patients taking antihypértensive agents complain that they become
lethargic and it is hard for them to keep up with their professional
activities. In some cases, a$ you noted, people hecome lepressed which -
in itself .can adversely affect performance.
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I would like to see what effects these drugs have on normotensive
people— what it Joes to their performance. This would provide baseline*
data for these other studies. Ft might also be useful to look at people
maintained on Jifferent kinds of anuhypertenawe agents at a Ziven
level of lowered pressure.

Cohen: Do you have information on the drug status of the people you
were studymg ) .

Wilkie: No. In the Duke longitudinal study the evaluations were
initially about every 2 to 3 years and it was not possible to control
drug usage. However, if the hypertensives who completed the 10-year
followup studly were on antihypertensive medication, their blood pres-
sure was not adequately controlled since most of them continued to
have elevated blood pressures on subsequent evaluations. There are
very little data available on the acute or chronic effects of antihyper-
tensive drugs upon cognitive functionitg among hypertensives, with
most of the information on drug effects stemming from clinical reports
of side effects of antihypertensive drugs. Thus, relatively little is known
about the effects of the antihypertensive Jdrugs upon cognition among
the majority of hypertensives. There is a neeil to examine the effects
of antihyperteﬁ%ive drugs upon performance according to the Jdrugs’
mechanism of action.

‘Weksler: I think dyour point is very well taken because I seem to
remember one study where the impairment in_ cognitive function was
related to older people Jbeing poor test takers and the parameter that I
think was measured was pulse rate. The pulse rate went up during these
. tests in older people to a much greater extent than in younger people.

Then, they went on and gave those people propranolol. These were
normotensive older people. They found that with the drug, test scores
seemed to improve. This was an important control population because
it was nonhypertensive. [ suggest that some of the drugs that are used
would influence the results so that 8 control population is critically
jmportant. .

I was wondering whether the hyperresponsiveness of both 8 hyper-
tensive population and an older population may be the common thread
in both. Their falling cognitive function may be related, in part at least,
not only to the change in the calibér of the vessels to which you referred,
but also that hyperactiv pathetic responders do not take tests
very well. Old people may come from that population gnd hypertensives
may also come from that population.

Wilkie: Most of the work ou have referred to was completed by
Dr. Car] Eisdorfer and myself. During the past 10 years or so we have
been examining verbal leammg performance in relationship to stress
or physiologic arousal as megsured by indices of autonomic nervous
system activity among healthy old and young individuals. Qur ﬁndmgs
indicate that heightened arousal among old men and women is. associ-
.ated with poor verbal learning. In one study (36) we found that very
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healthy old men who were given 10 mg propranolol intravenously
showed a decrease in heart rate and free fatty acids accompanied by
learning performance which was superior to that of a control group
given a placebo. At this time, this line of research has not been carried
out with older hypertensives.

Weksler: Well again, I do not recall whether it was in your paper or
your work, but it went on to suggest that if you take away time pressure
"cognitive impairment is lowest."”

Wilkie: In general, old people show a slowmg in reaction time and
they tend to perform less well on tasks involving a perceptual motor
component and on time cognitive tasks where t}Pey must perform very
rapidly. This pattern of decline appears to be exacerbated among n-
* dividuals with cardiovasculer disease and occurs even among middle-
aged individuals. Whether it is related more to stress or alterations in
cerebral blood flow, or a combination of both is not known at this time.

Speaker Do you have any ratings of these individuals, the normoten-
sives and the hypertensives, outside of the expenmental sitvation so-
you can evaluaté their normal functioning in the environment. Is
being on drugs affecting them in & normal situation?

Wilkie: In the Duke'longitudinal study, there was an extensi¥e battery
of tests including the psychological measures of performance as well
as psychiatric evaluations, psychosocisl measures, physical exam.ina-
tions and chmcal laboratory studies. We did not, howevgr, examine the
relationship between hypertension and social or psychlamc adjustmept.

As T indicdted earlier there are little data available’ dn the effects of -
the antihypertensive drugs upon behavior among hypertensives.

Gmenberg When you reported these drops in cognitiye performance
in hypertensives, you were talking about average scores of hyperten-
sives dropping as compared to avérage normotensives not dpppmg
How about the distribution? What proportion of the hypertensives
showed & drop? .

Wilkie: Among our subjects, the varlablht.y in {)erformanca among the
hypertensives was slightly {but not significantly so) greater than that
r\ observed among their age peers with lower blood pressures. Task com-
plexity and the nature of the abilities measured were important factors,
with some, but not ali, hypertensives s$howing a decline on the very simple
tasks while on the more complex tasks most hypertensives would per- .
form poorly."Some decline over the 10-year followup was also observed
among some Individuals with normotensive and bgrderline elevations
of blood pressure, particularly $o among those w ere 70 years old and
over at the initial testing."

Gruenberg You did see some decline in the other groups?.

Wilkie: Yes. Cognitive impairment in old a:ge appears to be pelated
not ‘only to vascular alterations but also to primary neuronal changes.
1 think an imporfant issue at this time is whether the incidence of
cognitive impairment associated with vascular changes can be reduced
if hypertension were adequately treated.

Qo . \
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Injury and disease alike have been considéefed by primitive peoples to ¥
be the visitation of outrdged spirits or t,he effect of hyman misbehavior
directed through gome“evil eye. More than two thousand years ago
Hippocrates provided alternatives to the power of ghosts, witches and
demons in the cause of disease through his systematic account of the
-effect of environment on heslth, To a certain extent Hippocratic
thought influenced ideas gbout disease until the advent of the germ -

* theory dominated thinking about ‘disease; only in the last two degades
have we considered multicausal approaches to disease and multi-
variate approaches to its control. Epidemics of infectious disease prior -
to this century probably allowed for little consideration of imjary,
and certainly the germ theory, with its emphasis on .an infectious,

* -external agent left injury as “accidenfel happenings” without any
rational, observable explanation. Injury or so-called accidents came
to be viewed as a health problem in the 1930’s and1940’s; it hes never
it any sustaned way been studied with the same rigor accorded
disease. . . ‘

" “The word “‘accident” will continue to be used commonly by lay
people, but epidemiologists have, by and large, stopped using that
ferm, replacing it with injury or injury events (I). Definjtions of
accidents refer to random or chance events, yet existing data, indicate
that accidents, like diseases, ave nonrandom events. Epidemiologists are
concerned with the identification and understanding of nonrandom
patierns of ovents. The term accident also has the connotation of bad
luck, carelessness, sinfulness, acts of God, and other moralistic terms
which tend to exclude scientific approaches to this problem.

Much of the work in this field has been largely atheoretical, but
some int 2 conceptualizations have been offered In recent years.
Before we turn to injury in older people, I'd like to mention some of this
conceptualization. .

Although John Gordon’s paper in 1949 (2) encouraged a rash of
so-called accidents studies 'with a long list of causative “agents” such

- 28 cars, guns, knives, medicines, stoves, rugs, stairs, etc., the work of

King (3), Gibson (4), Haddon (6), and Waller, (6) suggest that the

agent in all injuries is physical energy in one form or another (kinetic,

chemical, thermal, radiation, electric), that most previously identifted
agents were only vectors, and that “excesdive levels of energy exchange
or, rarely (as in drowning or poisoning) excessive mterference with
normal patterns of energy transfer produce tissue Jamege ” (7), Three
phases in the occugrence of injury and its outcome are identified, “the
pre-injury phase, which includes the events that lead to the ten-
tional diglocation of energy from its usual setting, the injury phase in
ERIC U 149 .
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which epergy is transferred to human tissue, and the post-injury
phase in which the adequacy of emergency and follow.up care often
play an important role in determining ultinfate outcome. . . A brief
review of the pre-injury phase will help focus on the 'nature of the
problem. . . . Basically, the process of dealing with energy sources
in our environment Jepends on two factors, the performance level of
" the person and the task demands involved in using the energy
(). The task of walking from one room to another is less demanding
than is the task of walking across & busy city street. In either type of
task, lowever, it is only when the demands of the task exceed the
performance level that a harmful exchange of energy occurs.

Once energy is released the occurrence of an injury is depend?nt
upon the amount of energy released, its rate of transfer, 1ts distribution
over body tissues and the nature of the body tissue itself. Thus
“tissues capable of spreading the load, such as the pliable -bones of
young children resist serious injury more effectively than do tissues
that localize energy, such s the brittle bones of the elderly.” (7).

In the post-injury phese both the nature of the injury and the
adequacy of emergency and definitive care determine survival and
amount of promptness of recovery. A graphic representation of Waller’s
model appears in figure [1-18. '

Epidemiology js concerned not only with the understanding of
determinants of abnormal conditions or health states, but also with
identifying and testing methods for control of abnormal conditions and
maintenance of health. Haddon {§) and Baker (9 have suggested
categories of countermeasures as approaches to injury control based on |
the above model. Broad categoﬂes of countermeasures are. changing
the environment, making tasks less demanding, strengthening people,
. and providing adequate emergency treatment.

Unintentional Injury .

Unintentionplinjury is the leading cause of degth in persons aged 1 to’
38. Among petsons of all ages, unintentional injuries are the fourth
leading cause of death. In 1974 unintentional injuries were the fifth
cause of death in persons 65 fo 74 years of age, and the sixth leading
cause of death for persons 75 and older. The Jdeath rate for unintentional
injury per 100,000 persons (data for 1974 from National Center for
Health Statistics) was 50 for all ages combined, 69 for 65 to 74 years, and
191 for persons 75 and older. Put another way, the older population is
. overrepresented in deaths Jdue to unintentional injury: in 1975, 24 per-
cent of all unintentional injury fatalities accurred to the 10 percent of
the population who were 65 years and older.

It is not true, however, that a high injury death rate aiso means a
high injury rate. In general, injury rates are lower in the elderly than
in younger persons. In 1974, 32, 36, and 32 were the respective injury
rates per 100 persons among children under 8, 6 through 16, and 17
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through 44, while the number of persons injured in the 45 to 64 age
group was 19 and for 65 years and older, 17 (11).

Overall then, the elderly have relatively low injyry rates compared
to other age groups, but high case fatality rates. In addition, rates of
days of restricted activity and of bed disability and hospi ation due
to injury are many times greater in older people. ‘Thereforg, even though
i absolute numbers injuries in older people are relatwely few, the dis-
ability, d}sfuncnon, utilizatioh of health services and death rat.es lmran
the event of injury are reason for further scientific efforts.

Three types of events account for 75 percent of all injury deaths
among the elderly. falls, fires and contact with hot substances, and «
vehicular crashes, mcludmg those involving pedestrians. Let us consider’
each of those types of | injury event, reviewing deseriptive and analy-
tical data available, and in each area, makmg suggestions for further
research.

Fatls.—Persons 65 or older account for more than 70 percent of the
deaths due to falls, having both a higher than average number of falls
and high case fatality rate. More than half the deaths due to uninten-
tional injury in people 65 and older are due to falls (12). For all ages
wombiped, the death rate for falls has gradually dropped {rom a high of
nearly 20 per 100,000 in the midthirties to less than 7 in 1975 (10). Part
of that decline is due to changes in methods of classification. The rate
of deaths from all types of unintentional injury is highest for nonwhite
males, aftér 75 white rates are higher than nonwhite and white females
hi_r_rhest of all. Both injury and death rates for falls are higher in urban
than rural aress. The states with the highest age-adjusted death rates
for falls are in New England, Hawaii and . Mississippi have the lowest.

The classic-study on falls was published in 1960 by Sheldon (13).
Sheldon described clearly the phenomenon of drop attacks, with no
aura and no amnesia. He reported that 26 percent of the 500 falls he
studied were drop attacks. Waller's studies (6) suggest that alcoliol
and medical impairment may lessen performance levgls of “persons
who have falls,

A number of questions have been raised about osteoporosis and
falls. Longitudinal studies of older women have shown substantially
higher fracture rates among osteoporotics (1.f), and fracture incidence
inversely proportional to bone mineral content (15). It has been sug-
gested (but not demonstrated) that some frail elderly people have
such brittle bones that a fall occurs because of & broken bone.

Further research in the epidemiology of falls should not only
continue to help us understand more about why people fall but why
they are injured when they fall. Research questions arising from the
injury model presented earlier should be tested, and they should include
the testing of effectiveness of count.ermeasures. Ques#ions could address
such diverse areas as prevention of falls in the first place with investiga-
tors paying attention to perceptual deficits in those older people who
have the most fells, with research to evaluate the effectiveness of various
environmental measures such as increased illumination with minimal
elare Most falls in older people occur in private dwelling units, public
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buildings, or residential institutions—all governed by huilding codes;
congider the opportunity in the leng run for environmental eounter-
messure if it couki first be shown that specific environmental designs
are associated with fewer falls. Questions arising from anather category
of countermeasure would deal with strengthening the individual to
diminish the impgcet of falls, There is svidence that thers are fewer
fractures of the spine among peopls who live in"areas with at least 3
ppm of flouride n their drinking water (18). There is the possihility
that even higher levels of flouride may strengthen bones enough to
decrease the ncidence of fractures, but to my knowledge no defimtive
controlled study has been carried out. A numher of physical fitness
programs for older people have been started. It would he useful to com-
pare over time the rates of falls and fractures in participants with the
rates for their controls. .

Perhaps more information is needed ahout the characteristics of
‘surfaceg struck and distance fallen. While it seems logical that less
forgiving surfaces and greater distapces fallen would inerease the
probability of injury, there is littla convincing evidence to that effect.

An additional category of countermeasure, provision of sdequate
emergency treatment, suggests a need for additional research. How
soon do injuned people get emergency treatment? In a study of non-
highway i m]ury smergency care ({7}, Waller has reported that people
under the age of 30 preferentmlly receive assistance hy lay-people and
professicnals.

Fires and contact with hot substances.—Seven out of 100 injury deaths
n people 65 and older are related to fire or other hot substance contact.

Among pecple over 65, desth rates for males are mucl‘fl higher than for
females, and relativaly high for nonwhite persons of hoth sexes. The
elderly are overrepresented in this category of deaths, with persons
65 and over having 29 percent of all fire and hurn f{atalities {{2).
Speculation about why the elderly are overrepresented includes the sug-
gestion that they fall against hot surfaces, that they may be unahle
to extricate themselves from a fire hecause of arthritis er eother
functional disahility, and once a burn injury occurs recovery may he
coupphcated hy the presence of chromc disease. In particular, the
inhalation of smoke and the toxic fumés of hurning synthetics are
iikely to be more difficult for persons with pulmonary or cardlovascular
lmpamnant .

Waller (/8) has studied the interaction of product and human
. factors in nonhighway injury fatalities. Whils there is littls research
in this area, statistical data suggest intarventions to make the environ-
ment safer, such as building codes to make buildings less likely to betrn
and baving flammahility standards for fabrics used in uphelstery and
rlothlng How much research sffort ought to he directed toward either
improving our understanding of the injury phencmena associated with
hurns or with countermeasures designed to decreese fires or their
impact prohably needs to he examined along with the research needs
in the areas of falls and vehicular crashes.
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Vehicular crashes.~—Compared to what we know about other kinds of
unintentional injury in ofder people we know quite a bit about road
injuries, This knowledge has not contributed much yet toward

- improving the quality of life for older people.

There are 11.4 million licensed drivers 65 and older. They
represent nearly 9 percent of all the licensed drivers in the United
States (10). The proportion of drivers 85 and older is rising in spite of
tightening of reexamination requirements in many states. The
proportion of female drivers decresses sharply with age when cross
sectional data 8re reviewed, 88 more women begin driving early that
pattern is likely to change. Older drivers drive less. Planek reports that
“drivers in their fifties begin to show a decrease in annual miles driven
that continues steadily in later years”(79). Opposing conclusions
have been drawn about the safety of older drivers. It 18 true that older
drivers have a relatively small number of crashes; it is also true,.
however, tbat older drivers have a higher crash rate than any group
.except the under 25 age group if miles drivén ¢ exposure is taken into
account. Since drivers and not liabilities are licensed, the small absolute
number of crasbes by older drivers bears remembering.

In 1975, 6,700 people 65 and older died of vehicular crashes.
That represents 12.3 pereent of such fatalities for all ages, and nearly
23 percent of all injury f:m ties for people 65 and over. Two thousand,
or more than one-third of those vehicular crash fatalities, were
pedestrian deaths.

What do we know about the characteristics of vehicular crashes
of people over 657 In a study of 354 male and female white drivers
aged 46 to 71, who were panelists in the Duke adaptation study (de-
scribed elsewhere) (£0), the descriptive findings are similar to those
reported for older drivers in other studies. Motor Vehicle Department
records for a 3-year peridd were examined, Adaptation study data on
physical health, psychological and social characteristics ‘were also
studied. For the 3-year period, shghtly more than 15 percent had one
or two crashes. That incidence yields for 1 year an average rate of
0.056, which compares favorably with the North Carolina rate of
0.083 for drivers 45 and over for a concurrent year (21). Only 16 percent
of the drivers in this study (28 percent of the men and 3 percent of the
women) estimated their anhual mileage at 15,000 or more. There was
no association between crashes and estimated miles driven, but more
than one-third of the crash drivers said they drove less than 6,000 miles
per year. None of the crashes occurred between 9 p.m. gnd 7 a.m,,
and 81 percert occurred between 7 a.m. and 6 p.m. Only 12 percent
of the crashes took place in rain, and none in snow. Eighty-two percent
of the 56 crashes took place in the driver’s home county fnd an addi-
tional 7 percent in the adjacent county. Most (79 percent) occurred in
buginess or residential sections. Twenty-nine persons were injured in
14 crashes, there were no immediate or delayed fatalities. All but two
crashes involved two or more vehicles. The predominant error recorded
for these crashes gas disregarding a stop sign or traffic signal or [ailing
to yield (25 percent). Only one driver was charged with excessive speed
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assoclated with & crash. In only 2 of 56 crashes was the driver noted
to be under the influence of aleohol with ability imgpaired. In this study
no association was found between vision, hearing, cardiovascular or
musculoskeletal impairment, general functional status, life change .or
coping resources and voad crashes {22). Other studies have also ad-
dressed questions related to sensory deficits and medical impairments
i older drivers. . .

Planek (19) téviews literature which documents narrowing of the
visual fisld beginnlng in the late thirties, the need for increased llumina-
tion rising with age, glare sensitivity increasing beginning.at about age
40, and the rate of\lark adaptation decreasing with age.-Studies which
have attempted tojbridge the gap between those labordtory findings
and actual driving \perfqrmance have been very few in number and
have had conflictirg ts (23, 24). Planek cites research showing
deficits in short-term memory, visual discrimination, and logical inter-
pretation of stimul: {19), speculating that those deficiencies probably
affect driving. . ' .

Waller (25) found that drivers known to have flirbetes, epilepsy,
carliovascular disease, aleoholism and mental illness averaged twice
as many crashes pee—tmillion miles of driving as control drivers with
no known disease (data age-adjusted). Crancer and McMwtay (26),0n

»the other hand, found no excess of crashes among drivers with & heart
disease license resiriction; they did find higher crash rates for drivers
with epilepsy, fainting and other madical conditions at all ages.

“Planek cites work by Grattan and Jeficoats (19), Using British and”
Swedish datn, showing incidence ratios of only 1 in 1,000 crashes as-
sociated with sudder tiness. In the Boker and Spifz study of fatally
injured drivers (27), deriosclerotic heart disease by autopsy was found

_ with similar frequency in those drivers who were found at fault and
those who were not, ’ :

Since pérsons over 65 (as well as preschool age children and al-’
coholics in the middle years) are overrepresented in pedestrian fatalities,
some attention to pedestrian injuries seems indicated. The death rate

* is much higher for males than females andstightly higher for nonwhites
than whites. Iskrr‘shows data to support the statement that the

pectestrian death rglllis lowgst for married persons and highest among
widows and wida {12). In a classi study of pedestrien injuries by
Haddon and others (28), those ,who were injured and killed- wers,
on the average, 10 years older than those injured who survived..

Shifting back to drivers, we note asimilar finding by Baker and Spitz .
{27). In a study of 328 fatally injuped drivgrs,using autopsy records and
police records, they found that the proportign.-of drivers 60 years or
oldey was five times as high among those killed g5 among drivers who
survived crashes, and further'that “delayed death” was more common
among older drivers and was associgted with lesy serious injuries than in
younger ‘drivers, A

Where does this information about peédestrian and nonpedestrian
motor vehicle crashes lead us with respect to further research? Perhaps
additional documentation of {he relationship of perceptual decrements
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and medical conditions is in order. Beyond that, however, our further
research should have more payofl than hus the careful documentation
of high risk groups in the past. Returning ence more to categories of
countermeasure which can guide further research, we' will make a few
additional suggestions. An example of making tasks less demanding
would be research leading up to reducing the complexity of the driving
task, that would first require studies in test driving or simulator condi-
tions to describe the driving task for older persons of varying charac-
teristics. To Iny knowledge older drivers have not been used as test
drivers either to influence product design or to define the (lrwmg task.
With respect to environmentsal change, studies of transportation needs
of the elderly will be required before informed policy Jecisions can be
made about licensing older drivers. Evaluation of perceptual aids to
older drivers might be indicated. The consequences of crashes and other
ty pes of mjury to older people needs to be studied. It has been suggested
that an injury event for many older people is the abrupt transition
from independence to dependence for life.

Summary
In summary, then, injury has been discussed as a nonrandom event of
considerable consequence to older people who have high case fatality
rates and high dysfunction and disability rates from falls, fires and con-
tact with hot substances, and vehicular crashes to pedestrians and
drivers. A model for the injury eyent was presented, including cate-
gories of countermeasures. On the assumption that identifying and test-
ing of measures for control of health problems is he legitimate concern
of epidemiology, and with the knowledge that many times in the past
understanding of environmental and personal influences have led to
cifective preventive practices even before cause could be clearly as.
signed, this presentation has proviled only limited support for continu-
ing identification of high risk groups and much greater support in the
‘du‘ectlon of more a,pphe(l research directed toward evaluation of
countermeasures to l‘educs injury losses n oldsr people.

*
~
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. Discussion

Siegel: Among the aged, the difference in mortality from motor vehicle
accidents between the sexes is almost the highest for the leading causes
of death. I think it is a terribly important area for research to find out
"why the men get killed much more often thap the women, even if you
adjust in some way for hours of driving exposure.

Hogue: I would like to look into that. I believe that if there is some
sort of control for mileage, the difference washes out.

)

Siegel: Miles a3 passengers or miles-as drivers?

Hogue: It is very hard to gef those estimates, but I think that some-
times the very best we can get is miles driven as the driver of the vehwl&,

but we all know that passengers and pedestrl.ans are also at ri

Siegel: It is important. In the effort to dmde or partition the genetic -
. #nd environmental factors, we tend to think of the accident area as one
that is essentially environmental even though we should talk also about
, the dlfferem_-e in the physiological ability to stand blows, in ’reactmn

" time, in the acuity of the senses, et cetera.

]

¢ Hogue: I think we .reall{ have to find ways of looking at both, the
environmental effects and the indivjdual capabllittes

Costa: Dr. Hogue, your emphasis on the task of redesign seems to
stress man-maching design faeets” I wonder if you would evaluate the
role or contribution of the driving style of the elderly. for example,
cautiousness versus the sensory motor dnﬂiculues

Hogue: [ am s i).v'mg that W do not know much about the task as it is
perceived by older people For example, whenever there is test driving
done for the sake of product design, when General Motors has test
drivers come to help them figure out where to put instruments on the
instrument” panel and that practical kind of thing, they usually have
young males. They never have old people of either sex and I think that
" seeking a redefinition of the driving task seems to get back to the basic
levels of defining what the Jriving task is for older people. In response
g to your question about some of the characteristics of drivers—these
are néted when drivers are cited with violations, which by and large
are errors of omission, failure to yield, difficulty getting from one place
to anbther, and not problems of high speed that other drivers have. If
your question suggests that which sometimes has been raised, “Do
older people cause accidents because of the way they drive?'' I think
;  that is perhaps not a researchable question. If_.‘l‘lﬂ?ey question implies
there is something someone can do to cause an accident without
actually being a part of it I 36 not know any way to study that.

Costa: Do you really thmk a design engineering task is the problem or
“do you think that there is any | profit in looking at driving style?

EKC , 11y
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Hogue: T think that the driving styles prﬁbably would make ¢ differ-
ence. We should stop and think about what might influence that. If
your vision s 20/120, you.are going to have a very different drrving
style when you are getting ready to do something like read a sign to
know, which lane to get into, than if you have 20/20 vision. The design
of road signs is seﬁfnr people with 20730 and 20,40 vision! 20/30 by one
group of engineers and 20/40 by the other. T think that does make &
difference and it brings into play the whole area gbout which we need
to know more. In applied settings, I think it is useful to know that dark
adaptatron decreases with age, but it is morc useful to know what
relevance that has to people who drive.

Siegel: Very often, when we are driving on a highway, we find that the
person who 1s pulling out into the highway from a driveway at a slow
speed is an elderly person. Now this may be related to driving style snd
for the inability of the driver to judge the speed of the passing vehicles

or even. his/her own speed.

1 .
Sacher: Is there a cohort factor in driving skllfs? . - o
Hogue: C‘ertamly one of the cohort factors in the general population’

" sense is when people begin driving. We know that the cohort that is

dying off_now is probably the last cohort, or close to the last large
coliort of people, who did not drive fairly early after they cbuld drive
at the age of 16 er 17. We also know that if people begin driving later,
they have more difficulties for various reasons in belng able- to pass
drivers’ license examinations for the first time. .

Speaker: In all these accidents or injuries, you stress that they ere

not productive and that we should concentrate on the, engineering . -

featyres and promote them. I would suggest that fnother thing you
could stress is that old people are educable and we should try to work
on the person as well as the environment.

Hogue: T do not think that I have made myself as clear as T had
hoped to. T really did not mean to stress the engineering aspect. T
really meant to encourage looking at both environmental demands
and individual personal capabilities, I think we have been through an

-era that has been identified by some people who do work in this field

all of the time. 1 do not blame the victim, in which the strategy has
been directed toward education and havmg scare messages and de-
fensive driving courses. There is a strong dlscontent with continuing
along these lines. It does not'mean not to_try to improve the perceptual
capecity of drivers or to do some education, but not to be.content with
that, and to think about what envlronmental thmgs we can do that
o not rely on the participation of individuals. That is what, T meant to
say, and I am glatlpI have ha this chance to say if.

“Costa: T would Jike just briefly to take issue with t question of the
nonrandom nature of i Injury events. There certainly is ¢ kind of con-

" tingent nature tgthese evenits with some meaning fo the word accident.
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It is certainly not to be jnferred ‘that all we need to Jo is know enough
determinative factors and they all will be entirely predictable.

Hogue: 1 do not disagree with you; I think that was precisely one of
thgg:omts that I was making. y‘The mere 1dent1ﬁcat1£n of h{gh risk
groups or subgroups Jdoes not do anything to help us prevent injuries
from happening. However, it would be profitless to even study in this
area if it were Dot true that injury is noarandom. If it is a random
event, why bother, it is going to strike us like lightning or bad luck.

Costa: Causal factors can depend on & great meny extended factors.

Hogue: I think our ab‘1 g]hbo add to control is dependent upon &
certain amount of predlcta ty or nonrandomness.

Closing Remarks by Cha.irperson George A. Sacher

As chairperson, I am in the interesting situation of being a laboratory .

biologist dealing with nice neat experimental problems who is thrust

into the areas of human epidemiology. It has been very mind-expanding

to learn what some of the bjomedical correlates of human aging are. /
The problem of relating the many diverse socmpsychologlcal mani-

festationy of aging to the biomedical substrate of the organism, which .

we are talking about today, is probably the mest important problem

that biomedical and social gerontologists can ¢onsider. In that regard,

this kind of interdisciplinary experience is very important for all of us.  }

A
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. Session III

Social, Psircht;logical' and Functi_onal Correlates of Aging

"Opening Remarks by Chairperson Judith Cohen, Ph. D,

# ° Throughout the day, I have been intrigued that sessions reporting
" research on biological correlates of aging have glso been emphasizing
the necessary complexities of the aging process, in which biological,
psychological, and sociocultural areas are mixed. Whether we are
concerned with longevity, disability, or specific causes of mortality
like CHD or suicide, our understanding of thes¢ outcomes depends
not only on biological information, but also, as we heard earlier, on
information about the process of survival in an environmental context.
However, I see no problem with continuity of éome of the ideas we have
already discusséd and the ideas we will bé discussing in this session. The
continuity migbt best be seen in terms of those environmental con-
tingencies upon wbich continued survival depends. Some of those eon-
tlngencles. as we have heard, are in the physical environment; others
are part of our social and psychological environments.
A continuing problem, however, is that asserting that all of these
* disciplinary areas are relevant in our understanding “of aging does not
help us to see how these areas of understanding can be articulated.
Perhaps increased involvement of epidemiologists in the study of
agingZ can help Here. Our working definition of epidemiology bears -
out the fact that epulemlologists have always had to work with diverse
types of people, to help them communicate with each other, and to
conduct interdisciplinary research of one kind or another. It is just
possible that some progress can be made in that direction Witb this
meeting too. ,
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Aging and Suicide: Reflection of the Quality of Life?
Robert C. Atehley, PR D, ~

Seripps Foundation Gerontology Center
Miami University
Oxford, OH 45056 oo ,
Suicide is an offensive but fascinating subject to Westerners who
. see preserving our minds and bodies as a central goal of life. We have
o’ deep-seated drive to learn why suicides occur; why some of us quite
purposefully reject what the bulk of us value most, life itself. As a
topic, suicide holds a fascination for both professionals and the general
public far greater than one would expect from a cause ¢of death that
seldom accgunts {or mofe than 1 to 2 percent of the total deaths in a
population. . recent bibliography (f) lists nearly 5,000 references on
suicide, spanning 1897 to 1970, most of them clinical studies concerned
with why people commit suicide. Through techniques such as the
psychological autopsy it is possible to accumulate information on the
suicide apart from what is given on the death certificate (2).
Thére have been two basic approaches to the study of suicide.
. The first inyolves clinical studies of suicides, the second involves the
“use of official demographic statistics. Neither approach is entirely
- satigfactory. Clinical studies nsually have no way to place suicide into
a context that involves nonsuicides as well as suicides, Demographlc
studies, on the other hand, suffer from a lack of in-depth information
on both suicides and nonsuicides. Beeause suicidle by definition requires
knowledge of the intent of someone who is dead, both types of studies
suffer from inadequate operational definitions of suicide. Both clinical
and demographic studies are required, but the sum of both types is
still far short of the ideal in terms of our kmowing who commits suicide
and why.

between age and suicide. Howeygr, most of this literature simply

fromt there to speculate aBout why sage is related to suicide. Suicide
among the elderly has been tied to bereavemgnt (3, serious physu:al
illness {4}, hopelessness (5}, depressian (6}, retirement (7), and orgamc
brain disease (8). Some of these explanations furn out to be either
gpurious or too vague to sllow testing. For example, it is true that
snicide rates for males are higher following age 65 than they are earlier.
(ﬁut this cannot be used.to establish a link between suicide and tetire-
ent because suicide rates for males increase in a siraight line from
age 18 to 85. There is no sudden surge at age 85 or at any other age
for that matter.
The demographic literature on suicide contains a few cross-natlonal
* studies of suicide rates (8, 9, 10). Only Kramer et al. ({1) have at-
tempted o use demographlc data to examine systematically suicide
rates in relhtion to age, by sex. They briefly examined suicide rates
for 18 countries by age and sex for 1965 and reported that suicide rates

153

There is a good bit in the clinical lltel‘atul‘e about the relationship.

., assumes that suicide rates are high among older people aml procsets.
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were uniformly higher for males than for feinales. They also found a
general increase with age in suicide rates for males, but the uge pattern
in suictde rates for females was more inconsistent. Kramer and his
co-workers (1) also examined the change in suicide rates by age and
sox for the same 18 countries from 195§ to 1965. They found that in
12 of the 18 countries, male suicide rates had increased among the age
groups under 45 and decreased, or showed small increases, among the
age group 45 and over. Also, among the countries showing an increase
in suicide rates for women, the niost substantial rise in age-specific
rates occurred at ages under 45. Thus, the general rise in suicide rates
which occurred worldwide from 1955 te 1965 was inainly due to in-
creases in suicide rates at younger ages. This, eXisting studies of suicide
need to be augmented by studies that keep suicide in & comparative
framewerk and that carefully Jdifferentiate between suicile rates with
age for males and those for females. -

This paper will examine three topics related, to the epidemiology

of the age pattern in suicide. .

1. The sex difference in the age pattern of suicide will be docu-
mepted using official statistics beth cross-nationally and for the
United States.

* 2. Problems to be overcome in studies of suicide will be discussed.

3. Research and policy issues related to the age pattern in suicide
will be presented. T :

‘Sex Differences in the ?ge Pattern of Suicide

In this paper, suicile is defined as death that is judged by the person
signing the death certificate as having been self-inflicted. But how valid
are the official statistics on suicide? Error can result from (1) varying
tlefinitions of suicide, {2) varying criteria for classifying deaths as
suicide, (3} varying prevalence of attempts to hide siicides. The
crucial question for this paper is. whether there is an age or sex bjas
in the reporting of suicides. It cowld be, for example, that the decline
in position experienced by the elderly (12} leads to a <decrease in re-
luctance to classify Jdeaths as »uicide. It could also be argued that older
people with no chddrén living at home would be morg apt to be reported
as suicides, However. the facts of the matter are that male suicide rates
tncrease steadily across the entire Zgze range and that femsle suicide
rates are highest precisely when they are most likely to have children
still living at home. Therg can be no Jdoubt that reported suicile rates
' anderestimate “real” suicide rates (13), but there is no evidgnce to
indicate a bias that would seriously influence 'the outcome of the
analysts presented in this paper. However, there are strong indications

that data on Suicides among blacks in the United States are too un-
reliable to be wsed for analysis (3). Accordingly, the analysis of U.S,
data will be confined to the white population. ) .
‘Chree sets of data will be used to examine sex differences in the

age pattern of suicide. The first (lata set consists of official statistics

from the World Health Organization. The data on suicide rates were

) ' ’
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IToxt Provided by ERI




Suicide 143

taken from a®1968 special report of the World Health Organization (14)
which contains suicide rat:ls by age and sex for 25 countries from 1955
to 1966. However, as a control on the quality of causc of death data,
five countries—Belgium, France, Greece, Italy, and Venezuela—were
excluded since they showed more than 400 deaths per 100,000 from
ill-defined or unclaspified causes in 1966 (15). Data for age-specific
death rates from chronic diseases were also taken from this publication
(13} The ~econd deta set consists of cross-sectional data on suicide in
the United States compiled by the National Center for Health Statisties
for the period spanning 1955 to 1968, The third data sct consists of
cohort data on suicides tabulated from vital statistics reports spanmng
- 1920 to 1965, . .

_Turning to the cross-national data, tables I11I-1 and III-2 and
figure £11-1 show the correlation betwecen age and suicide rates, by sex,
for 26 countries. For males there is a nédar-universal high, positive
correlation between age and suicide rates, Japan and Hungary show
linear correlations that are depressed slightly by extremely high suicide
rates in the oldest age category. Only Poland shows a modest correla-
tion The correlation data show that despite a wide variety of initial
levels of suieide rates (intcrcepts), the age slopes in suicule rates for
males are remarkably consistent from country to country. Culfure thus
appears fo have an :mpact on the level of reported suicide among males
within varions conntries, but veryittle impact on the age trend.

.For females, on the other hand, the situation is very different.
Ten of the countries show a correlation of suicide rate with age of 0.80
or more. Seven countries show a moderate correlation between age
and suicide rate (0.38 to 0.70),. and three show little correlation {0.19
to 0.24) It is noteworthy that females in the German-speaking coun-
tries—Federal Republic of Germany, Austria, and Switzerland—show
a consistently high corgelation between age anil suicide rate, while
thoSe in the English-spcaking countries—Canada, United States,
Northern Ireland, Scotland, Australia, and New Zealand—tend toward
a moilerate to low correlation, England and Wales being the only
exception.

Male suicide rates are higher than femnale suicide rates at all ages
in all.countrics for which there are adequatc data. This same result
was reported by Kreamer et al. (#7). As shown in tables III-} and
ITI-2 andl in figure I1[-1 the mean correlation between age and suicide
rates for males was 0.89 and for females 0.68.

Tables I1I-1 and II1-2 also show that there is only a modest
increase with age in the cross-national stawdardized variance within
age eategories, but for both sexcs there is a substantia increase in the
75 and over age entégory, Thus, overall the relationship between age .
and suieide 15 linear. The primary departures from linearity occur in
the oldest age category beeause of very high_suicide rates after age
75 in Hungary and Japsn for both sexes and in the Netherlands among
males.

It has bern argued often that suicile is related to chronic diseases
3, 4,86, 7, 16, 17, 18); but the cvidence has been based primarily on
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Suicide rates by age, vanablht\y in amcade rates by aye, and wmlatmn of age and suicide tates for males in selected
) canntﬂee, 1963-66
. Age g ' Correlation
_.—_Counh-y s of age with -
: 15-24 25-34 35-44 45-54 55-64 05-74 75 and suicide rate
. » over
__________________________ 9.0 14. 6 Jdse o247 "20.7 24.8 244, 7 B84 .
United Sem ................ L. 9.3 7.0 . 220 29, ¢ 36.7 37. 4 49,2 .99 e -
Englond snd Wales. oo oeee oo ceeee 6.6 1.2 15,20 19,5 27.2 27. 6 34.0 .99
North Teland et ooooee e ﬂaa 3.6 8.0 14.0 165 12,0 226 .89
Scotland- . .- RN 45 88 14. % 17:0 22,0 187 203 .89
Portugsl_ .. : — . 04 10.9 17.8 26.0 411 52.4  04.3 . 99
Denmarke S foe e 1.3 235 . 340 .44 . 47.8 44,1 58,6 .04
F P Y SO 4.6 1.9 155 21. 0 22.0 19. 2 19.0 .80 .
L 1T peme N 132 « 250 36. 5 4.8 48,9 4.6 526 .90
Netherlands. - e cocceemeccccaamcneas 4.0 65 . 7.3 4.3 19.8 22,2 41 6 .93
Federal Republic of Germany.._ ... 19.0 24.9 30.3 4§, 2 527 47. 3 63. 8 . 96
©Austrin.. ... ceememmc e ——— 21.3 30.8 39.2 57.8 64. 5 52 89. 6 .93 .
Switzerlinde o ca e e ccee oo =- 18.6° 233 326  -4LO 50. 3 53. 4 60. 9 199 -
Hungary. eeeamt 30,4 43.2 510 6L 6 66, 1 7.7 4.7 .87 . k-
FInnd o o e e e eeeee e eees o 155 39 ‘5.6, 630 | 67.8 6.0 548 .80 e
Poland.......... ¥ e e e 12,0 21.1 27.2 230 27.2 22.7 211 .42 3
Australia. . ———- - 10.7 236 J0.8 - 366 36,1 40: 8 39.3 .91 - g..
New Zealand. - oo oo eeaees 5.7 9.9+ 16.4 28, 1 28.3 27.8 26,6 .88 %
Japan eee—————— 17.2 22.7 16.0 22 360 530 86.2 - .87 e
£ E 45 9.4 9.8 . 157 17.8 16.8-° 222 .96 g
Y L Y 1.4 19.L 24.7 331 37.9 ™ 389 48,7 .89 J_"n:}
A P 48,78 93.45 16415 242,05 253.90 - 201:8) 82536 — 8 j
S]: KC ed VATIaNCO . o oo ee e 428 - 480 6 65 8. 31 6. 70 7. 68 16. 85 -
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Table m..z. : ' @
Suicide tates by age, variability in suicide mtos by age, and correlation of age and suicide rates for females in selecwd E.
coubtries, 196366 &
. A .
Country g go;méav?iothn
. . ) . . : 76 and suicide rate
15-24 25°34 3544 . 45-54  55-64 - 66-74 over
Canada . oo ,.) 2.4 56 68 9.8 9.6 68 3.5 028,
United States o ocucccooccmanaan 30 7.3 10.1 12.0 10. 8 b 4 6.8 N )
England and Wales._.._... hmann - 2.8 7.0 102 | 48 18, 4 19.9 156 - .80
Northern Ireland..:geccmveaeaeas 21 3.4 61 16 80 82 3.2 .44
Seotland .o cueearcmecracamamaana 30 6.5 8.6 1L 6 12.6 10.7 6.3 -
Portugad e e 3.4 35 4.2 56 7.0 Lo 10.8 - .95
. Denmark___._._._... e nmmmens 5.7 125 18.3 25,7 28. 4 20, 4 29 4 .70
NOrWaY o o ctteecccmcmemccmmaemems 22 24 4.9 7.8 1.0 12. 6 48 .68
B L S 6.0 12. 4 140 19.5 17.0 122 ., 89 .0
Netherlands. o oo oo et 1.4 40 . 50 .88 11. 4 1483 139 .98
Federal Rapublic of Germany....... 64 9.8 147 230 2406 _ 255 25.8 .95
Austria_.._... cemegmememmcmaanaane 6.0 9.1 159 ° 2.3 22. 5 27.3 28§ 1 98
Switzerland. ... e amamamavaanan 60 10. 1 13.1 148 16.8 18.1 17.7 .05
UBBATY - o e e ccceccccaaae e <, 128 12.6 17.0 -26.4 . 282 3.5 , 529 . .9
1 T SO 49 9.4 135 19.2 142 .. 151 6.2 . .24
Poland.. oo e decceaaan 3.4 3.3 4.3 62 62" 57 - &7 .82
Australia.. ...l 53 12.2 1.0 22.6 21. 4 183 10.0 . .38
Now Zealando o oo ccoccoecccccnnan ‘39 18 6.8 154 . 20.4 146 - 82 1
Japan . osoooool A N 140 4.5 102 13.8 19.6 40.0 66. 8 .81
Mean .o e becccaaan- 4.8 7.7, 10. 4 149 160 - 17.4 16. 5 -.68
Varance. ... ceacccqecoodalos 10.23 13.91 2. 35 40. 65 44.43° 82,65 26100 - -
Standardized VAHBCe oo aaa 2.13 1.81 205 273 278 476 15. 82 e -
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Flgure Hi-1. . .
Mean suicide rate, by age and sex, fol 20 selected countries, 1983-—68 -

impressions and small numbers bf eases. \Iany studies ])nk suicide -

with lliness through reports from people who fire acquainted with the

suicide victim. This sort of evidence is somewhat syspect, since physical

illness may be seen as a more socially acceptdble reason for suicide

as compared to, other reasons. Tuckmen} Youngman and Kriegman

(19} correlated suicide rates with death rates from 72 diseases for a - ,
. sample of white males age 20 to 64 in the United States j

argued that mortality rates are an indication of prevalefice of various

diseases. They found that suicide rates correlated highest with the
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- USuleldes rates based on the 1962-68 average (see lables III-I and Ii1-2),
olwunu'lessutsblem-'

L} % ~t
Table 1II-3. ‘.
'Regresmon of selected chronic disease death rates to suicide mtes *for selected countries ? by age and Sex, 1966
Total 45-54 ) 55-04 65-74 ?5 and over
Csuse Mult.. R:  Cause Mult. R*  Cause Mult. R?! = Cauee Mult. R?  Cause ~ Mult. R?
R . R R R R -
» P Males -
AdB._... Q.45 .20 A8 __... 047 022 TASI._____. 0.4.1 G 17 Ad6 . .... 0.46 0,20 Ad6._..._. 661 037
AS3..t._. .25 Ad3..._... .50 25 AT0....... 44 21 AG3....... +.63 40 A83..._... . 80 84
AdT ..., 64_ L4l ABO0.._... 54 .29 AB3....... 52 "027 AS3....... L7270 .51 ABb.._._. .82 68
All2..... 6T .45 AS83..._... 57 .32 -A4T..... .- .56 37 All2._____ .78 .61 &63....... .84 71
A85..... .08 .46 AB5... ... 61 .37° A83...__. 47 .34 Ad4T....... 84 .70 AS2...... .85 .73
AG3...... .69 .48 AT0....... 64 ‘41 Atta. ..__ 60 3 ABIL.._._._ ;) .86. .T4 ASBI....... .8 .74
LAS0. ... .70 .49 ABLI__.... 67 .45 AS8l....... .61, .37 AS5....._. 87 .75 AdT....... .88, .79
A0...... .71 .50 ASOo.o.... 67 .45 A82....__. 87 .76 A0....... .89 81
K46...... 0.29° 0,08 0.33 A46....... 0.56 0.31
ABl.a_.. .53 §g +41 AG3....... - 606 .44 N
ATOuceen. 57 . .44 AS3...__ . .72\ 52
ABO....-. .63 .40 .50 ATO0....._. .84 .70
AB3 ... .66 .43 54 ABl..... 8 .72
IAS&-.--.: 70 .19 .62 .
A 46  Concers stomath ! A 81 Degenerative heart disease *
A 47 Gancer, intestine LT A 82 -Other heart disease ‘
A 50 Cancer, lung ' A Bl Hypettenslon with heart disease
Diabetes A8 Artery diseage

A ;12 Hyperplasia of the prostate

159

appng

L




148 v Effidemiology of Aging--~ " |

-~

Jdeath rate from all cafises 10.88), follo“ed closely by, tuberculosis,
alcoholism, ulcer of the stomach, and all forms of cancer. Their units
of analysis were-26 occupational groups. However, their study did not
take age into account or exphutl\ examine age as a vanable ’ ..

In the present study, a stepwive multlple regression analysis was
performed on cause of death Jata from the World }Iealth Organization | .
to sssess the extent to which the Jeath rates from 10 ghronic diseases
would predict suicule rates for the 20 couifitries shown in tables I1I-1
and III-2. The analysis, presented in table ITI-3, begins with the age
category 45 to 54 because chronic Jisease death 1ates tend to be in-

«  sienificant before that aze.

" Table III-3 shows that below age 65, chronic disease death rates
predict. only a modest proportion of the cross-national variance in
suicide rutes (0.23 te 045). After age 65, however, » composxte of
chronic Jisease Jdeath rates produces a high R-square for both sézes.

Chronic Jisease death rates produce a regression equat which
predicts suicide rates better for males than for females, regardless of
age. As age increases, however¥ the sex Jifferential declines. “At age 75
aml over there 1s little sex difference in the ability of ¢chronic Jisease-
Jeath rates to predict saicide rates. These Jata suggest that the lower
average correfation between age and suicide rates amonyg females may,
be, in part, related to n IOWer prevalence of terminal chromc diseases
among women under age 735.

Of courtse, these sort of data do not s'how that havvmﬂ' chronic
diseases causes people to commit suicide. What it Joe§, show is that
those countnes with relatively high «eath ratés fror chronic iseases
also tend to have high-suicide rates, and this is ‘true particularly after
age 65 for both sexes. Some diseases have high illness rates, but low
mortality rates, while others have low illness rates, but high mortality

“rates. However, for any country, the higher the mortality rate.for a
given disease, the higher the prevalence of that' Jisease, particular]
terniinal cases. Thus, the correlation between eath rates from chrome
diseases. and from suicides 15 a strong ipdjeation that longitudinal
studies of illness and suicide might prove {ruitfpl.

Table III 4 sHows the simple correlations) of thé . various chronic
disease death rates with suicide rates by ageAnd sex. In conjunction

»  with table III-3, these data show that while #uicide rates generally can
be precicte:d from » composite of chronic discase death rates, the most
umportant Jiseases in producing that prediction change with age. For
males, there is 2 Jecline in the importance of heart Jisease and an in-
crepse in the importance of cancer of the stomach, and of hypertension
and stroke. For females, there is an increase w1th increased age of the
cohort of the importance of cancer of the stomach and stroke.

These data suggest various ways that chronic disease may be
related to suicide. For both men and women at age 45 to 54, suicide
rates are generally unrelated to particular chronic diseases, with the
single exception of nondeygenerative heart iséase among the men. .\t
ages 55 to 65 suicide rates begin to be related moderately to death,
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rates from several patticular- chronic diseases among mén, but not
among women. This is probably related to the overall lower mcufence ' .

. of terminal chronic (lisease among women at this age.

”  The rise in importance of .cancer of the stomach and of hyper—

tensive heart disease and stroke after age 65 relates to~twd.presumed
‘causes” of suicule Tt is generally assumed that people with hopeless .

and painful prognoses are attracted to suicide. The link between death :

fate§ from cancer of the ‘stomach and *suicide rates suggest that this --

hypothesis applm most strongly after age. 65. It is also often assunred

that swicides do not have their wits about them, that the usual impulse

controls have failed. The correlation of high rates of death frem hyper-

tension' and stroke; dlseases which in their later stages tend td produce

; .
. - . -

Table 114, ' - .

Correlations-of d¢ath rates from selected cﬁrcmm sliseases with su:c'.de
" thies for'seiecle(] countries,’ by sge and sex, 1966

r L

* Cause . “Total  d5-54 5564 - 05-74  ¥5-and
. - over
L T
- MALES )
Adb. ... . P, 0. 45° 0. 06 0. 06 0. 45 0.61 .
AdTooe . A7 - 16 37 -3 .35
AdD.... ... ... . .13 -. 06 . 34 —. 09 —. 08
A63._.. ... eeee 220 727, e 02 .32 -4
AT0.. e e aaman s .41 . ~,06 <. 39 .40 43
.14 -. 01 - . -.26 - 29
15 .47 .41 ‘ 04 -, 22
.42 .08 . 40 .36 , 46
.22 .25 . 38 -, 14 .12
.27 ~. 16 e .39 .08
FEMALES .
N 0.20 -0. 07 .- 0.03 0. 57 0. 56
AdT .. < =1 Y < TR ] —. 40 -.38
AGO. s .. .l ... .21 —. 03 .24 .15 .30
AB3e ... -. 07 -. 07 .03 —-. 09 —-.28
AT0. - .. . 16 -, 04 .03 .51 v .45 ¢
ABL, ... ._... P, -, 08 .18 . 0B —-. 35 -, 44
AR ..., e —. 08 —. 10 -. 01 ~. 18 - 2
ARY. eyt .00 -. 00 —. 15 105 .16
ABS e aieininan . T =15 —-.20 - 13 .05
L s :
A 46  Cancer, stomach A 81 Degenerative heart disease
A 47 Canecr, intestine A 82 QCther heart, disease
A 50 Caneer, lnng * A 83 Hypertension with hegrt Cisepse
A 63 Dinbetes A 85  Artery isease
A 70 Stroke A 112 Hyperplasia of the progtate

1 Por o lsting of countries, seo table 111=4.
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marked susceptibility to “depression,” would seem to indicate thiat
there is a possible organic basis for this #&@motional” factor after age
85, but not before. These analyses arg purely spaculation and sugges-
tion. However, they Jo indicate vdbme promising directions that could
be used to explore relations between health and suicidd.

To relatesthe age pattern in suicide to the degree of urbanization
and industrialization, the percentage of the population classified es
urban and per capita gross national product were taken as indicators.
Tables T11-5 and I1I-6 show the relationships among the correlation
. of age and suicide rate, by sex, and the percentage of the population

males, there 15> a milit positive association between the degree of urbani-
+ ~Table FII-5: . ' ' .

Correlation between age and suicile rate for males, percent urban and
per .capita gross national product, for selected countries, 1966

907 + )
. Correlation - Percent” Per capita
. . » Conntry - of age with , urban ? GN#’
- v - R ~ 9 " suicide rate?
e * ® @ (3)
1] < et
Portugal .. _ .. _._._...._ ... 0.99 380
", Switzerland. .. ........ .99 5.4 2, 250
England and Wales. . .. I .99 B 79.0 , 1,620
United States. .70 Thaal..m. .99 73.5 3, 520
ederal Republfic of Germany__.: . 96 38. 4 1, 220
I 157 ppom ot - .96 81.8 «1, 160
Dentmnark . cccvveeeao e reramenes .94 46. 2 1, 830
Austrin. .o ... e.o. .93 51.9 1, 150
Netherlands____.  _...... .._. .93 78. 4 1, 420
Australia. . ... ... .._..._..._-- .0l 3.3 1, 840
Sweden_ ... . .. o el .90 T7.4% 2, 270
Seatland_...... 0. o ..., .89 75.7 -1, 620
Northern Ireland . ... ... - _ .. . 89 53.2 850
New Zealand ... . __.......... .88 68.3 1. 930
Japan. . . eieeiess .87 68. 1% 860
Hungary....0c.ov veenveon- .87 4.9 _ 800
CanAdB e e e e s menn s .84 73. 6 2, 240
- Finlande. oo veo e caeaean .80 45.3 1, 600
NOTWBY © v ceveaeecmaanae- T . 80 40.8 1, 710
Poland. . ., .. oo .42 48.0¢ 730
“Ij
PL3= na=.05 ,
« From Gible 11121 : ' *
¥ From ogrephie Yearbook. 1971, ’
1 From Internationol Bank for Reeotatruction and Depelopment, 1968
* 1970,
119483, .
41085, .
Q .-
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- zation. and the correlation between age and suicide rates. Phere 1s no
relationship between per capita GNP and the correlation .betwecn age

——and suicide Tate. For fomales, thére is & mild negative assoCiation

bettveen degree of urbanization: and the correlation between age and
surcide rates. There is a modérately high negative relationship (—0.71)
between per capita GNP and the correlation between age and suicide
rates.

From these data, it appears that the age patlern in suicide rates is
related to overall ecdnomic factors ohly among females. This relation-
ship needs further scrutiny. A Jikely place to look would be the rela-
tionship between per capita GNP and the preyalence of terminal chronic -
diseas&s,.especially at the ‘older ages. If per capita- GNP depresses

-

Table ITI-6. _
Correlation between age and suicide rate for females, percent urban and

LY *

* per capita ross national product, for selected countries, 1966 .

- Correlation of Percent Per caFita
Country age with sui- urban ¥ GNP*
+ cide rate !
: SR @ T @
- r
Austria. ..o ..o oo ... ceoooo. 098 3L 9 17150 *
Netherlands.. ..o oo, .98 7 78. 4 1,420 °
HURGAYY ... oo e eeas . 96 Y 4.9 800
Portugal. .. . .. . ..o ...... . .93 - . 380 =
Federal Republic of Germany ... .. . .95 s 4 . 1,220
Switzerland. ... .. - .95 54.6 2,250 %
Isepel . . o .. .. . ... .93 818! 1,160
England and Wales... e as .B¢ ~ "79.0 1, 620
Poland. .., .. ._....._. v,.82 48, 9* 730
Japan_ ... ... ... ...... . . 81 68 1% 860
Denmark. ... ... ... ) .70 46, 2 1,830
Noragy-. .. cocoins o 65 40. 8 11710
NewZealand. .. .. . . ... .57 - 683 1,930
Scotland.._ ...+ ... ... .. R 41 75. 7 1, 620
~Northern lralu.nd e e - .44 683 , " 1,930
United htabos.._--_.. . .- .41 73.5 , 3,520
Awstralia._._ ... . . _ ., ___.\ .38 83.3 ' 1, 840
Findand oo oo Tl .24 453 "% 1,600
Canada. ... ... .. . .... .23 73.6 2,240
Sweden._ ... .o ... ... 10 77.4¢ 2,270
rep=~099  cpp=—-07
' From table 111t - E
|t From Demographic Yearbook 1551
Y From Internationoal Bank for Reconstriiclion and DecclopMent, 1966
+1970
e |
11985 . - - -
L]
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chronic disease mtes’?ziat, ohler ages for woinen, as one nught well suspeet -

that it might, then if gould destroy the cojrelation between sfe and

the suicide rates as well .

" Urbanization apparently has little impact on the correlation bé-
tween age and suicide rates for either sex, but what effect it does have -
is in opposite (irections. A high correlation between age and suicide

-,  rates tendls to be associated with a high degree of urbanization for
males, but among females a low (legrec of urbanization is assoqiated
with a high correlation between age and snicide rates. Again, it may

be possible in future research to linkjthese data for fernales to the im-

pact of urbanization on terminal chr®Mic cliseases. .

These cross-national data have some obvious implications for the
study of suicide. The consistent linear relationship between Age and
soicide Mtes suymests 2 possible organic basis to suicile which Jeserves
more attention than this possibility has received in the past. Longltu-
dinal studies of diagnosed terminal chronic disease cases would seem’ to
be a particularly fruitful course for future mquiry.

We will now turn to the U.S. data to see'what has been happening °
to the age patten in suicide over time. Table I11-7 shows that for the
white population, there was little change from 1955 to 1966 in the cor- -

* relation between age and suicide retes among males, whilé there was a
sharp decline in the correlation between age nnd sunclde rates for le-
males. For both men and women, suicide rates havé risen in the younger

> age categories and dJeclined among the older categories. This phéno-
menon has been attributed to the alienation of youth and to better
programs for the elderly. If that is the case, then these conditions must

.apply worldwide since Kramer, et al. (/1) observed this same pattern
among 18 countries. | .

Age-specific suicide rates are consistently higher for men than for
women. This also was true without exception for the 20 countries in the
earlier analysis.

These data say mo dbout what does not produce high suicide
rates than about what does. For one thing, there is obviously ho surge
Jan suicides in the age category in whichretirement nsually’ occurs (65.
to 74), for either sex. Even if one lpoks at’ the 65 to 69 age ca,tggor} f"f
there is, if anythmg, a shght. depression of suicide rates in the & to 74« .
age category in comparison with the régression line. Most wofhen en-
counter the empty nest between age 45 and age 54. There is no surge
in suicide rates associated with this age. c%gory The empty nest does
not appesr to influence the suicide rates in'any significant way. In fact,
although ours 18 a highly age-graded society, there are no d;scermble
sudden surges or declmes in suicide rates connected with age. Yet among
males, the relation between age and sulcide is untversal. .

In an attempt ko pursue the case further, data were compiled on
smeide rates of seven 5-yenr birth cohorts. Beginning with 1920, the
seven cohorts were followed through the vital statistics records to 1965.
'The results are presented in table III-8. From these <lata, several addi-

b .lf:(i




Suicide . . : ' ) 153

Fable ITE-T. ' .
Suicide rates by age and sex and correlation of suicide rates with age,
by sex: United States, 1955-1968 (for whites) -

Al \ . 75 and
agea ‘15-24 25-34 35-44 45-54 55-64 6374 over r

MALES \

1988, _ .. 158 109 17.1 2220 272 34.0 345 43.@ 0992
. 1967._.... 157 103 17.2 229 27.5 344 329 428 082
1065 ... 161 97 173 2.6 283 362 368 49.3 ., 088
1965..7.. 163 0.4 173 226 201 373 374 474 .09
1964. .. __. 161 92 169 2.2 209 360 370 °'40.4 088
1963...... 1653 0.0 166 224 30,7 37.3 383 5&4 . 990
1962 . ... 165 85 159 21.6 309 380 388 .986

1061 .. 161 ‘7.9 349 21.2 3.0 374 *37.7 al 3

1980__.._. 163 81 137 2.1 3.5 379 40.4 55.5
1959 .., 166 T.6 144 207 30.8 39.7 460 558 .993
1958 .. .. 168 7.2 .142 2.3 3.9 398 464 355 .999
1957..4.. 154 63 27 193 224 361 43.8 %9 . 008
1956. . .... 157 62 127 184 282 39.4 456 . 996
1955..2... 16.0 . 6.1 12.4 188 207 406 443 331 .995

_ FPEMALES ! <
1968 ... 59 34 7.2 107, 124 108 7.7 60 0218
. 1967 ... .. 61 35 7.6 107 121 1.3 94 6.4 .327
1966, ... 59 31 7.6 104 120 108 9.3 656 363
1965. . ... 64 X0 74 1001 127 1.4 94 7.5 .454
1964._.... 56 28 69 101 1.6 1002 98 60 .387
1963, ____. 38 X1 7.2 .09 1.9 109, 91 T0 420
1962..,... 54 29 68 88 1L5 104 82 7.3 .487
e ' 1981_..... 49 23 58 T8 .00 97 835 68 .600
. 196Q...... 49 22 53 %7 ol 10,1 853 86 .75
1939 ... .. 4% 21 53 7.0 87 100 100 67 .710
1958...... 47 21 6 67 96 94 94 6.4 .65
1957 ... 43 1.8 47 66 79 96 83 57 .667
1956)%.... 44 L9 43 63 89 99 <93 62 .697
195%_.... 46 20 46 61 95 98 02 78 .80
v £

tional facts emerze. First, the age-specific sujcule rates have generally
increased at younger ages and declined at old®r ages for successive co-
horts for both =exes. Second, the relation between age, sex, and suicide
rates observed n table I11-7 for cross-sectional data holds in table
JII-8 for cohort sequential data. This means, of course, that we can
heve moreﬁi_lh in our generalizatiéh that aze bears a stronyer relatiorn-

Q . . —
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ship to syicide among males than among females. We also now know
from table III-8 that the increase in suicide rates at younger ages
began in the 1930’s as did the decline in suicile rates at older ages.
Thus, the roots of the causes for these patterns must be searched out
tn the social conditions of the 1930’s and not the 1960's as has been
widely suggested. .

The eohort sequential data in table III-8 also allow us to examine
changes in age-specific suicide rates both in the context of the syicide
history of spectfic birth cohorts and in the context of various historical
periods. Only males were used because the varizbility amonyg females
was too low for meaningful analysis. Figure III-8 shows that for males
an inerement (n suicide rates with age is generally present for each
measurement point from 1920 to 1965. The increase in suicide rates
with age within cohorts is also obvious. Not so obvious, is the impact of
contemporaneous events on the range of variation of suicide rates by
age. In 1925, the range 1n suicide rates for the seven cohorts was 10.7
to 41.0, or 30.3 suicides per 100,000. In 1930 the spread was 19.2 to
"67.4, or 48.2 per 100,000, By 1940, the spread was back down to 29.2, _
and it stayed in the 1920's through 1955, the last date for which we
have information on g}l seven cohorts. Thus, the Jecade of the 1930’s
produced an expansion of range of variation among the seven cohorts _
In suicide rates by age which wes atypical either before or after that
decade. Another not so obvious point from figure II{-2 is what appears
to be a leveling off of suicide rates for the younger cohorts since 1955.

Froem the data presented in this paper, it appears that the direct
relationship. between age and suicide rates among males is not the
product of any particular culture or of any ongoing events in the society.
These factors influence the general level of reported suicides, but not
the relationship between age and suicide rates. Neither is it a statistical
artifact since the relationship holds over time in cross-national, cohort
sequential, and cross-sectional data.

Thus, aging represents a consistent factor int suicide among men
but not among women. Later in this paper some suggestions will be
given for research to learn why this sex ifference occurs. Certainly,
the steady increase in suicidle rates for males across the entire life span
indicates that this factor must be given consideration in any pverall
spproach to the epidemiology of aging. ’

Future Research

Research on suicide and aging faces even more problems than do studies
of suicide 1 general. The most difficult problem js to differentiate the
following cutegories. (1) Persons who died of other causes, (2) persons
who overtly acted to kill themselves, (3) persons who by not acting
(eating, taking medication, etc.) willfully died, and {4) persons who by
fli-advised action or inaction wunintentionally killed themselves. Only
categories 2 and 3 are “true” suicides. At the present time we have
few clues as to the magnitude of categories 2, 3, and 4. )
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Suicide rates by age and sex for selected 8-year birth cohorts: United States, 1920-65 . .
20-24 25-20 30-34 35-39 40-44 4549 50-54 55-59 60-64 £5-89 4@.;.3 75-79 80-84

©
e
&
N d T
WHITE , : . . . )
MALES _ ’
B - 3RS 389 37.8 4.2 47.8 529
1060 oo e ee e ammm e ———— o mmem—mmemmmmmom e emaman 39.0 40.6 385 467 631 61.2
1955... ooz v ommmmenmmemeneooomam— o ammn wremcmnrree 361 4.0 450 463 531 57.8 _
19500 eeide e - emmmem e am—n————— 3.2 374 435\ 487 523 5465 601 ... "
{17 SO e ——emmmmnooean 242 25,8 326 366 409 . 4L9 487 o ... _
1040 e L S 283 320 4017 478 576 601 55 oo - hmmraan , _
1935 oo . 22.2 25,8 327 441 B0.2 BT.4  B5D8 oo caecccccmaaman .
10302 o ceeeeeeeeen 19.2 241 3L3 “4L7 503 620 674 cuceo.. e mmm emomammm—am o e
1925, . 107 4% 176 232 280 356, 4L 0 oo icacc o ceecccmcceccmcmacammaaa——mean
17 T 106 140 176 204 ¥ 255 275 Ll sl S
lll‘_
¥ | 1
WHITE . : . i
FEMALES fa N - - - ’
- L]
1985, - e cee e e amm—mamm . — o m——— . 108 L2 86 81 7.6
£ 1) S P ameeaTemeeesemarraesasaeenas 0.8 10.9 85 9.3 990 7.9 .
1056 SN oot SO ——. IL1 109 0.9 " 10.2 83 84 82
1080, oo oo ccee e nemmm—naas e rammae—nn ;9 1.1 104 109 1L1 10,0 87 cooeeen
1045 iooes v mmmmamnan m—erieasees - 9.8 1.4 125 120 106 1L0 10.8 ... _.cee... -
o . . aeew «- 1009 121 141 138 132 180 136 e -
1088 anceeamemaemee e 105 10,7 KL1, 130 131 134 444 .. prmmcarmmmoo e am o —e oo
LT {1 M, 9.6 100 0.7 2.2 127 138 M8 _____ tmmmmmmcmn e eeee—ane e s eom——e «
925 ..o 63 78 79 92 498 1kO 123 . - eeetnem—a—ae e eae——————— ———— LOF
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More widespread use of psycholugical autopsies woyld certarnly
help data quality problems a great deal. Longitadinal data sets could
be analyzed to help establish temporal sequence n relating health
problems to suicide,

The main fmlmg of existing studies of suicide is therr unidisciph-
nary focus. Stuches generally stress either psy chological factors or yocial
factors. As a result, no studies have been done that address the rela-
tive influence of physical, social, and psy chological factors in the etiology
of swicide. .

Models that emphasize multiple causes end multidisciplinary
methodelogy and theory will be necessary to anravel the various un-
knowns that pervade the Literature on suicide. On the physical side it
wonld he useful to know how biochemical clianges in neurotransmis-
sion influence impulse control and suicide, We albo need to know how .
varous Jdiseases relpte to eventual suicide. Is suicile among glder men
related to higher incidences of functional disability? Tt woulk! also be
useful to know the role that medication plays in suicide. Are suiGides
more often taking particular medigations compared to nonsnicides?

On the social sile, we need to get away from general causal models.
Anomie, egoism, altruism, or fatalism may indeed be related to suicide
among older people, hut concrete situations need to be identified that
predispose people to suicide whether or not these situations operate
through the traditional Durkheimian variables. In explaining the sex
dlfferem-e i the age-pattern of snicude, it might be u:,eful to consider
whether widowers who (ommit suicide become, isolates | prior to suicide.
Is swicide among older men reluted to a veluctance to accept physical
dependency” Is suichle among older men pelated to a tendency to mis-
magnge medication? These are but a fe‘Jof the specific social factors
that could be considered.

World view is .a sociocultural factor worth consi(leriﬁg in suicide
research. Certainly & person who believes that physical death is mean-
ingless s not ynder the spme constraint against suicide that controls
someone who believes that Jeath represents the end of everything.

Psychological factors in puicide research need to be expanded to
include morg interaction with physical and social factors as paths in
ArTiving at states such as suicidal depression.

F'rom a policy point of view, there are two issues that pre central
to research on suicide and aging. The first is to get estimates of the
“true” rates of suwcide that include both active and passive suiciles.
The second is to plece suicide 1nto a context of social escape. To the
extent that suicide represents escape from a low-quality life, it needs
to be jpcluded i an overall framework that includes alcohol \‘i;lrug

abuse, the two other mein escape rqutes in American society. N could
very well be that sell-lestructive behavior is a much more prevalent
reaclion to a low-qualty life than looking at suicide alone would indi-
rate Knowledize on these issues will tell us more about whether research
on sutcide and aging should get a high priority.
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Discussion .
Costa: I would like to address my comments to table TI1-7 showing
the age and sex differentes in relation to suicide rates and possibly
suggesting the relationship to the midlife crises.

If there is a midlife crises that we hear a lot about today, it certaiply
does not seem to be manifest in the data for the males where there is
& béhutifully lifear relstionship with age. I do, not want to make a
mounlam out of a couple of percentage points difference but it looks like

-
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_ the interval 45 to 54 is a rather nice mode for femnles and that is close
to that area. .

Atchley: That is true in the older cohorts but you will not find it in
the latest one. Tf you look at tuble ITI~7 at the top of the diagonal, yo‘h
. will see a different pattern. You do have that kind of llule hump in
the middle for the oldest cobort at the bottom disgonal, but it dis-
appears 8s you go up in the cohort structute. That leads me to believe
that it § & passing factor. I think that you w ould® have to make a
mountalk out of a small percentage point in order to-draw your con-
clusions about midlife crises and suicide from these data.
Costa: The safest interpretation would be that, if there is 2 midlife
crisis, it does not express itself in (hﬁerenlml suicide, rates of those
natiops. ‘ 3

Waldron: It could be proposed that women are more successful .at

using a suicide attempt as a plca for help, kind of = last ditch ples for

help, and men are unabls to plea for help in this way and instead act-
: ually kill themselves. . .

Siegel: But the data are confounded by the fact that you have failed
. attempts which succeed amoﬁg the women.

Cohen: You also have bias of another kind whlch is that women are
. more likely to still be connected to those who will not rcport their
* deaths as suicides or wha will try to disguise them, in centsast to iso-

. latetl men whose deaths will more likely be reported as ghicides. r

Siegel: That i3 an important question.

Atchley: Which brings us back to the ides, to what extent are sulcu.ies
accidents? When.-you have advanced technology, there may not be
good data on the types of methods that are choser. For example, if
what is reported as suicicle in older men is really the result of depression
brought on by medication, then the death may actually be the result of
an umntentional ovérdose. There is some work that is being done with

~ psychological suitopsy materials to try to differentiate suicides from
aceidents that appear to be suicides, but not really anything that can

. answer your question,

Adelman: Is it true that women ate lcss inclined to’self destruction or
am I to consider that they are Icss successful in accomplishing this?

Atchley: Well, the literature that T have read docs indicate that males, €
when they (!0 choose to commit sujcide, choose more foolproef methods. .

Gruenberg: Could you explain thaf more? Are you making distin’ctions
between attempted suicide and suicide?

Atchley: The question was, “Ts jt that femalés are just less inclined
to be smcu.Bral or is 1t that they are just less cffective in carrying out
their intent?” I really cannot answer the guestion, although the statis-
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tics showy that there are more attenipts smong feniales, but there are
nfbre successes among males.

Gruenberg: So why“do you view these attempts as real serious attemﬂts"
I mean atterapted suicide 15 & different phenomenom altogether than
suicide.

Atchley: Yes, I know. The data on attempts are not clgssified a$
serious.

Palmore: It seems to Inc your figure ITI-2 is a classic illustration of the
problem of disentangling age, period, and cohort effects. Now specifi-
cally, you said that there is & cross sectional difference at all age periods
with which I will go along, generally, but I thought you also said that
there was a longitudinal increase with age-in each cohort. Now, I do
not see that {or the top three, certainly, or even {our cohorts. It looks
like beyond 1935 and 1640, it just bounces up and down.

Atchley: What happened wa. that the depression expanded the range
. but after the depression it came back down to the former trend.

"Palmore: You tould say the opposite, that for the top three cohorts
there was no increase in suicide after 1930 or 1935,

Atchley: Yes, but it makes more sense Eiven the whole pattern of data
to say that if the period effect reduced the difference at that point, that
the general pattern is one of linear incresse.

. Sacher: Nietsche once said that the thought of suicide Was the only
thing that got"him through a bad night. To what extent is the con-
templation of suicide related to the actual completion of the act?

Atchley: T do not know. T have not seen any research to identi{y people
who have ca templated suicide. ) )

Kanné]:} am wondering, having done a {air numbo/of death certifi-
cations in my lifetime, how large a role vanation in death certification
practices play in determining what percentage of actual suicides get
.recorded. Does this vary by age, by sex, and by country?

hen: There js pretty good research on this and it varies by all of
-Ahose and by area, literally county to county, according to the,practices
of the coroner and the investigational ability available, prevailing

cultural norms, and other {aetors.
. Kannel: I would think so, and by ethnic origin and religtous group.

Cohen: And there is a huge sex difference. I cannot point that out too
strongly. Women are much less likely-to be clessified es suicides.

Atehley: The sex difference operates int the opposite direction, though,
in the pattern that Ishoweg here. ’

L
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Cphen: ).'o. if you dssume that there is underreporting for women, the
differential rates between women and men }VOlllll increase. I think that
% is happening over Lime; that the differential is changing.

Atthey: Yes, the differentizal is changing; that is true, but it is inter-
esting that the suicide rates for femnales are down.

« Brody: Since aleoholism is very heavily sex dependent, how would your
pattern be influenced Uf you subtracted out the alcoholies?

Atchley: Among older people who attempted »uicide were those who
had 2 high ineidence of alcohol and drug problems prior to their attempt.
As far as the exact proportions and probabilities, I o not think that \
we have the information to gauge that at this point. .

Brody: There is o fair amount of data on tvis and there is a very
strong difference between the sexes for alcohol. What | am suggesting -
is that it is an independent variable with the same sex pattemn. Perhaps
elarification of that would reduce the (iffercnces among the majority
of suicides.N | :

. Cohen: 1 think that part of the problem is the confounding one between
aleohol as an indicator of a chronic behavioral condition and alcohol
use immediately prior to and as a prcc!i'pitant to the suicidal aet.

R .
Siegel: Some years ago at the planning meeting for the establishment

of NICHD, I made ﬁc comment that one of the most important goals

of the ageney should be that every child should be born wanted and

well insofat as possible. Now, I think that NIA, particularly, ought to
- get into the research on the biocethics of dying as a special field and
shotld consider the whole area of the “right to die,’}\suici(le education
and planmng, and the allocation of scarce resources for treatment of
seriont illness. That is to say, we should explore the proposition that
everyone has the right to die as well as to live.

Atchley: There was an interesting excerpt from a death note, a suicide

note of a woman author who said, “what I am doing right now s

evaluating my life. Secing no future of anything but misery, I am
. exercising my most fundamental right, the right to end my life.”

Siegel: After I made a public statement about the problem of allocating
searce resources in the health area, I receivedk a disturbing but very
- thoughtful anonymous letter from a widow giving some reflections on
the matter She said that she has spent many miserable years as a widow
and wished that she had had the “guts” to comumit suicile when “it”
ﬁrist happened. I do not offer this 8s an example of what we ought to
encourage people to do, butsrather as an illustration of the kinds of
pressures and concerns that affect our older populat on and of the fact
that many woull claim suicide as a right under certain conditions.
Qlder people may pereeive this issue diffcrently from younger persons.

!




- e —
v
Sex Differences - ' " 163
- . - j|r
’ !
*  Sex Differences in Longevity /
Ingrid Waldron, Ph. D.*
University of Pennsylvania
Leidy Lab/G7 v , -
Department of Biology .
Philadelphia, PA- 19104 i
Why do women live longer than men? An analysis of this question for
the contemporary United States has demonstrated that the sex differ-
ence in mortality 13 due primarily to coronary heart disease and a

number of behavioral causes of death (I, £). Because coronary heart
disease plays such a major role, the causes of sex differences in coronary
heart disease are probed in greater depth in this paper, Finally, addi-
tional insight into the causes of sex diff erences in mortelity is provided
by anelyses of cross-cultural and historical variation in sex moriality

“ m'-ios. N ¢ i 1

Mortality in the Contemporary U;:ited States

¢ Tn the United States, the life expectancy of a baby boy at birth is 68 &
_ years, 8 yenrs shorter than that of a baby girl (f). Which causes of death
_are responsible for this sex difference in longevity? The major causes

of death for which mele inortality is at least twice as high as femele %
mortelity are accidents, suicide, cirrhosis of the liver, lung. cancer,
emphysema and coronary heart disease (table I1I-8). For-each of
these causes of death, a person’s risk is strongly influenced by his or
her behavior. In each case, behaviors which are more common among
males’contribute to their elevated mortality (7, 2).

- Specifically, cancers of the respiratory system and emphysema
and other bronchopulmonsry diseases are more common In men
primarily because men smoke cigarettes more (7). In addition, approxi-
mately one-fourth of men’s lung cancer deaths may be due to exposure
to industrial carcinogens on the job. Cirrhosis of the liver and fatel
motor vehicle accidents are more common in men in part because men
consume more alcohdl than women (2). Similarly, men appear to have
fess safe driving habits, Other types of accidents which are more common
for men include principally work accidents, drownings and gun acci-
dents (2). Men have higher suicide rates than women in part because
they use guns more often. {as opposed to poisong, which are oftén less

: lethal) and probably’alse because they experience more stresses related
. to unemployment. Taken together these causes of death with major
behaviornl components are responsible fory,a third of men's excess
mortality over that of women (7, 2), . - ‘
4 -5 « . of N N
. *Iam happy to thank Joe Eyer for his most genelous help in developing ideas
I( ’ and locating data that I havé used in this paper, Cathy McPherson for able techmical
' assistance, and Robert Factor and Peter Sterling for helpful comments on an
eazller draft of the manuscript. .
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= Table I11-9. !
Masjor causes of higher mortality in men
pr. ) - . '
mortality Male denth  Female death
ratio ! Couse of denth ~ Tate? rate?
59 Malignant neoplasm of respiratory
system, not specified as secondary._ 50. 1 85
49 Other bronehopulmonic disease (71
percent emphysema)._..- S S 24. 4 5 0
2.8, Motor vehicle accidents. o nuuoaan - 30.4 14.2
27 Sl.lil.‘,ide._._____._._...r ............ . 15. 7 5. 8
2.4 Other aceidents. -« oo cuamcama oot 41. 1 17. 4
20 Cirrhosis of liver. . - ccvreccccceanan 18. 5 91"
. 2.0 Arteriosclerotic heart disease, includ-
Ing coronary disease. .. _ouaao. 357.0 175, 8
1.6 Al enuses. o ooeecececememcmavan 1,081.7 857. 0

This table lists all causes of death which had a sex mortality ratio of 2 or more
and were responsible fur at least 1 percent of all deaths 1n the United States in
—r 1967, These 2auses of death were responsible for three-quarters of the sex diffierential
m mortality. (See reference 1 reprited with pornussion frum the Journal of Human

Streas). .
1'The sex mortality ratlo Is the ratlo of mals to female death rates. =
? Deaths ptr 100.000 population per year
N + Fomale deash ratwes have Loen ago-adivated winig yhe 8ge=3peviflo dessh sates Ior females and the age Ay

* inbubivn [0 juales to caluuiaee wie dealh rase which Wuuld be expreied for s pupulntion of females that had
the sams age diwtrbutiun 83 de wals Pobulation [hus the Dalo dud femals dentls rates are directly com
parable and aro not affected by Lhe higher proportion of famales at older ages

Forty percent of the sex difference in mortality is due to arterios-
clerotic heart disease, which is twice as high for men 2s for women.
One reason why men suffer more coronary heart Jisease than women
is that men smoke more (). In addition, men display the hard-driving,
rushed, competitive type .\ or coronuiy-prone behawor pattern more
often than women (8}, and this bebavior pattern is associated with a,
substantially elevated risk of coronary heart disease. .

Overall, then, a third of the sex differential in mortality in the
United States has been found, to be dueNonecidents, suickde; virmio= ——
sis of the liver, lung m,gcer and emphysema, each of which has major

“behavioral ¢ mponents. Cigarette smoking and the hard-dnving .
coronary-prore behavio} pattern contribute to a higher rate of coronary
heart disease »mony men, and coronary heart disedse is responsible for
40 percent ol'g;e sex difference in mortality (1).

ex Difference in CHD

One cause of women's lower risk of coronary heart disense may be a
protective effect of female sex hormones. Results have been incon-
sistent, but najority of the available studies report that after cophorec-

Causes of
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toiny or natural menopause womenr have an incrensed risk of angina
pectoris, myocardial infarction or clinical coronary heart disease (£, 4).
C'urrent Jaty do not permut.a quantitative estisuate of the strength
of this effeet, but the incidence of coronmary heart disease in post-
menopasal women appears to be intermediate between the inculence
in men and in premenopansal women of the same age (4, 5). These
deta must be interpreted with eautidf because of substantial metho-
v dological problems, such as the failure to distinguish women who have
« had vnly their uterns vetmoved from those who have had both ovarnes
removed tf, [} After vophorectomy, replacement therupy with estro-
gens inay reduce the risk of clinical coronary heart disease, although
agan the findings have not been consistent ().

Estrogen therapy mn-menstruating women and in men usuazlly
produces an increased risk of corohary heart disense. This result can
be understood in light of the multiple effects of estrogens, ncluding
enhanced thrombotic Processes (1). Studies of estrogen levels in young
men who have »uffered a myocardial infarction hiaye produced incon-
sistent results. One study reports elevnted levels of.estrogens and a
vanety of bodily symptoms associated with elevated estrogen levels (6).
In comrast, other workers report no elevation in estrogen levels (7)
and an inconsistent tendency to shghtly more wnasculine body build
f8) for men who have experienced » myocarcial infaretion. Thus the
avaitable evidence suggests that estrogens do not reduece the risk of
coronary heart disease 1n men, although they may do so in women.

"The mechnmims by which estrogens may decrease the risk of
cornnary heart disease in women remain. unclear. Studies of athero-
selerosis following oophorectomy” have yielded YJighly variable results
which sugzest that oophorectomy may lead to increased coronary
nthernselerosis, though possibly only with o lag of a decade or more
(9-12). The decrease in sex hormone levels at menopause seems to be
assoctated] with an inerease in serum cholesterol levels, but not in other
standard risk factors: for coronary heart disease ({3). A protective
effect of female sex hormones would appear to involve primarily
phystological changes not reflected in the standard risk factors {4, 14,
15) [n summary, endogetious female hormones appesr lo reduce the
risk of roronary heart hsease, but the magnitude of the effect and the
mechanism remain unclear. -

A survey of sex differences in arteriosclerotic heart disease in
ifferent countries supports the hypothesis that the sex differences may

#  be due in part to hereditary factors sueh as sex hormones; men’s death
*rates ffi' arteriosclerotic heart disease are higher than women’s in
almost every country studied (16, {7). On the other hand, international
data also indicate that cultaral factors make an important contribution
" to the sex difference in arteriosclerotic heart disease. The sex mortality
ratio varies widely, from 0.9\n Honduras and 1.0 in Guatamala to 2.1
in Canada and the United ${ates among American countries (/6), and
from 1.3 m Greece and Hungary to 2.1 in Finland, France, and Belgium
among Eumpean countries (17). i
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Further insizht jnto the causes of the sex difference in coronary
heart diseuse 1> provided by the striking contrast between the putterns
of sex differences for cotonary heurt Jisease and for two other major
cardiovascular Jdiseases, namely, hypertension aml vascular lesions of
Lhe central nervous system or stroke. Sex tnortulity ratios are.much
‘ower for hypertensive heart disesse und stroko than for coronary heart
disease— 1.0 and 1.2 compared to 2.0 in the United Stutes (). Morbid-

"ty data show the sume pattern of smaller sex differences for stroke and

hypertensien than-for coronary lieart disease (figure IT1-3). In inter-
nations! data, there 1> u similar contrast between the sex mortality
rativs cited above for coronury heart disease und the sex mortality ratios
for hypertension, wluch range from a _low of 0.5 in Finland to o high
of only 1.5 in €'eylon. The sex mortahity ratio for stroke ranges from 0.9
in a dozen dJifferent countries to 1.4 in Ceylon and Japan (16, 17).
Anvther.contrust 15 that the sex mortality ratjos for hy pertension and
for stroke are not correluted with ¢conomic developmerit, while the sex
mortality ratios for arteriosclerotic heurt disease are (16-18). Death
rates fur stroke have dedined for hoth mules and females in the United
States since the beginning of the 20th century with only a slight increase
in sex mortality ratios, in marked contrast to the rising male death rates
and risinyg sex mortakity ratios for coronary heart disease (20). All these
observations suggest that the factors primanly responsible for the sex
differential in coronary heart diseaso must be fuctors which haveshttle
4ampact on hypertension and stroke. :

In this connection, it 5 of apecml iberest that the hard-driving
coronary -prone behavior pattorn increuses meft’s risk of coronary heart
disease, but does not smignificantly incregse their risk of hy pertension
or stroke (21, S. Zyzpnski, personsl communication). In addition,
vigarette smoking by men results in & greater iperease in their risk of
coronary heatt disease than of hypertension or stroke (22). Both the
coronary-prone behavior pattern (23) and cigarette smoking (24)
have been linked to increased atherosclerosis of the coronary arteries.
As would be expected, men in the United States have substantially
moure severe coronary athervsilervsis than do w omen {figure I11-3). Sex
differences in woronary atherosclervsis are much smaller In sume other
societies {25, 26), as would be expected il behavioral factors such
as the coronary-prone behavior pattern gnd smoking nve the pri-
mary causes of this sex difference. Thus, these new datn corroborate
previously presented evidenwe (f) for the importance of men’s higher
levels of coronary-prone behavior pattern aml amokmg as causes of
tbe sex difference in coronary heart disease.

Detailed clata from one large Sa_mplc in the United States allow a
more precise characterization of the contribution of cigarette smoking
to the sex ifference in coronary heart discase mortality (22). Depend-
ing on the age group, approximately one-quarter to three-fifths of the
sex difference in oronary heart disease is related to cigarette smoking
(table ITI-10). The contribution of cigarette smoking has »everal com-
ponents. more men than % omen smoke « igarettes, male smokers smoke

B
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Sex Differences in Cardiovascuiar Morbidity
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Figure III-3. .

Sex differences in cardiovaseular morbidity in the United States, Sex differences are
partirularly large for myoeardial infarctions and for severe atherosclerosis of the
coronary arteries. {The incidence data are from the Fraumingham Heart Btudy (37).
Data on atheroselerosis are for a sample from Minnesota (26), Cholesterol and
blood pressure data are for U.S, national samples (88, 70)).

more cigarettes, more of each cigaretle and cigarettes.with higher tar
content ; men inhale more; and men may be more suscemible to a given
dosage pattern of cigarette smoking {22, 27, 28). These effects are so
confounded that it is impossible to make an accurate estimate of the
independeht contribution of each factor. However, an initial analysis
of the data indicates that sex differences in she prevalence of cigarette
smoking make a relatively large contribution at older ages and that
other factors appear to be more important at younger ages (table
1-10); -~ o )

To summarze, female ex hormottes appear to protéct them to
some extent against coronary heart disease. Evidence that both genetic
and eultural factors contribute to the sex difference in coronary heart
disease is provided by international dath, men have higher death rates
- in almost all countri®3, but the size of the sex difference is highly vari-

* gble Two lings of evidence lend furthef support to the argument that
- the coronary’prone behavior pattern and cigarette smoking are major
.~ causes of the sex differential in coronary heart disease. Both of these
behavioral causes would be expected to produce sex differences in
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Table IH-10.
Ralalxonshlp of sex Jifferences in coronary heart disease morlql;t) t0
vigaratte smoking A

Sex differences in death rates for /  Age

coronary heart disease !
45—5‘3 5564 65-74

\'H-
Total sex diﬁ'erenee’r'nale minus female death *
R T T RS 291 634 976
Sex difference unrelated to smoking (male
munus female death rates for nonsmokers). .. 7 379 77
Sex difference related to smoking.. ... 5. .. iT4 L0 255 229

8ex difference related to greater prevale
cigarefte smoking in men -

Mipimum estimate: sex difference in preva-
lenee x diference in death rates between .
female cigarette smokers and ponsmokers. 11 49 117

Maximum estimate: sex difference in
prevalence x difference in death rates
between male cigarette smokers and
Y21 T Tt ) o (U 84 - 175 -219

% aitbers shown sre deaths per 00,000 petsor-ears. Data are from (8. Although thus sample was not
& random sgmpie of e T3 PURLAGG, W08 HATBLIETINGS of ibe sambie weih regard W amoking behavior
sxm tlogs anough wtnmuawwwundmmph J7, 23, t0 allow reasonabls extrapolation.

atherosclerosis which vary cross-culturally and lead to a larger sex

differential in coronary hedrt disease than in hypertension or cere-
brovascular disease. Both expected patterns are observed.

Risk Factors and Cardiovascular Morbidity .

»*

In the Tnited States, men have highar levels of serum cholesterol
'than women at ages 30-45 and lower levels abov age 50 (figure I11-3}.
The causes of the sex Jifference at younger ages probahly include the
effects of female sex Hormones, which lower serum cholesterol ({, 2, 9)
and the coronary-prone behavior pattern and possibly work pressures,
both df which elevate serum cholesterol (24, 30). It is unclear why
“women have higher levels of serum cholesterol than men at older ages.

For systolic bloo] pressure the typical pattern of sex Jdifferences
in the United States and in other industrial societies is that men have
higher pressures thap women at younger ages and women have higher
pressures than men at_older ages (figure I11-3). The age at which the
aex dJifferential reversep from a male excess to & female excess vafies
between age 35 age. 55 depending.on the sample (31, 82). Sex
differences m diastolic blood pressure are typically smaller apd less
consisten} (289, 31).

In international data, there is a fmrly consnstent pattern of higher
systolic blood Pressure for men than for women at ages 20 to 25, a
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steeper gradient of »ystolic blood pressure with age for women, and
higher systolic bloo pnf.’bsure for women than for men ut ages 60 to 83
(82, 33) However, there is considerable vanation in the age at which
the blood pressure of women first execeds that of men. As a result, 1n
some socictles women show higher blood pressure over most of the
adult age span. whereas in other societies, blood pressure of men is
higher at mogsmlult ages (32, 33). The amount of clevation, of blood
pressire in older people varies enormously among societies +33). There
are, for example. undisrupted, traditional societies in wlich blood pres-
sures fre low and do not rise with age (32). These data >uggest that
eultural faetors strongly influence the overall age. trends of blood pres-
sure levels and also 1nfluenice the magnitwle and, at many ages, even
the direction of sex differences m.blood pressire. On the other hand,
there 1~ a relatively consistent tendency for blood pressures of men to
.be higher than those of. wamenh at youny adult ages and for blood
pressures of women to shiow o 'stéeper gradient w ith age. These sex
chfferences may have u biological ba.Sls, although the causes remsin
obscure. Available data suggest that menopause-does not lead to an
\  tncrease 1n hypertension (13).

Kannel {3} has pre d evidence that the standard risk factors
are not primarily respo for sex «lifferences in cardiovascular
disease. Figure HI-4 presents evidence on the same question for the
specific category of coronary heart disease. At the younger nges the
sex ratios for men and women who have identicel risk factors are much
lower than the sex ratios for men aml women who have the average
risk factors for their respective sexes. This indicates that at ages under
50, sex differences inthe standanl risk factors do contribute subgtantially
to the sex difference ?bserved in coronary heart (isease. At these
younger ages, men's hither levels of cigarette smoking, serum choles-
terol and blood pressure probably 41 contribute to their higher psk as
compared to women. At older ages, women have higher serum choles-
terol levels and tend to have higher blood pressures than Jo men. s
might be expected, then, the sex ratio for coronary heart disease
ineidence and mortality is considerably lower at these older ages. At
these ages, the net contribution of the standard risk factors to the sex
difference appears to be minor (figure III-4), presumably because
men’s disadvantage due to, their higher levels of smoking is offset by
their advantage in serum cholesterol and possibly blood pressure.

Thus, the eauses of the sex difference in coronary heart <lisease
appear to include men’s higher levels of cigarette smoking, factors which
contribute to men’~ higher blood pressure and serum tholesterol levels

{  at younger ages, an other factors which do not have their effect via
the standard risk factors. Ths latter group of causal factors probably
. ncludes female sex hormones and.the Loronary -prone behuvior. pattern,
both of which appear to act primanly via physiological changes not

. measured by the standard risk factors (4, 21, 35).

* As can also be seen from figure I1I-3, sex (ifferences are much
larger for the inculence of myorardial infarctions than for angina pec-
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identical high (- @-) ot low (-Z-) levels of standard risk factors and Yex ratios for
men and Women with the average levels of risk factors for their
(- A-). For the high risk group, systolic blood pressure is 195 mm Hg, se
tercl i3 335 mg'100 ml, ang _cigarette smoking, glucose intolersnce nn
tricular hypertrophy by electrucardisgram are all present. For the low
syatolic blood pressure is 105 mm Hg, zerum cholesterol is 185 mg /100
smoking, glutuse .ntuletance and left vefitncular hypertruphy by electrocardivgr
are all absent, {(datafrom 71). .

~ ~ . ) '
toris. Angina is more commonly the presenting complaint in women
but more commonly & sequel of myocardial infarction in men (36). Cases /
of angina pectoris identified in women appear to be less, severe tban
those identified in men®(20, 36, 37). These findings may reflect a greater,
willingnesspf wonten to recognize and report the symptoms which lea
to a diagnosis of angina (31)." .

An analogous result bas been found imstudies of bypertension. In
health interviews, more women than men report that they. have hyper-
tension at sll ages (3%,. In copirast, when hypertension.is evaluated
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chnieally tas systohie blood pressure of at least 160 mm Hy or diastolic
bload pressure of at least 93 mnﬁlg;. then hypertension 15 move prev-
alent 1n men up to age 54 (figure III-3). This pattern probahly
reflects not only greater sensitivity of women to symptoms, but also °
their more frequent visits to Joctors 12), resulting in & substantially
lower proportion of women than men who were unawure of their hyper-

. tension prior to a population sarvey (39). Studies of other types of
morbidity have also shown that, for a given level of cunically established
morbidity, women generally feport more morbdity 1n a health nter-
view than-do men 2, 38, Ju). Women-also use preventive health

’ services more and also reduce their activities more oftén when they

- feel sick 12, 38, 4.

It would be important to test whether the »ensitivity of women to
symptoms and their Zreater use of prevemntive services and rest con-
tribute ‘to their greater longevity. If 0, can uten learn these patterns,
and can they be provided enough job flexibility o they can respond to
symptoms and rest when jl1? o

1
Cross-Cultural and Historical Variation: -~

’ he\pattem of sex differences in mortality in the English-speaking
wndustrial countries 15 similar to the pattern already Jdeserbed for the
CUnited States (table IIT-11;. Males have excess mortalty for coronary’
hdart disease, ulcers, suicule, cirrhosis of the liver, aceidents, cancer
and tubercuwdosis. Again, this pattern suggests that men have higher
mortality prumarily because of 3 variety of behavior patterns harmfyl
to their health. - . oo

The Scandinavian countries show a similar pattern. but. with a
smaller sex differential priarily because the sex differences in coronary
heart disease are smaller (table 11T1-11). This may be due to lower

> levels ofl cigarette smoking among men in these countries (41, 42).
Several analyses have established thagmmony economically developed
countries, those where man have high levels of smoking have larger
sex differentials in mortality (41, 42). . ,

* The gontinerital European countries, 6n the othér hand, show a
. high sex Kiﬂeromiai but with & somewhat different pattern of causes,

i,e., larger contributions from cirthosis, suicide. accidents_and tuber-
culosts. Leda#nann (53) has shown that the high sex (ifferentials for
- @ these causes of death are related to the high levels of alcohol consump-
tion by men in the continenta! European countries. .

Cross-cultural and historical comparisons between industrialized
and nonindustrialized countries have yielded several consistent findings. )
Sex (ffbrences n longevity are smaller in predominantly rural. agn-
eultural countries (table [II-11) (45=46). Indeed, In many countries
in the past. female Mortality has exceeded male mortality hetween the
ages of ! and 4({‘5%{1 for total mortality and foj 4, wide vartety of

spectfic causes of de¥gh (/5. 47). The excess of male dver fenlale mor-
tabty increases durink the course of economic development 144, 47},

Q | | }.'u,,) | ! !
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C&usea of excess male mortahty in’ dsﬂ'erent regions N
. Arterio- . .
. sclerotic Cirrhosis
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- Norway, Sweden, Toroel) e oo +166 +12 +19 o +38 +13 =10 . +265.
Continental European (Austria, Belgium, )
France, Germany, Italy, Fortugal, ! e ~ N
Hungary, Switzerland.. . ooee oo coeee +98 +17 +27 430 +63 462 +54 +515_
Nonigdustrial (Colombia, Ceylon, Hon- - e . -
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The rise 1n sex mortality ratios is particularly murked for young adults,
aged 15 to 24 and for older adults. azed 45 to 64 (L, 48). At older ayzes,
the largest contributors to the nse in sex mortality ratios daring n-
dusinahzation are the rise in the male excess of cardiovaseular diseases
and cancer (;8-3(/). These trends are reflected in 1he rise of sex inortality
ratios with the increase in life expectancy which is dlustrated in figure
[11-5. )

The mncreases 10 3ex mortahty ratios for cardiovascular diseases
and eancer are due primanly to inereases in the rates foy men of coron-
afry heart Jiwease and lung caheer woth industriabization 124, 48, 51, 52).
One cause of these trends 1s i increase 10 cigarette smokiny, especially
for men (34, 537, Other factors which have contributed to the inerease
of sex differentials in mortality with economic development are im-
provegl medienl care resulting in Jecreased maternal mortality and
possibly the cffects of decreased diserimination against women and
deereased exercise. increased exposure to industrial carcmogens. and
mereased prevalence of the ceronary prone-behavior pattern for men
(1,2, 48-60). .

(3ther mortality trends during the carly stages of industrialization
provide further insight into the conditions® experienced by men and
women +uring this period. Sex mortality ratios for suieide, homicide
and acrilents other than from motor vehicles inerease from.the lowest
level of Iife expectancy to the next level (figure II1~5). This may be due
to an increasze in factory accidents for males during carly industrializa-
hon or to u@e in swicile disproportionatels for males. For example, in
Sweden, dJring the 19th-century period of early industralization and
urbanization, male death rates for suicide rose from 3.4 to 254 per
100,000 population per year and the sex mortality ratio for suicide
neregsed from 3.0 to 4.7. (This inerease occurred between 1785 and
1905 as life expectancy rose from 36 to 56 years. For this very early
pertod, it was not possible to calculate age-adjusted death rates (63)).
After 1905, sex mortality ratios for suicide began to fall, while sex
mortality ratios for ulcers rose due to a substantial iDerease in the rates
for uleers among men (54). AN

The trends during the early 20th eentury were similar in the
U'mited States. w hero sex mortality ratios for suicide fell after 1900 while
ulcers showel an increasing mate predominance 34, 58). Duning this

period, sex mortality ratios for cirthosis of the liver and homicide also

rose ‘351 Other international comparisons provide suggestive evidence
of smmijar trends. For example, in a sample of North andSouth Ameri-
car] rountries, the sex mortality ratio for cirthosis of the liver increases:
with a rise in the per capita GNP (18, 18).- .

A definite interpretation of these trends will depend on more
detalled historical apalyses. However, the trends are suggestive of
msing stress experiénced by males during the yegy early period of
industriahization. as indicated by the carly rise in snicide, svith a sub-
sequent shift of male trese-related mortality to uleets and gjeohol-
related causes, such as airthosis.
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Sex Mortality Ratios at;
» Age 20 yrs. Age 55 yrs.
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Sulclde, Homicide and Accldents Other than
Motor Vehicle ’

Male/Female Death Rates

Life Expectancy
Hepresenla}lve countrles ineach life expet;tancy samples are;

iess than45 - Chile, 1909-1840: England and Wales, 1861-8171;
Talwan, 1920-1936 %

45-55. Chile, 1950-1958; England and Wales, 1801-1911; U.S., v
1900-1910 ) .

56-65 - England and Wales, 1921-1940; Taiwan, 1960; t)/S., 1930-1940
6570 - England and Walas, 1951; Taiwan, 1964;U.S., 1960 !

70-75- England and Wales, 1960-84; Sweden, 1951-64; U.S., 1964

o
a

Fll'ﬂ(?e m—ﬁ.

Hex mortality ratios at different levels of life expeetancy. Sex mortality ratios for .
ﬁ‘ all caures and fur fardiovascular JDiseases are lugher i cvuntries where murtnlity ca

i lower. Sex_mwrtality rativs fur suicide, humicide and aecidents uther than motor

vehiele peak £0r life expeetdncies between 43 and 65 (45).
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Thus, among ndustrial countries, those with high cigarette smoking
or high aleohol consumption have larger sex differences in mortality.
During industrialization, the-sex differential in mortality has shown
increases. These increases appear to be related to urbanization; in-
creased smoking by men, improved health care which has benefited
women particularly, and possibly increased stress for men and e-
creased diserimination against women.

Variation in the United States

Sex mortality ratios for middle-aged whites ‘are particularly high in the
South (57). In this region, these ratios are high for cardiovascular-renal
diseases, malignant neoplgsms and total death rates (58). One possible
cause of the higher sex differentials in»the South may be stress experi-
enced by men in connection with high leveis of violence. Homicide
rates afe double those in other regions of the United States (69) and
gun ownership is 50 percent more common (60). Figure III-§ presents
a preliminary test of the hypothesis that a culture of violence.produces
stress that contributes to excess maje mortality. This figure shows that
high sex- mortelity ratios for middle-aged whites occur in States with
high Homicide rates. This relationship is not due to the direct contri-
bution of homicide to the death rale, since homicide is a minor cause
of death in this age range. Many other factors may contribute to the
increased sex mortality ratios in the South and a more systematic
analysig of this phenomenon would be of interest.

The sex differential in life expectancy by race has been lower for
blacks than for whites luring much_of the 20th century. However,

" - during the 1960's the life expectan&y of black fermales rose rapidly

while the life expectancy of black males remained stationary, so the
sex differential in life expectancy increased rapidly and now is at least
as great as the differential for whites (f1). The life expectancy of black -

- males failed to rise during\the 1960’s primarily because death rates

-

for adult black males increcsed,”dtie te an inerease in the death rates
for arteriosclerotic heart disease, vascular lesions of the central nervous
system, malighant neoplasms of the respiratory system, emphysema,
cirthosis of the -liver, suvicide, homicide and accidents (82). These

" trends suggestrunderlying social trends which acdversely affected black

malies during the 1960’s.

Although the sex differential in life expectancy is now similar for
whites and blacks, tHe components of the differential are different for
the two races. Whites have higher sex mortality ratios for heart disease _
and 49 bronchitis, emphysema and asthma; in.addition, the proportion
of total deaths due to these causes (which have high sex mortality
ratios) is higher for whites than for blacks (63). In contrast, blacks-have
high$r sex mortality ratios for motor vehicle accidents and s higher
proportion of deaths due to hemicide and several other causes which
have high sex mortality ratios. This difference in mortality patterns
resembles the difference described previously between the English-
3peaking and eontinental European countries. ‘
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On the basis of the analyses presented in this peper, one would
* expect the life®expeetancy of womeii and men to beyin to converge,
smce, in the last helf €entury, growing numbers of women have begun
to smoke cigarettes, drink alcohol and enter ghe labor force (2) Such
a trend 1s.not yet evident, but there are hints that'a trend of decreasmg

sex differences in mortelity may be leveloping. Sex mortality ratios for
malignant neoplasms of the respiratory system and suicide have
decreased recently as female death rates for these catses have increased
(35465, 56). Sex mortality ratios for nlcers have also décreased (38).
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Are these trends early harbingers of & more general deterioration .of
women’s health? Future mortality data. wxll provide the ansWer to this
important question. . .

Future Research - e :

Specific questions and hypothesis for testing have been presented i
previous sections of this paper. Severa!l general questions and approaches
should also be pursued through future researchs Men have & higher
mortality rate than women in industrial societies because of a wide
variety of behaviors including &garette smoking, alcohol consumption,
driving habits, use of guns, exposure to job hazards and the hard-driving
style of hfe known as the coronary-prone behavior pattern. Why are so,
many different aspects of men's behavwagr detrimental to their heslth?
! Inherent sex differences in aggressiveness may contribute to the be-
havioral differences deseribed, but cross-cultural studies indicate that -
this corribution is probably less important than the contribution of
cultural factors (7, 2). This raises the question: What, feature of indus-
trial society results in such a wide array of tinhealthy behaviors occurr-
mng ﬁedommmtly inmen? One'hypothesis is that these diverse behav-
tors are all incresse pressures telated to employment or by, childrear-
ing methods whichlserveé to adapt meles to the role demands of bread
winner<in ‘industria} society (1-3). This hypothesis should be tested.
“The effects Bf employment on.health and health related behavior -
are more easily assessed for women than for men, since housewives form
& useful comparison group, One approach might be an analysis of the
relationship between the labor {8ce participation rate of the women in
. the labor force and the condition of their health in different regions.
Another approach has been to dompare the health and behavior of em-
"ployed women and housewives. The results of such studies have been
interesting, but somewhat ambiguous. Employed women show more‘of
». the hard-driving ronary-prone behavior pattern than housewives do,
but it is not cleg) whether this is becguse hatd-driving women seek
employment or because of the effects of employment on women (3, 64}. ..
Empioyed women are generally found to be healthier than Jousewives
{64 65}, but this may simply reflect the fact that less healthy’svomen are
less llkelJ.r toobtain or keep paid jobs (84)..Such an effect has been
observed in men (66).
¢ Longitudinal studies of women during a perlod when they-begin
or en paiil employment.could provide more information on the causal |
relation between WOrkﬂﬁ'nd health and telated behavior patterns. In
such studies it woyild be important to obtain information about each
woman’s lmlmrlua situation—for example, concemmg her attitude
- toward work, the satisfaetions and pressures she experiences at work,
conflicting time (lemands and socjal support. These factors probably
influence the effect that employment has on health. Suggestive of such
effects is the finding, lhat among long-term telephone operatordyythe

L%
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unhealthiest were those who were frustrated because they had been
unable to marry and leave the job, whereas the healthiest had not
?;gired to marry und liked the work because Trwas not too Jdemanding
Since cigarette smoking and aleohol consumption are frequently

+mplicated as factors responsible for male excess mortality, it would be

useful to explore the reasons why, in most populations, more men than

somen smoke cigarettes and drink alcohol excess:vely Social pressures

appear to play a role, and sex lifferehces may digappear when not
reinforced by social mores? For example, cigarette Hiroking is approxl—
mately the same for teenage girls and boys at the present time in the

. U.8. (68). Similarly, alcohol consumption was equal for the two sexes

in onesthird of a large sample of nonindustrial societies (69). This
rawes the yuestion. Why have vigarette smoking and alcohol consump-
tion been mere auwptable for men than for womertin so many societies?
One line of approach i8 suggested by the following hypothesis: Bacon
(63} notes that equal alcohol consumption for women and men has beon
particularly commoun ik societies where alcohol has been [ntroduced ,
recently. She hypothesizés that social proscriptions against heavy drink-
ing by women develbp in time because inebriation can interfere so
seriously with women’s child-gdre role. Other factors are probably also
important and should be explored. For example, both smoking and
drinking appear to he linked to characteristics which are moreoften
associated with the male role, e.z., rebelliousness and préssures to be
independent and*to achieve’ {1, 2,68).

Another interesting question for further research is an avaluation of
the relative importance of the factors which may contribute to the
(nerease in the sex mortality ratio with industrialization. One ufeful”
ﬁ'proach would be to examine the relationship between sex mortality
ratios for specific causes of Jeath and a variety of socioeconomic in-
dicators over a wile range of historical conditions. Arteriosclerotic
heart Jdisease has been a major contributor to the trends déscribed and
would be a particularly interesting candidate for this type of analysis.
In addition, systematic analysis of cetuiled causes of (eath such as
suicide and cirrhosis of the liver might provide interesting insights into
the comlitions experienced by men and women at different stages of
industrialization. Specifically, this type of analysis would provide a
useful approach to the question of whether men experience increased
stress’ during early mdustrmhzaton It might prove fraitful,to analyze
the relations hetyeen' mortality and specific working pondltlons For °

inBtance, Jdeat) rates for men emplov. ed in specific industries could be
exn.‘mmed L0 s8€ W hether rises in death rates occur during periods when

. aceelerated work bace is introduced in-that tndustry.

Summary» . rﬂ e b
In industrial countries, men have higher mor],ahty rates than Women,
particularly for causes of dea%h with a mmjor behavioral component.

Il the Lmted States, %thrrd of the sex difference in mortality i3 due to

v
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higher rates for men of respiratory cancers, emphysema, motor vehicle
and other accidents, suicide and eirrhosis of the liver. Forty percent
of the sex difference is due to coronary heart Jisease. These sex differ-
ences in mortality are to a large extent the consequence of behaviors
which are more common in men, including cigarette smoking, alcohol
consumption, use of guns, exposure to job hazards, and the hard-
driving coronary-prone behavior pattern.

Sex differences in coronary heart disease mortality and coronary
atherosclerosis vary cross-culturally and are much smaller in some other
countries than in the United States, This indhcates that cultural factors
have a major influence on sex differences in coronary heart chsease. Two
types of culturally mflugnced behavior, cigarette smoking and the coro-
nary-prone behavior pattern, appear to play a particularly important
role. Higher levels of cigarette smoking and the coronary-prone .be-
havior pattern among men would be expected to result in substantial
sex differences in coronary heart disease and coronary atheroscleros:s,
and small sex differences in stroke and hypertension. This 1s the pattern
of sex dufferences in cardiowascular disease which is observed.

A protective effect of female sex hormones may also contribute to
the sex difference in coronary heart disease. Both the sex hormones and
the corqnary-prone behavior pattern appear to act in part via their
effects ‘on serum chplesterol, but to a gréater extent via physiological
changes'not reflected in the standarct risk factors.

Sex differences in longevity--are—smaler in non-industrial societies —

than in industrial societies. To a large extent, this reflects lower sex
mortality ratios for coronary heart disease in the non-industrial socte-
ties During the early-phase of industrialization, sex mortality ratios

r stress-rglated causes of death such as suicide, uleers and cirrhosis
of the liver apgear to rise. These’trends during industnalization thay be
due to increasd( cigarette smoking particularly among men, improved
status for wom

industrialization. : ) :

The trend toward increasing sex differentials in longevity may be
reverspd in the Unitéc-States in the fiture. Sex mortality ratios for
ulcers, suicide and cancers of the respiratory system have all declined

since 1960 as women's death 1ates for suicide anJ respiratory cancers

have risen.
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Disgussion
+  Costa: I would like to take issue with your interpretation that sex, .
difference in smoking 15 attributed to persehahity. | believe you smd that - |
mereased smoking amotyr men 15 due to zreater incidetice of either re-
bellionsness, aggressivencss. or mpatlsiveness. Two factors heed atten; .
.- tion The first 1s that more than & svore of studies have not been able, to
dehneate a smoker per:,om}hu
The second factor 15 that there has been  tremendous inerease in
the-rate of rigarette {moking among wo en since the 1900's. We would
mterpret that fact, according to your Ibgic, by sayuig wowmen are be-
comini more rebelllous when & more pursimonious interpretation mught
" - be that there are cohort differences. sex role clmmes amd proscriptions
about smoking.

Waldron: I have two commeénts. One is that I think the cohort phenom-
- enon 15 important and [ ¢o describe that i my more detailed analysis
and did not have time to include it today. T think that you are quite
right; sex differences ate largest for older people and this 1s probably
due to th(»!'aot that smoking was culturally unacceptable for women at
the time that these older women were teenagers, which 1s the age ‘when
a person 1 mast hkely td s€art smoking. . .
A w?lnterestm" study* on young women, just published by the
Ameriean Caneer Society, o shows agam that personal characteristics may
*: be important Various mdices of rebellions behavior, such as getting ex-
pelled from schoel are muclthigher 1in young women who smoke than
in young women who r!o not smoke

Costa: But that could be 2 sign of maladjustment or the failure to
cope and not a personality trait,

-
Waldron: I am not talking about pemonaht\ traits, I am talkmg about,
personal characterimtics. With regard to the relationship between ciga-
rette smoking and cuncer, I do not want to get involved in a big argu-
ment abont whether we can show that cigarette smoking causes lung
cancer. In analyzing the importance of sex differences In smokmo' ha-
bits, there are a couple of things to consider. First, more dats are needed
to determirie whetlier a given level of smoking causes the same risk of
‘ lung eaneer in men and women. Mecond, currently avalable data in-
; theate that the difference i the cigarette smoking levels between men .
and women can account for y substantial proportion of the sex difference
in lung cancer and coronary heart disease death rates. -

Palmore: Whas would be vour estimate, if you care to make one, of
the proportion of the sex differential that You can account for by sex-
linked genes versus behavnoml life-styles?

Waldron: I do not bollcw the data are available to make anything
" mare than a hall park estimate. I would estimate, thﬂl three-quarters of
_the sex ifference w this country is dye to culturl factors. However, I
“do not think the data are there to de end that estimate. CN
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\ Palmore: One further point of clarification on vour figure {1I-5 re-
k garthing the seX mortality yatio at ugep 20 and 33, I do not untlerstand
,__gl & along the base, It lovks Lké vou have age along the huse

) \Wa dron:No, that is life expectancy.'The reason it i graphed in thls .
. ‘“al 1» that the data are presented w{that form in the source) If vour .
" Vook|below, y ou can se that the samjtepountiies illustrute the e oyiomic

level which 1s typucal for cach Life expe tancy.

Gruepberg: While we are on that ﬁrru ¢, could you t'\plaln th
{eft Hand corner? .Does that first dol t‘ull\ suguest that at age
the lowest Life v\pecnanu tUlllllI‘lt‘.’b, women e fa:;tcl thun tnen’

upper

20 in

sonw Thore genern) phienomena oper ating that tend to léan on the side of
, greater \\t‘i“‘hl*\ for the 1ole of blplu;.vxur.l factors, Amoug these arg the
'. OXCOos> etal and, infafgt mogtality) of boys and the fact that since the
beginnipg of this t?ﬂut) there' s beeh a tremendouy shilt uy the
causal gullvm of nw)ltaltl\ which has " th effect redaced sharply] the
role of fective and phrasitic dlnesses, Ad a result, the causal gttern
- 15 now dpminated by the divotue, or endogedious kinds of illncosas whych,
by thewrbnature, are mdre hkely to have a benetic basis, ~ ° 4 % o
Theie 15 also the vipw that one of the main factors in the changé in
‘the sex differential vvet fime has been the ihcrease in the length of the .
female reprodactive period. As age at menprche has lowered and dge '
at monup?uae has risen ia_difference reflected in the difference in the
length of ithe female repr oductive penod for the dev eloping and de-
veloped cduntries;. you glso see u shifi in the relutive balance of mae
and femald mortality. Evidently the rcpro:'lﬁ(,twe period 1= a Iughl‘t\
protective perod for worhen—a period whicl grints women 2 greater v
resistance th cardiovasculhr llness in )arliCLllair.I'ollld 4t be that therp,
1> & sociul factor involvedin that this, g8 period in which women also
begin to seeldoctors regularly (or prenptal care? Aftér the reproductive
penod, |ale<\ of canliovascylar disease ncrease shagpply for wornen.

\

.Cohen: I think you are ~pejking from evidence that jost 15 ot there. T
.. thank 1l you look at the WHO data on sex differentials, partigularly.on ‘1
eardiovast ular dpease morthlity but alse on total movtality, the peak |
R |

|

male-female ufferential vafies among countries anywhere from the
Ywenties to thie sixties and séventies.
. If you are claiming thqt the reprotluctive perlod is a period of
b maximum prokection, then you bhave got to have some very [unny |
notions about ihifferences in’age of menopaise m different countries
that exceed what you are suying 15 the difference between developing |
uml developed gountries. The cross cultaral data simply.do not support
- the reproductive period-hypotliess. )

e ——

Kannel: The female immanity to cardiovascular di~eaves, I am per-
:.uadea tyunot be explaned by any ifferences i the major identified
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rsk f:lrtm's At any level of smoking, women.ure ln'ttel o!f l'hun men for
occhaaive penpheral arterial disease, stroke o1 congestive heart la;lure
This s trne for everything except diabetes. w hth homchow‘ séems Lo
i eliminate the Jemale mmunity to cardiovascular mortahty. |
) The other thing which 1 thmk Js yuite clear 1s'that the «app m mer-
dence hetween the sexes Rarrows. progreasively with mhancuw age, ]
* suggesting that vomething 13 happenmg to women which 1s Llnfa.vomble
" a3 they get older. .

-

~ Cohent Or, alternatively. mmethmmfﬁvorable 1s hap ening to men as
' " they get oldef 1n fact. thé curve-for men rises rapidly and levels off
amd the one for women goes up steadily with ifcreasing age..,

> Karmel Yes, thatis a po“lbthl\ ~except for one thlng We ‘have some
“lata which indicate ‘that women who undergo the menopause almost
triple their carcdhoy ascular risk com{)mecl to woren of the: qame age

" . whostay prememo!musal

Speaker: I am not familiar with the details, but I understand that there
are data that show venerally better life expéctancy among Mormons
and Seventh Day Adv entists who'ure very strict about not smokmng
and drinkmg. Is 1]11% reflected 1n a drop mn the male~1'emale meortality
. ‘ratlo" .

L

Waldron: To the extent that I am famlhm with the data ves.

Feinteib: Br Waldron, y ou und several others predicted that there would

be-a convergente Tor the. male-female mortality rate. Brft, during the

last 30 years, the gap in overall hife expectancy has widened; m fact,
.. " it seems to be widening at an accelerating rate during the last 6 or 8
years When do you expect the convergence to show up and at whet
age ranges should $ve be looking for it?

Waldron: I cannot be very precise gbout my predictions. All T can say
is that you o see the convergence in lung can(eiﬁ‘ suieide anil wleers.
Since about 1958, there hits been a convergence ingdeath rates for those

. three caises, htucl_de atut “ulcers palrtlcularl) may be causes which re-
apond to changing social conditions rapidly and!lung cancer may be
the one that reflect very clearly the smoking t{end So these data-
siggest that we might sce ~ome llBCl‘EﬂbE in sex differentials in th€ next
couple of decades.

£
Siegel: None of“them j<a major cause of death.

. Waldron:% Right- 50 the overall mortality dlﬂjerential continue-} 0
incrésse. - )

Gibson: [t ~eem. hkol\ that the difference we have is even more bamc
' ~ than that. In almost every animal species Sudidd, the female usually -
lives longer. - . .

Waldron: Thyt is a common fallacy.

Gibson: Xot pceording to the colonfes_ we maintgin.

Q ' <
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Waldron: I have with rue the original paper in which I concentrated on
several ecological studies in natural environments, which 1s slightly
. Jifferent from what.you were saying. There are us many cases where
- the male outlives the fenwle as vice vBrsa. I think there has been a
tendlency to forus un the few species in which males have hwher mor-'
tality in laboratory st ulies, In field studies, however, the reverae Is just
as comumon.

Gibson: But you have a different massiveness,  different size of unimal:

1 do not want to wo tov far afield on that, but predators and-other
factors play a role in the wild as opposed to a contralled envirorment
where esventially all amumals are equal. Under those, conditions, in
alruost every species of animal, the fernale outlives the male. )

Sacher: 1 would like to -tate my agreement with Dr. Waldon because
[ Jo not think the evidence 15 quite that consistent withrregard to female
superiority. There are # lot of species, and also somfe strains of inice
and rats, which show no sex differential or e slight male adventage.

&
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Survival After Early and Normal Retirement*
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"In 1935 the U.8. Congress passed the Sociel Securlty Act which insti-
tutionalized retirement by establishing the minimum age for retirement
“benefits at 85 years (7). Although this decision was somewhat arbitrary
(2), the proportion of all work terminutions officially” regarded as
“normel” retirements at age,65 has increased considerably since that
time. Qf all Americans terminalins their working lives during the
- past 25 years, the proportion required to retire at a fixed age has tripled
from 11 percent in 1951 (3) to 36 percent in 1975 (4). “Early” retirements
{nonhealth related) before age 65 have also become more prevalent.

In several mdustries, such*early retirements have now replaced compul-
sory retirements as the most preval'ent form of permanent separatien
from the work foree (5, 6). .

Unfortunately, the rationale and health consequences of the
1935 Social Security Act have not been sufficiently explored. In 1940
the average expectation of life for a male surviving past the first year
of life’ was 65 years (7), whereas today the comparable expectation
is 68 years {8). Increases Jn life expectancy haye occured since 1900, so
that & man surviving to age 65 can, on the average, expect-to live 13.1
additional years {9). The trends suggest that persons aged 65 will be

, surviving even longer in"tHe future.

The effect on subsequent survival of terminating ones work
productwlty at age 65 has not begn thol‘o ghly explored. Several
mvestigators, including the. AMA! f‘ tee on Agmg, 'have sug-¥- <
gested that normgl retlmmenfﬂﬁaf’ /- mitiale. or accentuite " medical

*This study was funded by the Soﬁal Security Adminjstration (10~p57773-401)
978 975, Interpretations or viewpoints stated in this document, however,
“do not représent’the official opinion of the Social Sechrity Administration.
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problems (v, 11, [2), Evulende to‘bubbtuntialc'nuch clalins, however,
has net been found i Bast wuulww 1131 14, 19), lthougl methodological
weaknéssen were appareut in -fios ligse qud:e:’{!ﬁ) Likewise,
factors related to survival aTter tarly arll vornl retirement have not
been explored. We nught expect that predictors of mortality after
normal retireniernt would be JQufferent from those niter carly retivement,
eapecially 1f the ressous far ench retivement are different. Likewise,
predictors of wortality 1 a wenernl population may be different from
predictors u a working population. Seleetion of peisous wto the fatter
group imiplies that they are more healthy than the general pop-
ulation (I7).

In the study described below, nortality experiences of a large
cohort of bluescollar workers in the rubber tire industry taking normal
wage 635 and early retivelents age 62 to 64) are compmed In this
ps‘rlmtﬂa: mdhblr). retmergent may take place tor any one of three
reasons. work-related redical disabilitiey (lisabality reurcment), e
divilual preference to retire before the mumlatory age limit (eatly,
voluntary retiretuent), or a fixed-uge limit for work In the industry
\notmal, involuntary retwement). Theoretically, the problems and life
crises associated with the process of retirement might be expected
to apply to all types of retirements. Iowever, recent studies in a
vanety of settings, and with a number of nieasures. have shown early
retirees to be significantly more satisfitd with retirement than normal
pensioners I3, 12). Factors related to mortality’ after the two latter
form. of retireinent are guthined and compured to correlates of survival
in other populations. In general, this study describes the patterns and
correlates of survival after nonnal and early retirenient in the hopes of

_assessifig the effams of our cutrent nutional policy of reurement at or
before age 65. :

Hypotheses . .

Based on -previous research in this area, three hypotheses were
tested.

Hypothesis T ~ S .

I retirement poses stressful experiences for workers forced to
retire at age 65, niottali(y will be higher than.expected at some
.stage during the first 5 yvears aftgr retiremetit. .

Although no uctual measures of “stress” were available in this
study to test hypothesis I, Atchley (20) has ilentified several phases
10 the retiremient process which are helpful in conceptualizing a stress
hypothesis. The first phase after the retirement event 1~ thought to be
the “honeymoon’ phase.” a euphoric period in which the individnal
revels in his newly acquired freedom of e an space. The honeymoon
phase 1» thought to be Tollowed by a ‘‘disenchantment phase,” a
period of dissatisfuction and adjustment problems. The disenchantment
period 1 most hikely caused by malloquate jpensions, loss of friends, andl
loss of an occupation.

Emc 1 o
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The disenchantment phase has wost relevance for a stress hy-
pothesis siee divadudls iay siffer from depression, nilaliswy, or resent-
ment uring this pertod 122). The exact timing of the honevmoon and
disenchantinent phases, f they o exist, has not been documented m |
longitdmal stwdies, However, they are most likely to occur dt some
stage Jduring the first 5 vears after retirentent. For tlus reasoh, we will
examine death rates Juring specific mtervals of time (dearly) after
retirement. Sinee 1t 1s possible for mortatity rates to be quite low during
the hypothesized honevioon phase, vl excessive during the>o-called
disenchuntment phase, an average 3-vear mortality rate} after vetire-
nient would disguise upy temporary merease o decrease n mortahty
during these phases,

Finally, if one seeks to study the health effects of psychosocial
stress associated with retirenient —nvoluntasy, nonmedical retirements
appear to atford the best research opportunity,

Hypothesis 11 ‘

If early retirements before age 65 are taken by some workers -
beeiwse of fatling health, vmortality will be higher than ex-
peeted at some stage during the first 5 years after retirement.

There 1= httle question that health plays au important role m the

early retirernent iecision for ~omé persons. Barfiell and Morgan (5)

reported that 24 percent of antomobile workers planning to retire

belore age 65 wave health as a reason for retirement. If health is 1m-

portant in the dectsion te retire early, it 1s also likely to be an important

predictor’of death immediately followiny retirement aud to be reflected
n higher than expected mortality rates in this period. -

- Hypothesis I11

L]

3

, ‘Those pemons more likely to die within 5 vear after a normal or

+ earky retirement will: ’

{a) hypve lower sociul status beloge leaving the w otk force,

th) hdve poorer fealth statuys during their w orking career,
< particularly within the 2 vears before retirement:

(¢) expenience more job (lissatisfat:tion, and .

fd) have less sorial ~upport from family and others than do
persons who survive over 5 years alter the retirement ovent. :

. . The relative importance in premature death of such faétors as
sorioeconomia status, job satisfaction, and social supports comes from
several studies 1n the tongevity and mortality literature <22, 23). .
Methods
“As previously descobed (16), the data presented ﬁem derive from the
Akron, Ohio plants of two U.S. rubber tire companies, and refer
i exclusively to deaths among male, blue-collar workers, 1.¢,, hourly
(factory) emplo_\,eeq ,
Q ‘) * ! ' a -
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Initially, a historical prospective design was used in the presqnt.
study. The orginal cokort or populnnon at risk) comprised 2,129
mdividuals taking nortial retirements nt age 63, and 1,842 miliv ulllal:.
choosing early rotirernents between ages 62 aml 84, These eohorts
derived from active workers, aged 36 to 64 on January 1, 1964, followed
for 9 3 eurs through early or norinal retuirement, Mothoeds used for colhort
dentdication and complete death ascertaimnent have been Jdescribel
elsewhere 1.3, 23Y, Althoueh early retirenient car ocenr between the
ages of 33 anil 64, only workers choosing an eafly retivetnent at ages *
62 to 64 were stuwlied, The older eatly retirees were chosen because full
pension benefits may be recerved from age 62 onward, and beciuse tnost
early retirements have occutted aitet age 61, ‘

In addition to the descriptive mortality analyses to test hvpotheses- '
1 ant I1, scparate casé-control studies for normal and carly fetirets
were subsequently cartied vut m company A to elucidate the patterns
of post-retirement mortality, and to explicitly test the four parts of
hypothesis [T related to survival after vétireinent. ,

The 110 eaths within 3 years of normal retirement comprised
the first set of cases. Two humdred and twenty conttols were randomly
selected from the remaming 338 normal retivees who survived for 5
years or nivre ufter retirement, The second set of cases compriseld 52
early retirees who Jdied Witlun 3 years of retuentent, thew controls
consistedl of 104 ape-matched retirees who survived early retirement,
by more than § yeurs. . ;

The primary technigue used for assessing thc s:gmﬁcance of - the
observel murtulm within each cobort was to compare it to mortality
expected mu working population after retirement. Since we were con-
cerned with increased death rates due to the process or circumstances
of retiremient, the wleal comparison population would be a group of
blue-collar workers cotitinuing employment after uge 62 the cage of
early retwrement aad ufter age 63 in the case of noimal retirement.
Published mortality rates for ‘the lutter gronp fre not available for the
Unuted States. Using death rates from the U.S. population for com-
parisorf is ulso considered innppropriate because of the Yhealthy worker
effect,” wherein employed cohoits are noted to pave better life expect-
ancy than the zeneral population, which inclulles nonemployed, hoaa-‘
pltalm-d and mstltunonalwcd persons (I7).

" For these reasons, mortality rates of actively employed male
workers (under 63 years) and nondisabled retirees (over 65 years)
were used us “expectod” rates for our carly and normal retirce studies,
respectively. These rates were based oti the pooled experience of workers
from ~everal large imtustrial firms (nongovernmehtal and nonbanking)
in the Lmtetl States. Jince the “cwectctl" rates for normal retirees do
not represent the experiences of working populetions over 65, their
actual level may be higher than the “ideal” standard.

Duta collected int this study were restricted to information avalable
N cOmPAany pensiou, pers,unnol and meddigal records. .\s contact with
mdividual pensioners or their surviving dcpcmlcnls wis not possible,s
slll'l't)l’ﬂ.t(' mensutes of some conceptunlizell variables were necessary.

.
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Incotne, i the form of the list honrly pay. rate, represented the basic

rate of pay ziven an employee comuiensurate 1211 the skoli, responst-

by, aml hazards of the job, ()ccupatlon as défined by the longest
job held m the rubber milustry, wad categorized mto highly skilled
tskalled craftsmen. pspetors. K maehite operaton, SKilled {tire

' builder-. 1epml'mou.,fnul servicemen).senit-skilled (millmen, curemen,

compoumlers. fimshing men. awil truckers): and unskilled” cutility and
serviee, machie and o_tlfer helpers, and cleanung) croups. Social status.
“was lefinad by the separate components of education, occupution.
income, and local property ownership, -

An index of morbidity in the 2 years before retirement consisted of
the combined information on nsured sickiess absences (documented
slnesses of over 7 davs), hospitahzations, dnd health-related work
listitations. A low indez of morbidity wus.defined as rip insured sickness -
abdences and no hospitalizations and no work\limitations during the 2
years before retiremept. \okigh index of morbidity meant the presence of
any or all of the threo meilical events mentioned above. Uninsured sick-
ness absenced were tbsences of less thm\s. 7 Jays Juration, not requiring
medical verification from a physician. The yninsured absences therefére
represent absences. from work due to a vhriety of reasons, Including
dlness. job dissatisigetion, and unapproved vacation.

. The privlaty stytistie reporied in this study is the refative odds, an
approximation-of rdlative risk. Relative risk rofers to the ratio of the
.rate’of disease (or death) among thosé “exposed”’ to a particuler factor
ovér the Tateamong those not 3o exposed. In a ¢ase-control study, this
risk is estiunifed by the formula ad be from a standurd 2 x 2 tabhle (26). A
rish \<“dhfferent from 1,00 suggests that an association of exposure-and
* disease exists. Tn the early retirement case-control study, the Mantel-

“Hﬁonq?el 127) procedure was: used to estlmat@he overall relatyve risk
" across the three-agd strata. \ computer program was used to caleulate
. - the em;t confidence ntervals around the relative risk estumates (28).

7 Fmdmgs ) » :

f‘]gure {ll-‘? shows the pattern of mortality aiter nopmal, involun-
: tary retirement at age 65 (hypothesis I). Based on an extensive
literature régzardind® retirement and stress (I6), we postulated that
mortality-iwhile, admittedly, an inadequate measure of stress maladap-
tation) would be higher than cxpected at some stage during the first 5
¢, yearsafter normal retifement,
. Fuzure [II-7 shows that the age-specific mortality rates after re-
L - tirrment in each rompany exhibited considerable fluctuation around the
expected vates, In company \, qx values weré 18 percent greater than
expecterd durmg the fourth year after retirement,. although not signif-
irantly. ditferent. In company B, observed (leath rates were 30 percent
h]}."h(’l‘ than expected during the third year after retirement (swmﬁcant.
at the p=0.03 level). When the two conipanies were paoled, to increase
. number~. the observed rutes were lower than expected i the first 2
»  years, abont equafl to expected for years 3 .-md 4, and subsequently

n
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absolute values 15 debatable.

persons who retired between the

)/ .

lower araimt This trend 1s not inconsistent with the notion lhu( \om-\
3 and 4 may be the disenchantment years—espec by sinee the expected
rates were somewhat conservative, Le,, highy apd the relevance of thew

Figure I11-8 shows miortality rates among two wohorts of normal
retirees from alt the U.S. plarits of company™ A, ‘I'he first coliort includes

years 1953 and 1062 This cohort in-

cludes a min of workers~ thuse “,ho wished to remasm employed until
age 63 and those who wished to retire enrly bhut were unable to o xo for
econoniic reasons, the Benefits to early. retirees being reduced durmg
that time perniod. The second cohort contains workers retiring between
1963 and 1972. Thy zroup probubly represents persons who desived &
normal retivenient at age 65 siece full pension Fenelits were accorded
to early retirees (betweon the ages of 62 and 64) during this period.
+Examination of the mortality rates in the 1933 to 1962 cohort
indicates a rather siooth rse i mortality after retirement. However,”
among persons retiring between 1963 and 1972, wortality rates were
- significantly lower than the 1953 to 1962 rates in the third year, and
Shghtly higher than the 1953 to 1962 rates in the fourth year after
retirement. TFhese findings suggest that the disenchantment phase ¥

¥

B
=

C

=3

Praportion Dying per 1000 Persons {qy)

20 \.: -
¥ v
OO 19531962
10— ) O= =@ 1963.1972
’ ¢ *
- ]
. 0 1 A IV I
0 1 . 2 3 4 5 8

Years Since Retiremen

Figure _ Hi-g.

\'Inrtaht} amonyg normal retirces lhruughuut all plants of a large rubber company, *

1953- 1963andl£}63 -1972.
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obse:;w.able only amony persons who desired to work until age 63, sinee_
earlier retirement was econouucall) fea:uble dunng the 1963. 10 1972
period. i
Mortality rates after eally retirement at ages 62 to 64 are shown in
* figure HI-9 (hypothesis II). Here we postulated that mortality would
be elevated after early retirement because of seli-selection by persons’
wr poor health into this type of I:etlrei_nent :
The patt@rn of mortality after early retirement follows o fairly
+ siunilar U-shaped curve in both companses. Compared to the expected |
. rates. the podled death rates are significantly hiher in years 1, 4, and 5.
"In the first year after retirement, the observed rates were two times
eater than the expected rates, ln vears 4 and 3, the observed ‘rates
. were approximately 40 percent greater than expected. - .
The relative risk estumates for survival] according to five socio-
econiomic status variables among normal and early retirees are suni-
marized in table I11-12 thypothesis III). In the first set of COmPpATisons,
' > {normal retirees) cases occurring within 3 years of retirement were
compared to controls (see group 1). Likewise, cases oceurring-4 to 5.
vears after retirement were separately, compared with the surviying
controls isee group II). The two sets of ;comparisqns were made to
distinguish the predictors of mortality tmmed;ateh following norma.l
retirement from predictors during the later pefiod when mortality rates
were slightly elevated. Qdds ratlos were caleulated with the lower
stettts persons as the referent (or “nonexposed”) group.
Low socioeconomic status was found to be predictive of subsequent
early mortality onl} amony norm&l retirees. .\ one might expect, lower

.
1 4._‘,

- ar

Table IT1-12. .
‘Risk of early death afwfmomal and early ret.;rement by socioeconomic .

levels - %
- Normal retirees *»  Early
- - Variables retirees #
. . Group I*  Group II?
t: Fdication rnone vs. h:gh sehool) .. .. L& , L0601 33
n 2. Pay rate -, - .
.. - !Sl =51.90 vs. 82,500 .. ... - 1. 41 . .47, .7t
525249 vs. $2.50) ... .. ...T 3. 574 Y . 39
3250~ v, $1.-80.99) . ... tee - 2104 —_
3. Longest job Held .o . -
~ funskifled vs. highly skilled). ... \ 2, 544 < .8 ., .57
. {highly skilled vs. skilled}. ... .. - — 3. 57 oo
N chal property owner (no vs. vesi. ... 2,014 <. .78 1.23
5. Race {nonwhite vs. white)._....._... ~ 2,014, 1.4 1. 34
‘ * Compariton of 59 chsey d¥1ng within 3 years of fetirement with 220 controls.
L © ¥ Compartson of 31 cases A¥INK within 45 eaty of reticament with 229 controls.
.? Comparison of 37 cases dYinf within 5 yeies ot teticeront with 104 controls, 'K
+ ‘Relative r1sk.»x0et 93 percent confidency intersel fonetailed) exceeded L 00 :
. - . - ’ R . &
ERIC A ' '
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status workers were colisistently mote hikely (b liglier stutus workers
to die within 3 years of retietuent for all six comiparisous shown in the
“normal. retirees, gzroup I colunm. For example, those wlo had performed
predomunantly unskilled work were at 2% times greater risk of early
death than were highly skilled worker® — e
Unexpectedly. lower status normal relirees were not at greater
risk of dying 1 the auapected troublesome period, 4 to 5 years after
retirement. In {act, examination of the fizures in the group II column
shows that the higher puid and higher ak:llml workets had a more than
twofold risk,of dying thandid the lower status persons. .
fonlrant with these two columny of figures for normal [‘el;l[‘ees,
socml sietus measures Jul not predict surviv al after early retirement.
This 15 understandable from the Jata in table IIT-13 which shows that
health Status was the most al-'mﬁcant predictor of survival for early
retirees. Notice thut for the first.thred variables there nere consistent,
and statistically sigmficant, incregses in risk of early death after Bﬁrly
‘retirement. For example, there gre twofoll to threefold - increases in
"4 sk Tor persons with a high index of morbuht) and frequent ihsured
- sickness absences.
Previous health status (i.e., mdet of morbldtty and number of
« insured sickness absences) was alyo & strong predictor of mertality for
normal retiree deatls 1 group I, I‘ou) example, persons with a high

Table I11-13.

Risk of early death after normal and earl) retirement by prokua'
health status

Normal retirees

, Early
Variables -t . Group 1 Group 11 retirees
< c
1. IndeX of morbidity hefore retwreinent
(high vs. lowheee . o oo .. 4. 572 218 2.861
2. Insurcdl sickness absences during °
, earcer (24 ws. nobe}.__.l_o___.... 2.07°? ljig 3.501
3. Uninsuped absences before retiretnent
t1~6 vs. none) .. .. ___._. PR 2,91 . 82 1.9g 4
{10+ ve. noned. .o el emen.. — —_— < 2.35¢
. 4. Index of job satisfaction—uninsured '
absences Rmong persons who had
a low index of morbidity before - .
retirement ' “ :
o (1~6 vs, nOne).-..--_.--.F.-..,_ L 00 - 2.84% - —
6+ ss. none). . ..o e 3.0  3.37? —_

+ A 0w tadex of morbitit refers W0 iwrson with 1o indured sivkuesy alscnvey and ne heshitallzatlon? and
no Wtk limueptions dufing L 2 years defore retremen b A bRl Ludes of moﬂ.ﬂdlty tefers Lo persons with and
-or all of Lhe modical events mentuned alove Al wedical evonts pcomlig ""before vetiroment’” refer to the
2 years hefore retirement . -

FRelative riak exoct 05 PToent eol'lﬁdencc fnterval (ono-tailed) exceeded 1.90.

Q . .
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mdex of morbulity before retirement were over four tunes more likely.

to dte within 3 years of retirement than persons with a low ndex#f

morbuhity. When the calculations in table I1I-12 were repented, con-

trolling for level of pre-retiremetit morbidity, health status dul not

explain the observed association of occupation and pay rate with death

in this group. Previous health status was ulso predictive of survival i

- group 11 compansens of normal retirees, but again, the associntions of «

pay rate and occupation with survival remasned significunt when
controtled for previous health.

In order to estimate the 1mporlance of job satisfaction for subse-
quent longevity, a wurrogate messure of satisfaction was developed
based on medically umncplainetl absences from work. Empirically,
uninsured absences of less than a week’s duration have been associated
with hostile attitudes toward work, both 1n our own research at another
tire plant (6}, and in the work of other, wvestigators (23-31). From
table {II-13, we see that.uninsured absences among those persons

“who had a low morbidity index (ie., no objective medical illnesses)
before tetirement were ‘significantly .associated with mortality after
normal retirement, especially 1n group 11 compansons We can only
speculate ‘that this group of retirees was experiéncing some dissatis- -
faction with their working situation, since these absénces may also -
reflect.medical episodes.

None of the measures of social support, including marital status,
- number of dependents at time of retirement, or retiree club member-

ship, were predictive of subsequent mortallty in either normal or ear.ly_
. retirees.

Comparison of Normal and Early Retirees
Thus far the pattérns and predictors of post-Tetirement mortality have
been quite different for workers choosing early as opposed to normal
retirement. It is possible thet persons holding certain jobs or in certain
states of health chose an early retitement rather working until
age 65 The sampling design of our case-control St.:;? enabled ys to
compare the sociceconomic level and several heal®® indices smong
normal and early pensioners. This was achieved by combining the cases
with the controls, weighting the latter group appropnately

The pmportmn of early and normal retirees in various.socio-
economic groups or health states before retirement are shown in
table [11-14. & Chi-squared test for the equality of expected proportions
in normsl and early retirees wes obtained using special vanance for-
mulas. These formulas took into account the weighting procedures used
to obtain the proportions, as well as the rate of dying in each retiree
group (32).

We see from table 11I-14 that early retirees held a different mix
of jobs, had more eddeation, and were moge likely to be white than
normal retirees, significantly so at the péO 05 level. Early retirees
were found to hold unskilled jobs more often than normal retirees
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Table ITI-14.
Percent distribution of 800108001101!110 and health status
among norma_l and early retirees

¥. ’ . Early retirees Normal retirees
Variablea ~ ercent Percent
L
Socioeconomic status; ¢
Longeat job held: )
Highly skilled.. 0.4 21.9
Skilled,, . - 18.2 19.3
Semis-killed_ . __ 1n.a 28.0
Unakilled N 4.1 .
- \\ ' - . X’-S.ZO‘
«~ LodBl property hw'nershlp: '
Yetoooos --.\‘ ........................ 64.9 70.8
No ———— ememceemccemaan 35.1 29.2
] X3=146
Last hourly pay rate (dollars) 1$64—68 retirees:
$0-1.99 ——— - 39.7. 43.1
200-249 s . 850 - 343
.. 250+ : S ¥ 1 22.6
. . \ X2=0.54
Education (years): : . )
None ———- - 5.2 ’ 1.5
1"8-- - m=? - 53.9 53 7
& R, - - 40.8 3.8
' X3=6.03!
. Rate: “ '
_White ———— - - 840 8.9
Nonwhli: £ ) - 6.0 - 17.1
. . ' X2.,]3.84%
Health sfatus; °
. Indek of morbidity 2 years before mﬁrement. '
Low. - 51.6 G6.9
) ; 17 W . - j 185 .. 331
- X3=84T72
' Hospitalizations 2 years before retirement .
None - - 3.9 806
b= D o= memm—m————— 26.1 . 19.4
. X2_2.16 .
Insu 2 yearsbefore retirement: ¢
Neaé.. I e 663 735
) —— 28.2 231”
2. z W 5.5 3.4
L X3a248
Work Jimitations 2years before retirement
Uniimited o oo oot £69.4 § gg 8
Limited o o 306 4
. ¥ t. X2ub.05¢ . *
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Early retirees Normal retirees

. Variables ] Pefcent Percent
Uninsured abseness 2 years before ieti:gfmen,
{per month): ]
Nome. onogescmme sl aen L 25.5° 40,9
>3 PR SRR SRS 14 S 59.1
’ ) X1=1021%
+ Total insured sickness absences dunng work- ..
ing eareer: ' .
7 S t. 33 43, 2
e cemeeescecn el s e memee + 26,8 280
R U, }.-------.‘-. 3|8 28. 8
"Xt=4.85
1 001 <pS0.05.
tpgon . .
The X? tesy for the equahly of expected propcritons in normal and catly remrees was obihined
using several variance [ las, These fi las took mio accounm the weghting procedures usecl W

obtain the Proporisons, as well as the rate of d¥ing i1 ¢ach retiree group.

(34.1 percent vs. 24.8 percent) and the latter 3 were more llkely te hold
semi-skilled jobs than the former. No mgmﬁcanf
among the early and normal retirees in pay Tate ¢r proprty ownership.
" The early retirees were found to be i poorer health before retirement
tharl were the normals. Significant differences were observed in three’f
the seven. hgalth status measures, including an)index of morbidity,
work limitations, and uninsured absences during the 2 years before -
retirement Other health comparisons using hospitalizations or insured

- sickness. absences, although not statistically significant, were in the,
+ expected direction with early retirees having more illness eptsodes
before rétirement than normal retirees.

Of further interest is ‘the health status of workers who remamed
in the company until the mandatory retirement age of 65. -Among these
normal retirees, 80 percent were under no work limitation at the time
of retirement. During the 2 years before retirement, 19 percent had been
hospitalized and 26 percent missed work for gver 7 days because of
illness. Sixty-six percent of workers forced to retire at age 65 had no
hospitalization, no sickness absences, and no work limitations in the
2 years before retlreme%. i.e., had a low index of morbidity.

- [

Discussion T .

]

Our studies indieate that mortality after early retlrement 1s hlgher than e

would be’ expected in 3 working population and that suivival after,

such retirement is related to previous health status. This ﬁndmg 18

supported by studies (337 among Civil Service employees retiring before

the compulsory age of 70. For attained ages §0 to 66, mortality was
. . ’)f '} ) ' j
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9 to 21 perccnt h:vher than expected n that population. The Civil

Service retirees did not mcludc terminations {from work Jdue to disabling

"~ illness. : b

= Qur ﬁndmgs also lelcate tha\t normal retirement, per se, s not
obvigusly detramental to survivals Since 66 percent of men working
ntil age 65 were m relatively guod heulth before retivement, one would
not expect to see an immediate rise 16 mortality ufter retirement, Like-
wise, the honeymoun phase theory sugwests thut the mitial penml after

J .retire}'nentv is not generally stress evoking (20).

However, thé greater than expected death rates reported m com-
pany A during the fourth year, and in company B during the third year
are comsistent with a disenchantment pliase interpretation. The pooled .
company rates, though not statistically significent, also follow the éx-
pected trend. Given the unavailability of an ideal comparison popula-
tion, the disenchantment phease effect may be greater than is apparent
in this study. Since we were not able to interview the normsl pensloners
durmg their retirement, we do not know if they were experiencing ad-
justment problems durm“g these years. We hope other investigators
will test the disenchentment phase hypothesis in other prospective
studies.

Despite these qualifications, evidence from at lesst three other

. studies supports a disenchantment phase interpretation. Martin and
Dorsn (8}) found elevations.in illness rates 4 to & yesars after retire-
ment smong blue-collar workers. Solem (35) reported elevated mortality
rates during the third year after compulsory retirement-at age 70 in
Norway. Stokes and Maddox (36). have also shown that blue-collar
-workers experience a substantial decline in satisfaction 3 to 5 years
after retirement.

The predictors of mortality after normal retiremient are consistent
with other studles, but only for deaths within close proximity toretire-
ment. Lower sociceconomic status and poor. heslth before normal re-
tirement wefe significant predictors of death within 3 years of noimal
retirement. In general, one would expect unskilled workers (or la-
borers) to exhibit higher rates of dying than other occupations groups.
Kitigawa and Hauser (22) have shown that mortality ratios for la-
borers (1.18) and operators (1.08) exceed unity when comparisons were
made to U.S. rates. Qur findings are also consistent with the Duke
longitudinal study (23) which found physical functioning and work
satisfaction two of the strongest predictors of longevily among older
men.

. The finding that higher social status wag associated with death- 4
to 5 years after retirement is not in concordance with the longevity
literature, and could be explained if splective survival had taken place
and,or if ‘this' subgroup of normal retirees had experienced some *‘dis-
enchantment” with retirement. Selective survival would take place if a
preferentially healthy group of unskilled workers survived the first 3
years of retirement, such that their subsequent survival experience was
better than that for existing highly skilled workers, This phenomencn

L
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would not explain the slight excess in mortahity observed in year «ﬁﬁ
company A. Alternatively, the higher skilled workers could have ex-
perienced some {‘disepchantment’ 4 years after retirement, resulting in. :
new illness or exacerbation of existing disease. This interpretation would
explain the peak in mortality durlng the fourth year.

Current thinking suggest-that social support i an important mod- -
erator of lLife stress {37). Elevated mortality ratios have been found -
among persons without a marital partner (22). In our case-control
studies, support measures such as marital status at the end of employ-
ment, membership 1n a ymon retirees club, and number of dependents
at retirement were not predictive of subsequent survival. Thus, being
married, having dependents, and having some social activity per se .
were not protective against mortality. Perhaps more qualitative, i.e.,
actual love and support from spouse, rathesrthan quantitative measures
of social support would have been better predictots.

Of final note were the comparisons of normal and early pension.
ers Early retirees were in poprer health than normal retirees, especially
during the 2 years before retirement. This suggests that some workers
who elect an early retirement in the rubber industry may exercise this
form of work termination because of declining health, rather than for
the opportunity for extra leisure at the end of a workmg,h . Although
_the early retirees were better éducated than the normal reurees, they
“were more likely to be found in unskilled jobs. This could be explaine
by their health condition whlch mlg'ht havé made them ineligible fér
better slulled jobs.

x
v

Summary and Future Research '
We have found that the patterns and correlates of survival a.mong
_early retirees suggest that this form of work termination is chogen by
some, but not «all, workers because of declining health., The transition
into mandatory retirement at age 65 (with the life stress and need for.
adaptive change that it 1mpllas) was not of sufficient moment to cause
an immediate increase in mortality. However, within the Bgﬁmdanes
of the blue collar subculture were socioeconomic gradients sufficient to
markedly affect mortality 3 to 4 years after retirement. When con-
sidering the issue of maanﬁ it is important to realize
that over two-thirds of factory Wor who remained in the industry
untt] age 65 appeared to be in good health before retirement,‘as meas-
ured by the absence of hospitalizations, sickness absences, and work
limitations. These data point to the need for actual health e.va.lua.tlons
of workers in the seventh decade of life.

~ We are symplhetlc with the views of Butler (38), who notes that
the right to work is basic to the right to survive, and that, ideally,
retirement should be an option based upon-the individual’s needs and
wishes and upon an evaluation of his physical and emotional capabilities
to function. One might reconsider the current ttend toward "forced
refirements at the fixed nge of 65, as well as conceritrating efforts toward
the improvement of retirement conditions gor these mortality suscept~
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" ible socioeconomic groups. Since an increasingly greater proportion of
today's work force is surviving beyond the age of compulsory retire-
_ment, we hope other epidemiologic studies will be undertaken in this
area. .
Future research into the study of retirement, stress, and disease
might address the following questions and concerns:
1. What are_ the conditions under which retirement may be con-
" sidered stressful, and how might these conditions be identified?
. 2. What subgroups of the working population are more susceptible
to retirement adaptation problems? Does sotial support affect
the adaptation capabilities of these groups? . - -
What are the most appropriate health measures, i.e., morbldlt.y,
mortality, etc., for detectihg a potential stress from retirement ?
. 4. If there are haalth-re]evant phases in retirement, can we dis-
tmgulsh them by intervals of time after retirament?
5. If certain phases of retirement do cause adaptation problems,
how might these problems be identified and prevented?

» 3
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Brehm: The work that Dr J oseph Quinn did, looking at the longltudlnal
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close interaction between health status and financial status in the
decision to retire early. I am wondering to what extent some of "that
might help ta explain some of your data on health conditions after
early retirement in terms of the dJecision to retire being based on
health status, .

Haynes: We were not able to ask individuals their reason_s for retire.
ment since the study populatign had already retired or Jdeceased. We
do not know what their readons were for taking an early of a normal
retirement. Using some statistical weighting procedures, we were able |
to compare various health and economic variables among the early and
the normal retirees. We found that early retirees were less healthy
than normal retiress in the population. :

Brehm: Before ratirement?

Haynes: Yes, in the 2 years before retirement. Among those takmg a8
mandatory retirement at age 65, 86 percent were under no work limita~
tion at the tyme they retsdd. Twoethirds of normal retirees had no
work limitations, no hosptializations and no insured sickness absences
in the 2 years before they retired. So the normal retiree group might 4
be eensidered in good health, at least in terms of the health measures
available for evaluation.

Brehm: In an earlier study of work-related disabilities done at Social
Security—the 1966 survey—we found that of the people who opted
for early retirement, i.e., actuariglly reduced benefits at age 62, some-
thing like 30 percent were approved for disability benefits.

- x, -
Haynes: We found that 3¢ percent of the early retirees were under
work limitations at the time they retired compared with only 20
percent of the normal retirees. We have suggested that the rubber
tire industry might consider giving extrabenefits to some of the early
petirees, gt least. to thosq who are taking this form of retirement be-
eause of poor health,

However distinguishing between early retirees who choose retires
ment because of poor health and those who are taking it for extra
leisure time 1s difficult. I do have the feeling that some of the early
retirees were rejects from disability retirement applications.

Nash: Were you able to control or determine whether or not retirement
prepatation on the part of these people had anything td do with
adjustment? - . ’

Haynes: There is no retirement preparation program'in the rubber tire
industry. We did look at membership in a rubber workers union retirees’
club which, of course, was available after retirement. We found that
membershlp did not affect subsequent survival. Then again, one could
pot become a member if he died within a few yeers of retirerhent,

: 2:-- s
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Feinleib: Did you have any measures of encouragement to retire early,
such as productivity or other evidence that they were not performing as
well as the mandatory retirees?’ J ‘ .

Haynes: We did not have any indication that they were sncouraged by
the personnel officer to take an early retirement. In ferms of productivity,
the only mesasure we have is work limitations which are a good indicator .
of whether or not the person can function in the job in which he is
working. There are limitations for lifting, walking or working'in certain
areas of the plant.

In terms of their ability to produce or perform in their job, I cannot
answer that. It is a good question, I think the answer would be.of in-
terest to Congress in their consideration of the abandonment of the
mandatory retjrement age. How do you go about determining whether
or not a person is able to function on the job where he is currently

, . working?

" Waldron: Did you.ltry to compare the early retirees 0 people with

similar health status who kept on working? In other words, did retiring
improve their health status compared to those people who kept on,
working?

' . .
Haynes: We compared mortality rates among actively employed
workers and early retirees, There .were only three ages at which you
could take an early retirement: 62, 63, and 64. We considered the mor-
ta.hty rates of actively em;ﬂoyed workers at these-ages, Since the rates

in the actively employed gr were based on qgna.ll numerators, I _
A 132& .

don’t think we were able t stable comparisons.

Atchley: Theres is a tendency on the part of peopls to ook at mandatory
retirement as involuntary, end L just want to remind, everybody that &

. lot, of people who wait arourid to 65 are not necessarily reluctant to go.

+

, seems to be & process occurring that is different in time f or lower socio-

They are chomping at the bit in many ssses. They look upon the man- '

datory age as social permission to retire. So that if you wanted to.look

at the effect of mandatory retirement, you really need to separate out
”

those people form thé people who Gordon Streib hﬁ-ﬁ cnllad"‘reluptant 1l

mandatorily retired persons. 3

Haynes. I think that we are only talking about, at the most, 30 percant
of workers who retired at age 65 and who wanted to stay on. That. would
be'my best guess-from the satisfaction literatuge. We do not know what
the percentages ave in other industrial populn.tlons .

Cohen: I wonder if this is not supported by the (observation that ljmre
economic status persons as tompared to h¥eher ones; that is, the first 3

year patterns #re different. Do you have any information on what has
occurred in that period of timé? , .

* yeers are diffarent for one group than the other and then the 4 to § ~
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Haynes: The only information i is from & study by Stokes and \{addox
from the Duke longitidinal cohort whjcl examined satisfaction scores
among blue-vollar workers, They found that immediately after retire-
ment, J.e., in_the first 2 years the satisfaction scores were high. How-
ever, they took a sharp detline 3 to 5 years after retirement. Whlte-
collar workers showed the opposite, trend. They were initially Jjissatis-
fied, then after 3 to 5 years thay became more satisfied with retirendent.

Shanas: Dr Atchley made the comment which T had previously sup-
pressed. If you analyze older persons retiring from work 1n this country,

particularly bluesxollar workers, you find they are looking forward t;\/

retirement. In fact, they are holding on until they are 65 so that the
“can get all the beneits. That is the sort of thing you are getting now,
Dr. Atchley, in your research. And this may not have been s0 in your
sample, .Dr. Haynes,

Haypea: 1 think that stlll goes along with what we found. You can
look forwaril to retirement, zet into 1t and,go through a honeymoon
phase. Then all of & sudden you become disenchanted ®ith the circum-.
_ stances that you find yourself in 3 to 5 years later. |

If 15 not retirement per se, but it is circumstances that an mdmdual
15 put into when he is forced to retire that are probably 1mportant le.,
income, loss of something to Jo dﬁnng the way, and loss of frierds.

Shanas: 1 have data which show this period of disenchantment. In
addition, scores on the index of functional capacity also rise. during that
period and then come down. I wonder whether anybody has tried te do
any speciak atudiemsing physical examinations to find out what, is
happening to these people during this period. These may explain the
incregsed death rates. I have found, In the past and also now, an inerease
in limitations, a Jecrease in moblllty, and an increase in use of ‘doctors
in that period.

Haynea: Dr. Atchley has an ongoing study in which he is following
" retirees and i5 admmmtenng 8 self-report health questipnnaire.

Atchley It is gelf-reporting on & number of different levels, activities
that people can Jo and zeneral health status. The health trend question
seems to be the nearest one from the point of view of separating people
out.

Haynes: What do they say?

Atehley: Most of them say “Staying the samé.” The ones whd say,
.“It 1s getting worse,” have gll sorts of problems

Brehm: 'J‘hese are sell-assessment datg. There i3 a followup " on the 1966
sutvey of Jisability that was Jone in 1968 or 1968. The assumption was
made that people who had reported themselves #s work-limited disabled
in 1965 would sho® a Jecrement in their capacity to function. Some
said they were seriously (isabled in 1985, but in 1968 they claimed that

[Kc oy
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they had never been disabled in their livés. They rated the1r dlsa.blhty
in terms of whether or not t.bey could get a job.

. Shanas: I know that study. In tefins of your study, it hasalways seemed
to me that it would have been possible to get a group like that abd have -
them,_ p: yslcally examined in what may be.considered the target age
to seewhiat: you find,

Haynea. We tried to follow our warkers after retirement in terms oi
sickness absences and hospitalizations, but there is a ruling tbat you
*can destroy records pfter b years, and the necessary records were not
available.

Kovar: The Sociel Seu;m { retirement survey andl{he Pal'nes longi-
tuding! study both include heslth measures. Fhey are fiot very extensive .
z?d tBay are not axaminations, «but t.hey both have the self-assessment .

beelth. i - \;’

Haynes: Self—assessment is usua]ly only 70 percent valid when compal‘ecl
toa phys:cm.n ] exammatlon :

-

Costa The Gther longntuclmnl studies, the Duke stucly m;cl the Norma
tive Agmg Study in Boston, havé actuel measures for retirees. Colle

of mine formed & cohort of 300 people who retired with self-rasorted
Haenlthzf.nd teasures obtained from extensive p ueifiations

Palmoré: In fé Duke study, we do have physical examinstions. The
_ trouble’is, we/only had 75 people who retired during this study. So far,
‘we have not found any noticeable effects of retirement on before and
after measures except that incoma goes down, there ars more hours of
leisura, and the retirees interact with people a littleless. o J
Haynes: I think the, Duke samiple is a somewhat higber status group
than the workers we have been looking at. Unless you can separate
blue-collar from Wh 1te-collar workers, you probably won’t find an effact.

Bretim: 1 woyld like t0 refer to s report made yesterday involving the |
distinotion between an impairment and a dis {nlxty In a study that
was done usmg the 1970 Census data, which for the first time asked
specific questions aboyt the extent of work-related disability, we did an -
aggregate anelysis, looking at the percantage of people within a state
who define themselves as work-related disabled. You can account for
sometbing like 80 percent of the variation emong states by data on
the level of poverty, and conditions of the labor force. The fact-is that
these measures did not produce impairment to heslth status in the
population in general.

Now, how yon explain this js difficult. At one point, you are aakmg
someone how well he performs; rather than dealing with the isswe of
what is wrong with him. We know there are people in society who have
8ll kinds of healtb conditions or impaifments who do not define themi--
selves as disabled. Early retirées, we presume, are-opting out of the

21s .
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isbor force, so they just become or sccept bemg dlsabled at lea!t '
psychologically, if not in the medlca] sense. It is very complex at this
pomt

"Kannel: In t.he Framingham study we have a cohort which now has an
average age *of 65 years and could be studied. Many of these people .
are going through retirement, a good number hgve already done so.
We have records of systematic routine messurements of health. We .
know about hospitalizations. We know about interim illnesses. We
mon.tor admussions to the only hospital in town daily. The information

. is available for some re tu:ement studies.

Cohen: Do you also ask about appraisal of health status?

* Kannel: That lsbemg done. One could, at the same time, determine how
people's perception of disabilify relates to what is a.ctuslly found on .
} " the messurement.

Ha.ynea One’item that should be collected in s.ny study is the exact
date of retirement in order to replicate the analysis that we have done.
This ts important if you are looking for a subtle effect, say 3 or 4 or §
years after | retirement. A lot of studies do not record this information.
. It is probahly a simple thlng to do.

Atchley: It depends whether you are studying an employer centared
pperation or & general population. There are & lot of people who cannot
tell you the exact date that they retired.

Shanas: You can try toget it two ways. How old were you when yOu
retired and how long ago? What is the year that you retired? Some-
times the two answers will balance out.

Kasl: A few comments-—one on the issue of self-reported heslth. Ithmk

there are some Jata which show hy comparison of selfareported with

physical examinations that those with a strong commitmént to the
3 work role are the health optimists. One might sssume that réluctant
" retirees on self-report are health optimists.

From the litesature on the blue-collar workers, I find that they
seem 0 have such a low commitment to.the work ethic. The reluctant
retiree, eside from financial considerations, is an unusua] kind of a
person and the interpretation hes been made st.nct.ly in terms of a
comimitment to a work role. I think in the future it might be interesting
also to look at his social environment. It may not be that the work role
is so attractive, that he may be more of a social isolate in his social
life that makes him a reluctant retiree. It is the difference between the
spproach motwstlog and motive motivation, The work is not at tractwe,
and he js trying to.work something else. I think that might be a real
requirement.- N

Siegel: I would imagine thst studies involving retirement, pai‘ticularly
of white-collar people, will become increesingly difficuit siny the con-
cept of retirement is becommg shady. We have not only cond careers
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but also part-time, trial, and gradual retirement. For example, there
is the Federsl Government retiree or the milita retiree who goes back
to work either part-time or full-time. There is emerging a different

.concept of retirement among older people.

Atchley: There is 8 measurement problem just in terms of relative work
loads. For exbmple, if you take professors and you ask them how many
weeks they work on the average and you plot that hy age, you see that
on the average professors start to retlre when they are around 40. Their
average work week starts going down in terins of their estimates of the
amount of time they spend related to the joh. _

There is an interesting thing here, though. If you want, to learn
the extent to which an individual is retired, you should ask the retiree
what the normal work load is in his occupation snd what the normgl
number of weeks of work is in that occupation. Then find out how many
weeks he works in relation to the normal work week and what .the
normal work load is in the norma} week’s work in his occupation. It is
not a simple matter to decide how much of & work load in his occupation
an individual is carrying if he is partially retired. Fortunately most
people retire completaly, so pragtieslly it is not that much of a problem.

»
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Effects of “Involuntary” Relocation on the Health snd

Behavior of the Elderly*

Stanislav V. Kasl, Ph. D., Adrian M. Ostfeld, M.D., Gerald M. Brody,
M.D., Laara Snell, M.P.H., and Christine A. Price, M.P.H.

D:})a.rtmont of Epidemiology and Public Health
Yale University School of Medicine '
80 College Street -

New Haven, CT 068510

Recent studies in psychosomatic medicine and social epidemiology,
which also fall into the broad category of “social stress and disease,”
have been heavily concerned with social change and life events (1-8).
This is probably because events of social change are most likely to
entompess one or more of the major meanings of “stress’”: threat,
uncertainty and unpredictability, conflict, excessive demands, failure_
of aspirations, frustrations of needs, and/or tuss. Investigators such as
Cassel (4}, Groen (5), Hinkle (6), Holmes (7}, Kagan (8), and Rahe (9)
have alt assigned great significance to social change in the etiology

~of illness.

f

Much of this work is being subjected to careful critical scrutiny
{10-14) and certain conclusions sre becoming, in our opinion, increas-
ingly more compelling: (1) Prospective study designs are particularly
valuable and desirable; (2) The intensive study of one social everrt at
s time (bereavement, retirement, job loss, and so on) is much more
likely to advance our knowledge than continued reliance on the schedule
of recent experience type of approach (7, 8), in which an inadequate
self-report instrument lumps together & variety of past experiences in
one total score; (3) A richer theoretical framework is needed for the
study of krealth effects of social change: this framework must focus not
only the experiential aspects of the change, e.g., magnitude, duration, _
unpredictability, novelty, extent of control, and the like, but alse the
social-environmental or ecological aspects, e.g., social networks and
social supports, occupational environment and job demands, residential
settings, and so on. . .

One of the life events which has received a good deal of attention
is residential change (16-17). The kinds of stidies which fal! in here
have dealt with: moves to the suburbs, moves from “slums” to public
housing, change from community livipg to institutional living, institu-
tional transfers, relocation because of urban renewal, and moves to
specialized settings such as elderly housing and retirement communities.
In general, auch studies of residential chiange have had one of two
broad “objectives: (1) To study the impact of s certain residential
environment or some dimension of it; for example, to' assess the differ-

LY

*The study was supported by grant numbers § R0l HD-—05685 and 3 RO1
AGO00438. ) '
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ential effects of “good” vs. “bad" housing, one may study, in classical

experimental tradition, people who move to better housing. The em-

phasis is on determining the environmental impact, not on studying

the change, (2) To study the effects of the experience of changing

residence, the emphasis is on the change itself anyd any interest in how

the residential environment was before and after the move is secondary

or ncglexistent. ~ .

tudies of purely voluntary individual residential moves, such

as to the suburbs, have generally failed to demonstrate convincingly

any consequences of the moves which could not be interpreted as

“intended” changes, i.e., the reasons for which the move was made

in the first place—increased, satisfaction with housing, increased social

life, ete. (16-19) In other words, such residential moves are so firmly

embefided in kife cycle variables, in goals, aspirations, plans, intentions,

and perceived opportunities, that any causal inferences about effects

are exceedingly difficuilt.

Studies of the ‘effects of improvement in housing conditions on

health and behavior, such as the well-known Baltimore study (20,

" have generally not been able to show any significant benefits, though

they do revegi some changes in residential satisfaction (16, 17). Iy is”

quite likely that the possible benefits of improved housing sre being, "]

masked by possible adverse effects of the residential move itself,
. particularly if it represents a profound social uprooting expejiente.
That is, the residential change, Which has improved the housing, may
also involve: (1) segregation from friends and relatives, leading to
reduced social contacts and mutual help and support, (2) unfamiliar
surroundings and unknown requirements, (3) new schools, changes
in paolice protection, (4) greater unavailability of certain facilities. The
recent experience with poorly planned high rise public housing (21-23)
may be a particularly striking illustration of how the possible benefits
of improvements in certain housing parameters may be overwhelmed
* by the negative effects due to the social context factors.

The study of involuntary residential moves offers the greatést
promise of bewng able to detect and assess adverse effects on health
and behavior. The involuntary aspects of the move, such as in urban
renawal or institutional transfer, tend to minimize the potential con.
founding and bias which come from various self-selection factors,
Moreover, many such moves do not involve major changes in the qual-
ity of housing, thus reducing the possibly complicating effects of the
environmental factors. Finally, the imposition of a residential move
on persons who do not seek it (and probably consider it unwanted and
undesirable) suggeésts that one is selectipg for stud$ the more severe
and traumatic end of the spectrum of the residential move phenomena.

Many of the studies of involuntary residential change deal specifi-
cally with the elderly. This may be both because this demographic
subgroup is moze frequently exposed to such experience, and becsuse
they are more likely to be more vulnerable to the adverse effects of it
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(24, £5), thus allowing for a more powerlul test of the hypothesis. The
research literature on mvoluntary relocation of the elderly was reviewed
in 1972 (15) covering studies through 1970. Many additional studies
have appeared since then (26-32). The results of these studies are
* difficult {o summarize inasmuch as & consistent and coherent picture
“does not emerge. However, one conclugion is inescapable: the simplest
form of the hypothesis, namely that L:f‘i'ere will be increased mortality
and morbidity among elderly experiencing involuntary residential
relocation—irrespective of the social context of the change and the
way it is handled, and/or irrespective of the nature of the before-after
difference in the residential envuonmant’—-ts unlikely to be supported
and is not worth testing. It is too sumplistic given the complexity of
**  the phenomenon and by itself will not lncmnﬁemr understanding.

On the other hand, thers is a good d@a) of evidence which points
to specificity of eircumstances under which adverse health eﬁ'ects may
be found. For example, relocation of elderly from one institution to an-
other may lead to increased mortality, but this s totally préventable

. with "eareful casework service and psychological support. Simlarly,
healthy elderly may not show any effects of the relocation, while those
who are physically or mentally impaired may be the ones who will
show the adverse health effects. (But since such impaired individuals
-are at greater risk of poor future outcomes under any circumstances,
proper adjustments must be made or suitable comparison groups found.)
Other evidence, most of it indirect, would also suggest the following
characteristics of eldetly who may be at increased risk for adverse

. effects: being male and older; living alone and having few contacts
with friends and kin; being in poor finaneial circumastances, of lower
social class, and with lesser access {0 various social services; haﬁng
lived in the old"neighborhood a long time; low in morale and life satis-
faction’ reacting to the move with Jepressmn, wlth a feeling of gwmg
up, and hopelessness-helplessness. -

Tt is also nedessary to psy closer attention to the phenomenon we
‘wish to study. The, imaplicit paradigm for the studies of involuntary
relocation is Fyed’s work “Grieving for a Lost Home'' on urban renewal
« o (83)" elderly resMents in an olg, intact neighborhood, where they have
lived for many years and where rich and stsong-social ties exist; then
the elderly residents are forced out. They receive no help with relocatlon ; ‘
they scatter throughout the city, finding available housing which is
seldom -s good a8 where they had lived previously, nnd _generally
costs moret But can this phenomenon still be studied? It i 5 likely that
the Iollqwing picture is more current: the glderly residents are already
somewhat social 1sqfa}tes liying in neighborhoods which are undergoing
’wanous piecemenl changes, usually forthe worse. The residential move,
though forced on them by various cirépmstances, may be welcomed by
many of them. They may receive assjstance with the move and they
generally go into federally supsidized elderly housing, which in fact
represents a resx’dentml improvement without the usual financial
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penalty. Certain services may be more readily available, e.g., a medical
clinic on the premises, and the potential for new friendships with other
elderly may be great. i , .

Tn short. the rhallenge in future studies gf health effects of reloca-
tion on the elderky 1> to collect enough information orni (a) the relocation
expertence itself, both objective data and subjective perceptions; (b)
on the individual characteristics of the relocatees, and {c} on the social
copcomitants of the change, so thet we may begin to understand why
some elderly improve in their health, others deteriorate, and still
others show no.change. Lawton and Yaffe (84) have shown that elderly
relocatees, compared to controls, had more changes in health status
both for the better and for the worse. Now we need to study the dete
minants of such differential outcomes. . f g

The general literature on housing and health (15-17) would
seem to suggest that the elderly as a group are more susceptible to .
both the benefits of improved housing and the adverse gfects of the
social uprooting experience accompanying residential chang

- . Methods

A prospective inquiry was conducted into the behavioral, psychological,
and health consequences, of involuntary relocation in the elderly. Four
sets of variables were assessed. health, psychological state, physiological
data, and social behavior. Data were collected on four occasions over
2 years on 225 elderly people who were forced to move and 173 from the
same neighborhoods as the cases who had not moved. Interviews
on cases {relocatees} were scheduled as close to the date of the move
as possible, and at 3 months, 12 months, 4nd 73 months later. Controls
were interviewed at comparable intervals. )

The cases were all persons in New Huaven, Hartford, and West
Haven, Connecticut; 62 and over, who were forced to move within a
specified tume period because of urban renewal, eviction, condemned or
substandard housing, fire, and extreme financial hardship. Therr.
names were obtained by systematically searching the records of the
various relocation agencies in the three cities. Excluded from the study
were those elderly who. (a) moved for reasons of poor health; or
(b) moved outside of administrative channels and did not come to the
attention of the relocation agencies. All cases moved to federally sub-
sidized housing fop the elderly. Among the cases eligible for study,
79 percent agreed to participate,

As stated above, the controls were persons who came from the same
neighborhoods es the cases. They were identified through a systematic
process which called for enumeraters to go to specific block groups and,
usiag predetermined procedures, to enter selected houses and enumerate
elderly residents eligible for study. The controly were group matched
with cases on. age, sex, race, and marital status. This method of selection
(neighborhood control) also yielded controls comparable on social class.
Of thetontrol: approached for study, 64 percent agreed to participate.
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A random sample of control refusals was contacted .someivhat later
" with a request to provide limited information and 90 percent complied.
Analysis of this information Tevealed no’ “significant differences from
participants on the usual soclodemographlc .characteristics or on prev-

alence of graveiliness. . -

All interviews were conducted in the residences of the subjects
by trained interviewers. The interview schedule was totally structured
and of considerable length. On the average, it took about 90 minutes to
complete. Formal reliability studies on the medical portion of the anter.
view and medical diagnoses were carried out. The interviewers (after
their trammg) and a physician collected the relevant data double .
blind -and in a randomized order on 26 elderly persons who were not -

~ part of the.study The agreement on presence or absence of the 16 *,
diagnostic categories used in the study was 94 percent.

Tt is important to recognize the limitations.of the study. To begin
with “there is a certain vagueness regarding the houndares of the
phenomenon heing studied. As noted ahove, one can rarely study in-
voluntary relocation in its purest form these days with urben renewal
or highway constructjon destroying an old, but intact and viable™
neighborhood from which everybody haﬁ to move. What we did study
was relocation araong poor elderly wha were moving under ‘a greater
vanety of lahels such as redevelopment.(26.2 percent), eviction (9.3
percent) financial hardship (32.9 peroent), Old Age Assistance (24.4
percent) and miscellaneous others or combinations of above (7.2 per-
cent). Tt may be suspected that these labels hid a good deal of variation

*  inmthe extent to which the move—and its tlmmg—-was forced upon the
individual. For exa.mple 2 landlord who raises the rent “forces” the
elderly person on fixed income to move out; but it may be the second :
raise which did it and the decision might have been facilitated by the
elderly person’s knowledge that subsidized eldetly housmg recently
hecame av le. There is no way to overcome these problerns, other
than hy collecting additional data from the respondent regarding the -
circumnstances of the move (how voluntary, planned, desired, otc.) and
analyai ing outcome data in relation to this information. Such dala were
collected in our study.

A problem related to the vagueness of the boundaries of the.
phenomenon is our inability to determine precisely how completely
we identified all individuals eligible for study ; that is, how many e[l)derly, )
experiencing a relocation under comparable circumstances, escaped .the
notice of a relocation agency. Discussions with the housing authorities
and a search of demolition records suggested that this group could have
heen s large as 30 percent of all elderly mvoluntanly relocated in that
time period.

The definition and selection of controls also represented somewhat
A of a problem. Essentially, -we wished to find elderly ‘persons who:

" (a) weré living in the same nelghborhood and in comparable housing,
and /b) who were similar on the major sociodemographic characteristics,
but were not going to be relocated. Table 11I-15 indicates the extent
to which we were able to succeed. As can be seen, the controls are -

]
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different on a number of interrelated variables, More are still married
ﬂ_lonce more males), and more own their homes, and their income is
higher. In retrospcct, these differences were inevitable, i.e., if one goes
to a particular block group in a deteriorating area of a city, those elderly"
who are not moving out are more likely to live in,privately owned homes,
are more likely to be still with spouse, and aré likely to be somewhat
better off financially. Table I11-15 reveals that cases and controls are
quite comparable on a number of other demographic variables, such as
race, place of, birth, age, education, and religion. It must b.e noted
that the income differences between cases and controls are not ag large
as they appear to be. This is because for 28.9 percent of the controls
vs. only 10,7 percent of the cases, the reported income is for two people.
Table III-15 also shows the results with two subjective indicators of
financial status, both measures show much smallcr differences between
cases ‘and controls than does the objective monthly income information.

Cases and gontrols were compared on variays indicators of health
status #nd medical care. These date are presented in table TIT-16 which
were collected at the initial interview. Ap indication of the assessment
of those variables needing further detail 15 as follows:

LY

Table Mi-15.
Social and demographnc characteristics of relocated elderly cases and

-
A

controls ,
2% —_—
—
Cases Controlg
_ N=mp W=
Sex—péreent males_ .. ... ....__ ... - 28 ¢ ;381 .
« * Race—percent non-white. .. _ oo oeoooo.-. 24. 4 2¢. 6 -
. Place of birth— ’ ~ o
Percent in Conn.. oo L S 32.0 821
Percent mon-U.8. ... 20,5 218
- " 719 72. 2
Age=meanand S.D. ..l o {(5:“) (86, 9)
Education—peteent with some h.s. edue.....__.: 4.9 41. 9
- Religion—percent Catholic. - . _cvvvreuemnoao... 51.7 52. 6
Current marital status— ; -
) < Porcént Married. .o cveveneeceeearmnaneann- 19.8 35. 3
Percent widowed & - aocrcecvrrenreemns 54. 7 41. 0
Home ownership—percent own home..ov...uon-. 2,7 27. 2 |
Monthly income.t—
Median ....................... Fmrmmmmam== 3190. 0 5250 \0‘ CER A S
Percent>$200 - - coveeeens oo aas .. ' 353 "62.2‘ T .
Fmancmlstatusatentl-of—month——percent.ﬁﬁoor"’ e 2T L .2 1E ( T
. leﬁcdﬁy‘lwlngm mgome—-—-percﬂnt “Blﬁcnlt’“ T gLe 235 »
- g J‘ = ’ hd
. % V¥ 107 pereent of cases and 28 9 percent of controls, thulsmoomeropomd for twe peaple ' .
T TheseTng alternatives “uslng up savings" ot “going Thto debie.”

? Those indlcating "1t s very difficult” or ' it i3 just about Lnpoasible.” .

#
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Angine pectoris; Based on questions from the Framingham study,
the inquiry deals with ch@¥® pain, its location, duration, antecedent

. circumstances, and its disappearance upon resting.
Mpyocardial infarction: Based on answer to “Has a doctor or nurse

ever said that you had a heart attack?’
Intermittent elaudication: Based on questions concerning cramps ox-\_/J
pain in legs, related to walking, and disappearing within & couple of
minutes aftey respondent begins to rest. ~_ .

Stroke- Based on several questions whith reveal acute onset of a
S, neurolowcal deficit, compatible with a vascular Ksmn , dogtor ndicated

the trouble was ‘“‘stroke.”

History of diabetes: Based on answer to “Has & doeto¥ or nurse
ever said that you had—sugar in your water’—sugar in your blood?—
diabetes?’ :

“Table I1I-16 shows that & remarkable similarity exists between
cases anr controls on the various indicators of heslth status. The tivo
groups are comparbble on the several items of heslth history, on séveral
aspects of medical care, and on iverse indicators of global self-assessed
health status. The last item, ‘subjective age'’ has been used in many
studies of elderly as the most genersl single item indicator of percewed

' health and well-bemg

L}

Table III-IG. )

and medical care, based on data at initial interview °

=
Cases  Cortrols
Angina pectoria—percent poasible or probable. ... ........ 7.9 7.0
Myocardial infaretion-—percent possible. .. ...... 13 5 130
Intermittent claudication—percent present. - oo oo _oo.. 4.4 6.8
8troke—percent possible or probable. o ococecmiceccuaan . 1L D 7.0
Prior C\V. disease—percent scored positive on one or more v
of the above four. . .o e cmcccmcemam————— 27,1 T 267
. History of diabetes—percent positive. . oceec oo cocaae 130 15. 7
History of high blood pressure——percent positive. .. ._....: 4.5 39. 4
Current medication for high blood pressufe—pereent f;om- .
. AL 26. 3 3no
Hospitalization previous year——percent “yes'’ . .. __._.. 19.5. .- 1%4
\ - Baw doctor previous year—percent “yes” et 79.8 71.6
o Activities given up becayge of health—percent “yes”....._ 353 32.9
+ Rating-of “health today!’—percent “fair’ or “poor”...... 32,3 - b
*  Rating of “healt*h compared to people of sams age”—pér-. .~ - :
- cent¥'same” of “somewliat worse, of “much worse’.. 30. 4 31.7
Suhieetive age—-péreent. viewing sell as "young” of “mid- . ‘-
dlo-aged -------_--------.u------------_-..--.-.-..:': © 56.8 56. 1
- o "__’-_5.‘ - ’ -
O (15 4 ,
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ults and Discussion

ese findings must be viewed as preliminary since they bave not yet
béen subjected to more probing analysis (sucb es controlling for many
relevant variables) and to various systematic.checks.on tbe rela-
tionsbips. Sécond, because of severe limitations of space, tbe choice of
what to present from & large pool of variables collected longitudinally
is particularly difficult. Since we bave neither carried out in-deptb
systematic analyses of a few outcomes, nor bave we skimmed tbe data
for the “best” or “most interesting” results, we can only present a
sampling of findings wbicb may be somewbat hapbazard. The intent
is to present a varlety of measures and results in order to convey the
theoretical orientation bebind tbe study design and "tbe dn‘ect.lon we
shall be taking in analyzing tbe data.

Table I1I-17 represents some perceptions and evaluations of the
move among the relocatees. These data strikingly illustrate that tbe
majority of tbe relocatees considered tbe move voluntary, desirable,
and expected improvement in tbeir lives after, the move, they did not
anticipate missing the old neigbborbood and the people in it, and
expected a quick resettlement. However, the move was seen as a big
change and tbere tas some worry and uncertainty about it. Overall,
it is cleat that the process for identifying cases did not yield a great
proportion of elderly wbo saw tbe move as forcéd upon tbem snd as
undesirable, and who would be leaving tbe old neighborbood with
great regret. The process identified cases whefe external circumstances
eventually precipitated tbe move, or affected its timing, but this is
far from saying tbat tbe moye was seen as involuntary. We are still

" confident that we are examining a significent social change in a vulner-

[Kc

able subgroup (poor elderly), but it would be foolisb to believe that tbe
cbange was uniformly stressful for all relocatees ang tbat adverse
effects on health and well-being sbould be predicted across tbe board.
Tbe data in table TII-17 will be combined to create a conditioning
variable whicb (in later analyses) may be expected to modify strongly
tbe average group effects.

A number of the questmns listed in table 1I1-17 were asked again =

at followup interviews. It is interesting to note that 3 months.after the
relocation, tbe distribution of answers was substantielly tbe same as
sbown in table ITI-17. The biggest difference—and not a large one at
that—wes ¢h “miss the people in tbe neighborhood”: 44.1 percent
indicated “very mucb™ or “somewhat compared to t.be 33.6 percent
at initial interview.

.Table TI1-18 offers some information about tbe cages’ and the
controls’ pei'cepnons ‘of the neigbborbood and of the apartment col-
lected at initial interview angd 1 year later. The data on perceptions of
tbe neighborbood reveal the following. (1) Controls do not.show any
significant changes over time (examined only on these for whom data at

both interviews, were ava.l]ahle) (2) At initial interview, there are two

significant differences between cases and controls., Cases describe the
nelghborhood as somewhat less friendly and they are clearly revesling

1] T
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4 -Table IH-17. LT e -

Some perceptions about the move among cases~—initial interview

Dt
- butson of
. e
pONEER
among
(-
Voluniary va. forced move:
’ Completely forced, 1o cholee. - ccccccccacaaaas peememmmmmmmmm———— 4.0
Largely Toreed, sorne eholeo. o oo oo iccccccicccccaaa 10.2
Somewhat forced, good deal of chofed . oo e ccccccnanns meeaeemman- 12.4
- Wanted to move, choice respondent’s. oo o e oo oo e e 63.4
How much looked forward to new move: -
Verymueh. oo e cccccccmccecce—naea- 670
Bomewhat . e ceecameeeeseescemmeemmmcccmoee .- 14.8
Vory little o oo oo e D gmmmmm—mcaawan 56
T A iee. 12,8
How worried about moving
. Very mueh. oo mmmecae PR pmeae 24,0
Somewhat - o el cccccamaa——. e 2O
Very little. o oo fmmmmmammmassmmemmemas————. 13.1
. Not at all. oo oo emmmmeemmm— e ————— 40.0
How much know what o expect, what i 1ill tnvolve:
Know very well.._.._. .. Fefemmmmmmeeseemsmemsesseem-ceesmemam= 38.1
' Have 20M0 i0eR. cn e e ceacemeaeeeameemmmememmm-m——em——— 320
Know very litde. oo eeecceesanes fmmmmmmm o mmmmmmmmmmnn f .2
Don't XDOW 86 Blle e oo e e e e amae e 17.8
Hotw much will mése thc neighborhood, that part of the city:
Very MUCH . - e e ——— Semeemmmmeemsmsmsaveeemmm——e 10. 8
Somewhat.m o ceevananna- b e mmeafmmmememmememmeemmeememee—-————— 12.8
Very little. o e eccceeeeeeeeeeeeeem—mm————— ym————— 9.0
Notatall e cmccceccccadoccecanccramamm—mmm—a——- 87.8
How much will miss the people in the netgkbofkood
Very Muth oo e cceceeemee——-cccccccesecccccscccseca== 4.1
(s .Y SV S (- N
Very Bt o e e e e ccccccmcccmmmmmmmae 13.0
Not ot 8l e v e e e e e— S aa—————— P 53.6
How long before feel ot home and seftled in nete plaec '
A Week OT B0 o eeeeccccccccccccccccemae—saa—a dmmmmmmmanaus 088
About amonth. e ccmccccmccccmweaa- 20.1
Afowrmonths. o ci-eccccsccacmsemase—aens - 1
Around half a year, probably never. ... O P 4.1
F How much of a change in life is this move:
Hardly any ohange. o oo ccccccemccccccccccccacccanan 18.1
.. O\ Asmall change.. ... e wmmntmmeem—mm—m—mmm—amnman 1.0
» A Tdirly mportant eRange. .o o . oo cccvccccmmccmaaaan 19.7,
Averrbigehange. o oo oo teecmeamcceaaaas fmmmmememmmmeam———- M7
« Tt will change my whole life. .. s pnococcoceoooo. o rmemmmmaa- 15. 6
i Continued
+ -t
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" Will hange life for beiter of worse: B
Very muck for the better. . oo oo m oo ee e ———— -—- 533
*  Somewhat for the better. oo pmmce e mmaaacaa- SRR 2.3
'I‘hingswxnstayaboutthefhme ....... S, 10.8
r Somewhat for the worse__ZI._ 1.1 | e memmccmeemeeeeoman s L8
Very mudh for the WOYSe. -..eoceeeeueuennn SR R A 1.8

[ * » —

their desire to leave; (3) Cases.show & number of significant changes
. over time: The new neighborhood is. seen 4s more friendly, .tleaner,
" more pleasant, with more friends, ch
where they want to stay, (¢) IDSchtan of dats on cases collacted at

less, and more df Place, ’

3 months after relocation reveal that all but one of the changes seen at

1 year were ovident at 3 months: The one difference i3 on “full of
friends,” where at that time 37.6 percent of cases choose this regponse,
a velue intermediate between initial interview and 1 year la

The data on the perceptions of the apartment reves) the followulg.
(1) Controls show no gignificant changes over time. 2 A,t initia] inter-
view, cases describe their apartment sigrificantly® more negatively on
all dimensions except. ‘‘big enough.” (3) Cases show significant changes
over time on all dimensions but *big enough " (4) Inspection of data
on cases collected at 3 months after relocation reveals almost identical
percentages as those seen for 1 year later,

Overall, the data jn table III-18 suggest that cases and controls
had lmtlally fairly compa.rable evaluations of their neighborhood, but
¢ases had more negative evaluations of their apartment Qver time,
cases revegled much more positive eveluation of their new neighbor-
hoed and their new apartment, these changes took place rapidly and
were evident by 3 months aftef relocation. There i no doubt, than,
that the move wss seen 8 a substantial improvement in the resi-
dentigl'environment.

Individuals who have a more negative evaluation of thelr neighbor-
hood and apartment are, understandably enoiigh, more ready to indicate
that they want to leave. However, the differences between cases and
controls on this variable at initisl interview are so large that the cases’
somewhat more negative evaluations of the neighborhood and the apart-
ment alone candot account for them. The best guess is that: (a) The
term “want to” is somewhat ambuguous (e.g. “I want to leave because

. I can't afford the apartment™) (b) The cases knew they were about to
move and this could have led t0 some implicit reevaluation (reduction
of cognitive dissonance) about how much tbey wanted to leave. The
notion of cognitive dissonance influencing perceptions would also apply,

o
[Kc
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Table IM-18,”
Some perceptions of the ne;ghborhood and the dwelling unit, at 1ml"lal
interview and 1 year later

Initial interview « 1 year later

Cas Cont Cases  Control
(N= 183) N= 184) (N=146) (N=1

Percent deseribing the neighborhood

as: - -
Friendly (Js. unfriendly)....... 59.9 3.7 78.9 73.2
Safe {vs. dangerous) ... .._.. _43.6 39.3 53.2 53. 4
Clean (vs. dirty) e ceeeeonss 54. 9 86. 1 8.4 82,7
Pleassnt (vs.unpleasant). ... .. 83. 4 08. 5 83.5 74.3
Full of friends (vs. full of )

Strangers) ... _ooeoeoces.- 29.1 29,3 48. 9 33.0
Staying the samie (vs. changmg) - 46.2 381 63.9 49. 5
A place where you want to stay

B AT (-7 T [ 28. 7 63.5 84.0 68. 7
* Percent describing the opgrimany/
house as: - t,
Comfortable (vs. uncomfort- : .

able) oo i 7.5 92. 0 93.2 93.3
Plepsant (vs. Unplessant) ... 8.7 888 93. 2 913
Big enough (v, toosmally .. _._. 82.0 88.6 84.2 88.5
Safe (vs. dangerous} . _...._._. .2 - 1.2 83. 0. 81. 4
Where You feel at home (vs, -

T 710 7 TP 00. 8 84.1 8t 7 846
A place where you want to stay )

(vs, leave)..--T ........... . 203+ 001 85. 8 o

4
to table III 17, where the results may overestimate the.extent to which
"%=3_ the move was voluntary, desired, and looked forward to, . .
Table I1I-19 presents dgte relevant to the general question: How
were social networks and social activities changed by the relocation?
Comperison of cases and controls st initial interview revesls the two
groups to be fairly similar. The significant differences are: (8) Cases
know fewer friends to call on, and (b) Cases are less likely t¢ have a
« “confidant”’ who lives in the same building or the same neighborhood.
djusting for .marital status differences between cases and controls
educes the firat but not the second difference. t0 insignificancer(about
one-third of married respondents list their spousé as the “confidant”).
- 6@ Change8-ayer-time reveal: {a) Cases feel they know more neighbors
,well enough to call on; but actual visiting with. neighbors shows littl
"change; (b) The percent of cages who report no close friends goes
somewhat, and actual visiting with friends goés down even more notice-
ably (however, since controls are also showing some changes, the dif-

. N . ‘ - N ' > N
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ferential chan otween cases ahd controls are not slgmﬁcant) (c) A,
" direct inquiTy regarding wanting'ffiore social interdction reveals no
differential case-control changes, snd (d) The “‘confidant' data show
one striking change—about 20 percent more ceses after relocation report
that their ‘‘confidant” lives in the same huilding. However frequency
of cggtact with “confident” doesn’t go up much. .
On halance, these results do not provide support for the notion
" that the relocation represents a social uprooting experience with a
consequent diminition in soeidl contacts and interaction. Inspection
of results for the 3 months followup interview reveals findings which are
genetally intermediate betwesn initial interview and 1 year followup
{e g, 20.8 percent of cases with “confidant” report he/she lives in the
same huilding) and thus do not alter our general conclusion.

The bottom of tahle ITI-19 presents data for three common activi-
ties which among the elderly are considered to be indicative of morale
and well-being. The cases reveal a npild consistent trend toward a
somewhat lower activity level, but it is not large enough to be reliably
different from controly.

We have also ex@nined other meesures that reflect more directly
the mental health and well-being of the elderly. One is an index of life

" satigfaction, based pn the Neugarten scale (35). This measure proved
totally insensitive to the relocation expenience. Cases and controls were
practically identical af initial interview, and’ therepfter the two groups
showed minimal fluctuations over time.

We Rave also used an_abbreviated version of the 'VIultlple Affect
Adjective Checklist (36) and derived indices for anxiety, hostility, and
depression. Again, we are not impressed that there were any notable
effects of tbe relocation experience on affective states. The results so

« far suggest the following reliable but small effects. (1) Cases show some
drop in anxiety (initial to 3-month interview), hostility (initial to 1-year -
interview), and depression (initial to 2-year followup). (2) Controls
show nons1gm.ﬁcant ﬁuctuanons and very small trends upward over
time.

Table III-20 presents the data on selected outcomes. Mortality
data do not revesl s significant difference hetween ceses and controls,
in fact, controls have a slightly higher rate, against expectatlon
Deceased suhjects were slightly older at initial interview than survivors™
(74.3° vs. 71.8, p<0.02, respectively). Moreover, thoss with pnor
history of cardiovascular disease, had a somewhat higher mortality
‘than those without such history (15.5 percent vs. 10.8 percent, n.s.);
however, neither age nor history .of C.V. disease are related fo case vs.
control classification (tahles I¥I-15 and III-168). Mantal status and .
mon thly income, two variables on which cases and controls.are different,
were not related to mortality.

Nursing horffe admissions are significantly greater among the cases
durmg the 2 years offollowup. To be sure, this is a compjex “health
status” outcome variablé and proper statistical cotftrols (e.g:, adjuste
ments for marital status and income) have not yet heen run.
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Table H-19. :
Social networks and social activities, at initial interview and 1 yearlater

» Inftial interview 1 year later

* Cases Controls  Cases °  Controls
(N=383) ‘' (N=164) (N=l48) (N=I104)

Number of nelghbers knowa well
enough to call on:

Percent with none. . - ,aeee 355 29.2 20.0 29
Percent with 4 or more........ 18.8 3L5 37.4 36.2°
How often do your neighbors visit:
Percent "never” o o oooeoo._ 43.5 388 4i.1 38.8
- How often do you visit your néigh-
bors: Percent ‘mover’ . __....... 4.3 50.6 41.9 52.1
How many people do you consider
‘wlosa friends: -
Percent with no elose friends..... 16.1 18.2 23.5 12.6
Percent with close friends but
not in neighborhoed ... ... 3.5 31.0 - 256 34.0
Eow often do the friends: come to -
visit:
Percent “never™ ..o cccccaaaa- 25.0 282 419 - 324
Percent with once a week or ) - .
MO, e cccccccccacmccuaa 43.7 3.6 31.0 35.2
How often do you visit the friends: .
Percent *nover . .o oocccnee-.. 32.0 824 49.0 429
Parcent with onece & week or
...................... - £ 1 00 . 242 28.6
- P\'equency with whishr B would like
to get together with people R en- .
joys—percent wanting more...... 35.3 28.8 29.4 22.5
Percent with *‘confidant’’ .. _._.._. >~ %04 £9.9 887 - 887
Eow often see “confidant"—percent - A
with at least once a week (for ' i
those with “confidant”).. ... 69.1 70.4 720 - 68.4
" Residence of “confidant” {for those .. -
with “confidant"} . : :
Percont, same building. . ...... ) 12.4 22.8 328 20,5
Percent,isame neighborhood.... . 16.7 28.3 116 33.3
Potcent, same Cit¥ e e cnceen-. 6.6 28.0 23,0 244
Percent, elsewhere. - ......... 353 228 32.8 2rs
Daily activities: ’ ' ,
‘I'aking a nap—percent ‘never”. 474 $B8 897 482
. 8it around and do nothing— \
o percent “mever” . _ . _...... - 634 87.1 69.5 68.3
Take 2 walk—percent “every- .
day" ... fmmtmmmmmamam——n L4688 48.5 37.9 479

+ Baged on the question: “'I thete oie pérson that you feel parilcularly close to—ihat is, somebody ihet .
¥0u can be ocmpletaly yourssl with and in whotn you have camplate trast aod confidance?™
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The hospitalization data reveal a s:gmﬁcantly greater rate for
cases than controls during the first year, the second year difference is in
the same direction but >omewhat smaller. Supporting these results are
the findings on rates of “severse' hospitalization (i.e., involving an
operation) and mean number of hospitalizatlom during 2 followup
years. Additional arfalyses were also run in which cases and controls
were further stratified on marjtal status, mcome, and previous history
of C.V. disease. Combining the comparisons according to Cochran’s
method (37) revealed significance levels virtually identical to those
in table III-20. Moreogver, there was no evidence of any interactive
effects between case vs. control and any of these three stratification
variables in relation to the outcome, hospitalization.

Incidence of new disease Was examined only among respondents
who at initial interview were free of any evidence of the disease. Table
III-20 reveals a higher incidence of stroke, angina pectoris, and in-
termittent claudication among the cases, two of these differences are
of borderline. significance.

The data on physicien visits reveal a somewhat higher rate of
visits among the cases, which is significant for the first followup year.
Howaver, since the rate of Wisits among the controls is uiusually low,
compared to injtial interview (table III-16) or the second followup
year, we do not have much faith in this significant difference. Inai-
dentally, the vast majority of cases maintained the same source of
medical care after relocation, so this is probably not en additional
source of confounding effects.

. The last mmable n table III-20 reveals a modest change in self-
, assessed health status. Cases show a slight change toward evaluating
, their health as poofer at 1 year followup compared to initial interview,
wlule controls show a tendency to rate their health somewhat hetter

ver the same time period. Stated another way, 20 percent of cases and

8 percent of controls improved in their perceived health status, while

35 percent of cases and 26 percent of controls went down in self-
ed health.

, Overall, the resuits in table III-20 provide reasonahly good
support on a broad set of indicators, for the notion that cases going
through relocation experienced somewhat more adverse health out-
co% than controls who remained residentially stable. In the near
future we shall be examining various descriptors of the relocation

experignce {e.g., table III-17) in relation to the severity of the adverse

health' outcomes.
have also hegun analyses of various hiological variahles,

. especia?]y-—hfood pressure, serum cholestrol, serum glucose, end serum

uric acid. A first, crude examination of means and changes over time
leaves us, quite ummpressed The values remained pretty stable, and
. cases andycontrols remained comparzhle throughout. The only excep-
tion was 8 lower mean serum glucose (casual blood sugar) among the
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Selected health outcornes 'a.mong cases and controls -

b

- =

8
v Cases C_ontrols cgclg

Mortality {or 2 years of followup—percent de-

LT T, i DU || 3 13. 9 n.s.
Nursing homa gdmissions for 2 years of follow-
up—percent admitted. oo oo cciaaaaaaaas 82 2.3 0. D4
Hospitalization ezperience: ¥ .
Percent hospitalized during 1st year of -
TN OWUP. e e cemmemee e e as 2.8 12.7 <. 0
Percent hospitalized during 2nd year of . 4
Tl oW P e e e - 271 18.2 n.s.
Percent, hospitalized during 2 Years of .
followup . . e 307 19. 1 <. 01,
Percent hospitalized who also had an opera-
tion, during 2 Years of followup_.. .. ... % 5 88 <. 08

Mean number of hospitalizations, durmg 2 o4 38
years of followup-----------,--.‘ """ {(1-96) (:i:.33)} <005 .
* = . Incilencs of new disease: . .
Stroke—percent possible or probable---- -- 189 . 94 . .08f1
" Angins pectoris—percent possible or prob- -
able. e Feramemaana 1.8 - 4.9 Jgs!
Iatermittent claudicgtion—percent present. 117 9.3 . ns -
Viatls to o clinic or. doctor') office: '
Percent who made visit(s} during 1st year -
Oof follOWUP cccen et e e e g as 83.8 72.2 <. 05
Percent who mede visit(s) during 2nd year . E :
of followWup el 89. 4 83 3. n.s.
Rating of “health compared to people of same
. age”’: Mean change in rating between initial
interyiew and 1 year followup (in atand- e .
ard scores; negative change meana health .
at followup rated worse). ... _._.._,-.. ~—.18 .22 <. 005
¥ Based on Fisher's exsct teet,

cases at initial interview. This difference is compatible with the in.
terpretation that usual food habits of cases at the time of relocation
» _ were temporarily disrupted or altered.
- We have also begun analyses of heglth outcomes in relation to
various psychosocial variables. From table III-21 it is evident that
* interviewer’s rating of respondent’s sffective status.is predictive of
subsequent mortality. These rat.in% are not correlated with age,
* month] moome, or prior history of cardiovascular disease; married
- respondents ard somewhat more lxkely ‘to be rated as “happy,” but

-
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martial statud was not assogiated with subsequent mortality. The
assovintion between interviewer rating and subsequent mortallty was
virtually identical among cases 2nd controls, providing no support
whatever for the hypothesis that the stressful experience of relocation
would enhance the predictive effect of the ratings of depression.

"Tahle 111-21 indicates some support for the notion that elderly )
respondents who are more likely to be social isolates (as measured by
the question about friendships with aeighbors) have a higher mortality
rate. Again, this social predictor was not correlated with gge, monthly
income. marital status, and histdry of prior cardiovascular disease.
Furthermore, no interaction between case ¥s. control and this soeial
predictor was evident. ,

Table IT1-21 does show some evidence of interaction although of

borderline statistical significance. The index here is the depression
measure’ Jerived from the adjective checklist. Tt is evident that cases .
who subsequent[y died were higher on depression (one-half of a standard
deviation) at the initial interview, all the other three groups were other-
wise quite comparable. This provides mild support for the idea that the
combination of psychological vulnerability (depressed state)} and stgess
(relocation experience) is needed to reveal adverse health effects.
\ Much can be done to pursue the suggestive leads in table TTT-21.
Interviewer's ratings of sadness correlate r=0.52 with self-reported de-
pression, however, the two variables present a somewhat different pat-
tern of findings, the reasons for which we do not understand at present.
Other indices of social isolation can be examined and perhaps an overall
index constructed. Thé interplay between social isolation and affective
states (such as depression} should also be investigated.

Table TT1-22 shows the further exploration of the rple of psycho-
social predictors of health outcomes. The pattern of analysis involves
selecting a variable indicative of heightened vulnerability of the respond-
ent and seeing whether it ,contributes to adverse health outcomes,
either by itself or in interaction with stress (i.e., case vs. control classifi-
cation), The data on stroke reveal a higher incidence of new diseass
among respondents 1nitially rated as moderately or severely depressed.
Significance testing, following the method of Snedecor and Cochran
(88) for analysis of proportions in two-way tables, revesls the two
main effects to be reliable, but no interaction effect is evident.

The Jata on angina pectoris are analyzed in relation to financial
assistance and gifts from family members, mostly offspring. We inter-
N pret this variable as an indicator of social support, a class of variables

which is receiving increasing attention in studies of social factors in
health (39, 40). Tt is evident that both main effects and the interaction
are significant. (However, because of the fact that there were no respond-
ents who Jeveloped angina among those with some assistance, the
test for interaction, in effect, becomes a test of the difference. between
cases and controls among respondehits with no assistance.) We inter-
pret these resylts as encouragement for the further exploration of
social support and its effects on health outcomes.

2‘_1’: * N
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T‘ue m-zlo . 1 ! - » -
Some predictors of mortality \ -
L. o- - = - - f
™ Number of Percent
. Interviewer's rating at initial interview cases and decensed
= controls
2 7.7, R 199 80
Serions, subdued. oo ... P ) 58 10.3
Somoewhat WNbDAPPF - oo .-
7 T 108 19. 4
Closeto tears. s A - .
- O I e 285 1.8
Gamma=0.37; p<‘0.005.
Number of neighbors respondent knows well Number of Percent 4
enough to on (at initial interview) cases and deceased
. - controls
None, ofe...... e e meemennmsm e ——an- .~ . 10 © 169 .,
Two or MoOre."cuun.-- Amcmmmmmmmmmmmeemmmmm——— 184 8.2
Tot.al---‘ 364 12.4
Fisher ox?et test p=0.04.
) " Mean de on (in
T T . standard scores) at
- initinl Interview -
Cases; .
Burvived.. oo oo e ea —0.701
Cont?s‘i:?a”d -------------------------------- ) su Inmactfﬂn
™~ - ' p<0.07
Burvived. . . .- e e e 06
Decensed. . oo oo oo emaeaa s . man -, 03

Table ITI-22 also shows the results of the examination of the
incidence of intermittent claudication in relation to & commonly
used {but temporally distant) indicator of vulnerability, growing up
in an intact family vs. & home in which one or both parents were absent

™
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Tabl¢ H1-22. . . . ’
Some predictors of incidence of new disease ~_ P
e - -t . '~ STROKE ) -
Interviewer’s rating at initial - . Percent N
interview . Cases vs. controls N with Significanee
stroke - of effects
Happy, serioud .o coeacooaiaan. Lo T 89 14.5  Case vs. cohtrol p <0.05
g CONPOI. <o e e 80 .0  Int. rating p <0.05
Unhappy, sad, cigse to tenrs....... [0l T S 49 20.4  Interaction .« ns
] CODEOLS oe e e e e ceeee e e 46 15.2 : . .
ANGINA PECTORIS " e T
Assistance and gifts from fami Casea v, brols " N Percent Significance
embers (imial nterviemy " contro  with AP, of effests .
NOBE- - «e ceeemzamccemeammmmms Case8 o anmemeeev SRS 97 .155 Cosevsitontidl " p<0.02
* Controls____..... PO ST 85 . 5.9 - Fin, nssistance p <0.001
Bome. il '——-- Crses_.___. v meemm—m— 19 0.0-* Interaction p <002 __
. - (7001 N SO | | 00
¥
. - INTERMITTENT CLAUDICATION | '!:IE
Respondent’s nts hoth alive Cases vs. poptrols N ?16 Significance ) g
and present when R growing up . . mth of effects ' g.
............................ Ca%e8 . e e g9 7.9 Case ¥3. control B8, 3
- Controls . oo oo 6l 1L 5 Parents present nms. i
..... eecece COBESeoomeoiotieoocaeeeneem.. 39 205 Interaction p <0.02- &
_— Controls oo r-e- 039‘ i) 5.6 , g
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because of death or dissolution of marriage. The results show no main
effects, but e significant interaction. Since this psychosocial variable,
growing up in & broken home, appears to be & risk factor Tor higher
dlepression and-poor mental heelth in adult years (41, 4£), the sim-
ilarity to the interactive effect of seli-reported depression and-cgge-
control status on mortality (table I1I-21) is noteworthy. f

From the gbove sample of findings it is clear-that a systematic
exploration of the effects of the various psychosocial factors on adverse
health outcomes will be & long and complex undertaking. Moreover,
this complexity is not simply a statistical, data analysis.issue: it is a
conceptusgl-theoretical complexity as well. One illustration will serve
to make this point. Many of the variables collected at initial interview
regarding friends and neighbors (see table [[I-19) may be viewed as
indlicators of psychosocial vulnerability; that is, ehlerly who have few
friends, know few neighbors, and zet together with them infrequently,
meay be viewed as social isolates who do not have much soctal support
available to them as a buffer in difficult, stressful tintes. Such individ-
uals should be at greater risk for peor health outcomes. On the other
hand, several studies, particularly Fried's (38)suggest that “grieving
for & lost home!’ will be particularly severe among those who had e
strohg pre-reloc‘mition commitment to the neighborhood, who had &
greater number of close. friends in the ares, and who had positive
feelings about their neighbors. On the basis of these results, one might
predict that the social isolates will experience fewer adverse health
effects, since the relocation represents little if any social uprooting to
them. If both hypotheses are plausible and do, in fact, represent on
going processes, one may well find no differences since the two effects
will cancel each other out. Consequently, we need more-probing—
more subtle measures which would enable us to detect separately the
presence of both processes, ,

In light of the above speculation, the following preliminary results
are suggestive. Respondents were classified as “social isolates” if jhey
answered “‘never” to both of the {following questions’at initial interview:
“How often do your neighbors come to visit you here?’ and “How
often do you go to visit them in their homes?” Incidence of new cases
of angina pectoris among cases who were social isolates was 22.2 per-
cent, wlile incidence among the remainder of cases was 8.2 percent;
the incidence among controls was 4.4 percent, irrespective of amount
of contact with ngighbors (p=0.05, based on n chi-square analysis of
trend}. However, if one classifies the cases on the basis of somewhat
different, but hixhly correlated variable, the results are different: cases
who report none or only one close friend in the neighborhood at initial

interview have an incidence of .\.P. of 11.3 percent, while those with two

close friends have an incidence of 12.0 percent, The f#t that
ly correlated variables show differential results consistent with
ilferent hypotheses mentioned above suggests that 1t may be

differential' hypotheses.
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Summary
Overall, the present Stlll.l) deals with a commen and significant experi-
ence of social change in the lives of poor elderly residents of urban
communities. The residential move from an old, frequently deteriorating
neighborhood to federally subsidized elderly housing, located some-
where else in the community. For the elderly residents who make this
move with the essistance of a relocation agency, this relocation may
represent & desired change which involves better housing and a better
opportunity for valued social activities. At the same timne, the reloca-
tion may also represent a social uprooting experience for which the
elderly was not quite prepared, perticularly if external circumstances,
made it impossible to remain at the old residence.

The study involved 225 elderly (over 61) whe moved (reloeatees
or cases) and 175 matched neighborhood controls who had not moved.
Data were collected on four cecasions,.the fast being a 2-year followup.
Structured home interviews and mod;ﬁed medical examinations were
the basis for most of the data collected. Health, psychological state, .
physiclogical data, and soeial behavior. .

The major findings, based on a preliminary analysis of a variety
of measures, may be summarized as follows. (1) Perceptions of the
neighborhood and of the dwelling unit showed that the cases exper-
ienced the move as & definite 1mpr0vement ih the residential environ-
ment, (2) Data on friends and neighbors revealed that cases experienced
some reductlon in social contact with friends, however, subsequent to
the move, they were more likely to indieate that their closest friend
(“confident”) lived in the same building, end in general, they felt
they knew their neighbors better then in the old neighborhood, (3) No
significant differences in 2-year mortality rates between cases and
controls were observed, (4) On a number of Jiverse indicators there was
evidence that cases had experienced more adverse health status out
comes. nursing home admissions, hospitalimtions, operations, new
cases of stroke and angina pecteris, doctor's visits, and global self-rating
of health status, (5) Additional analyses of selected psychosocial
variables, presumed to be indicative of increased vulnerability (e. g
depressién, socialisolation, and ‘low social support), revealed associa-
tioms with mortality and morbidity.

’
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. Discussion ’ ‘ ‘
Hogue: T would, like to ask about your “number of méighbors known’*
measurs. Would it not actuallgs be more reasonable from a ¢onceptual
point to divide that meas to zego or none and some, the way
you did your contact with né¥hbors? )
Kast: In fact, we originally split it on zero one plus. I suggested splitfing
it at the median because the stalistical test is more powerful with an
even spht. I think the answer is that with'zero, the'n”’ is even smaller
and it would be even rougher to handle the data analy is to get any-'
thing. Conceptually, you may be right. One would like s median split
for some reasons and the zero split for dther reasons. -

Gruenherg: When you took your controls from nearby at%as was urban
renewal going on? Did the controls expenen(:e o change in neighborhood?
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Kasl: Yes, but it was not really urban renewal; it was more like con-

demnation of single buildings. The change was sort of a piece by piece
d&structlon not urban renewsal. - -

Gruenberg "Because of these buildings being destroyed did the neigh-
borhood get smaller in number?

Kasl: We had about five controls who did move and so they were put
together with the cases. Otherwise, the basic dilemma was this: If you
find truly comparable controls, they will be living in 2 similar neighbor-
hood and housing, and thus are not in & very stable residential situation. -«

= They, too, may have to move soon, or the neighborhood sround them

. is chenging. On the other hand, if controls come from a stable resi-
dent setting, then—compared to cases—they are more likely to live °
in adequate housing, to be somewhat better off financially, to own
their own house, to be married, and'so on. This, was not, an ideal neigh-
borhood for studymg ‘the steady state among the controls. -

Gruenberg: I just wanted to know whether you had any plcture of the
controls going to a changed environment because their neighbors had
been teken away from thém. You know, people are depending more -
and more on living in & changing world; or on sitting still because the
world around them is changing. I just wondered how much the conh‘ol’
world is being changed ) , .

¢ - Kasl: Well, the only thing I can say, as shown in table I11-18, is that we
- ,were seemg some changes in the cases and the controls as well. For
example, 1 year later, more controls were describing their (same)
neighborhood &s ‘“safe.” But this is probably more a change in their
standards of comparison. What you are pfobably asking is more subtle

and I doubt swhether we have measured them.

Ostfeldt The study wag conducted at the tail end of the relocation
process in three communities and our study subjects were substantially
" the last batch of felocatees. The. changes in the New Haven, Hartford,
and West Haven neighborhoods were probably about 80 percent con-
: cluded by the time we got into this. I would say that for the comparison
group, the neighborhoods had changed over the pgst few_years, but that
they were iust beginning to be stable. . .

Cohens I think this gives us an oppertunity we do not ordinarily have
that i3, to separate out the kind of major life changé gomparison in the -
- literature and the ongoipg assessment of the kinds of hassles-in the

everyday social and psycholoical environment. To som® people the
* latter are much more importans and much harder to cope with than the
1 masjor life events whiere extra resources can be managed
' A

Ostfeld: The event mthout the perception of it is a meanjngless
. measu.l‘e .
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Kask: I find that studying one “life event,” like job loss or relocation, is
already so complicated that I Jdo not see any chance that the usual
methodology in life change studies, the use of the schedule of recent
experience which lumps many hfe events, can be sensmve to these
complexmes

Adelman: I note that you chose some physiological parametem which,

are notorious fur changing in responsg tosome kind of stress or challenge,

rather than their resting values a5 a finction of increasing age. Have

you considered measuring this in a shightly different way. Fsor exataple,

the ‘ability to handle a load of glucose as in a glucose tolerance test?

Or the response of serum cholestero] to starvation? Or blood pressure
. to exXereise? These measures would perhaps give you a much better
. paranieter of this type. of event.

Kasl: These parameters were picked with the hope that they lmght be
sensitive to stress. It was difficult enough to get blood from them,
let alone get them to agree not to eat. You know, in a field setting it is

hard to do.

Adelman: I i‘ecogmze that, but I think in terms of peOple who Perform
your type of theasurements, we have to recognize that, from a biological
point of view, it is the acute response to a challenge that is most sus-
ceptible to age difference. - -

Ostfeld: These are about one-fourth of the blood chemlcel measure-
ments that we made.

Ka'sl We have those which the 10-channel autpanalyzer prowdes. No,

I had become very ‘disenchanted with measuring blood pressure at
one point and then again, 2 months later hoping that it would reflect

the intervening stress. I found in some other data that uric acid might

be & ‘better indicator for such a purpose. But blood. pressure measure-e
ments (and these are generslly ayerages of two values for the interview

so they are s little more stable). muay not be up to the task unless the

mombonng is much more {requent.

Adelman: I did not make myself clear. Whaat I arn talkmg about is
within a given groun of people at a particular time, the response to
a challenge over a short period of time—like a Goods-Collins test over
“ several hours. One group versus another mlght be quite different,
whereas you would not find a response in the resting blood sugar.

Hatano: Do you have any information on the gap between incidence
and mortality? The incidence rate of stroke and angina pectoris seems
to be higher among the cases and mortality seems to be h:gher among
controls. - .

. Ostfeld: The simplest explanation I can give is that the data Dr. Kasl
presented are for those people who gave four complete interviews and
four sets of blood data. We are not presenting data on those who missed

' ‘)4,’, .
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the second interview. About 30 percent of them missed the second
interview and- then came back for the third or fourth. If we presented
the data for the whole group, conceivably it could be different. I would °
rather not speculate beyond that. Wa need a more detailed analysis,

Kasl: The mortality data include everybody who started tho study.
Since the participation rate of the controls is somewhat-lower to start
with, I think they were more willing to stick with a schedule. Thus,
in this complete data set, there are more controls and fewer cases.

Palmore: I want to ask you about a problem dealing with data analysis

" of this type. You may have run 50, 100, 150 different analyses of
variace or correlations; When.you run 100, you expect five of them to
come out significantly different at the 0.05 level, just by chance. So,
how do you handle this problem? - .

" Kasl: I think come of the data analysis was spacifieally oriented toward
taking only a limited set of predictors, all of which might be interprete%
as indicators of greater vulnerability. Now, this still imvolved a larg
number of runs. There is no good way to do the apalysis on only half
of th¢ @ubjects and cross-validate on the other half, since the numbers *
would get so small. So, ultimately, it will be the sense of the overall -
pattern of findings and whether thiey hang together or not.

-

G. Brody: From the predictors end the numerous interactors examined,
I found thst all the significant fsctors went in the direction of the
previously stated hypotheses. That is really the best evidence I can
offer that we are fiot seeing random change-here. ' AR

Palmore: I guess my feeling is that any kind of multipurpose study
- like thic cannot really be precise enough to avoid that problem and that -
. you just have to admit that this needs to be replicated bafore you
really believe it. “.
Gruenberg: I wonder if you might tell us a little bit more of what was
being rated by the interviewer as happy, serious, not happy, in the
rating of affective status. What were the interviewers reacting to?

Kasl:-There was another category under the. “not happy" which

ing__lyded “erying,” so part of it was behavioral. Of course, the inter-

viewers were aware of what the subject was saying about himself or

herself in the interview. I am not sure what else they were paying atten-~
*  tion to. Do you have any idea?

Ostfeld: This is not answering the question, but the one thing that we
con look at is the fact that the blood pressure seemed to vary with the
ating of mood. That is, the people who were perceived as wegkened or
who were pereeivet:!'as having a sad affect had higher pressures.

Palmore: Let me clarify that. Wes it only the interviewer’s rating that
predicted this? I presume you got a $el{-rating and that did not predict.

f
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Kasl: Not as strongly, but the two are correlated and both are going _
in the same direction. In my opinion, the interviewer's fating is less
likely to be involved with the correlation with health status than is the
self-rating. *

"Schneider: Just a raive question, does bad mood reflect heaJ'th status?

Is a happy person a well.person? P

Kasl: It may be a consequence. Traditionally, studies of elderly sub-
jects show moderately strong associations between well-being or mood
and self-assessed health status. In the present study, the interview er's
rating was not associated with age, monthly income, or prior histary of
cardiovascular disease, which were the three prednctors of mortslity in
our subjects.
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" antecedent to solving tbe problems facing older people. And just as it

Functional Abilities " T

Functlonal Abilities of the Elderly:
gt::l d!){&pdate on the Massachusetts Health Care Panel

Laurence G. Branch, Ph. D. - oo ‘
Department of Preventive and Socisl Medlcme g

r L]

~

* Harvard Medical Scbool

25 Shattuck Street
Boston, MA 02115

The cbailenge of providing needed services for older pe‘ople from the

. most efficient and beneficial setting is common to both Federal and

State planners Meeting this tballenge of providing services in 8 manner
efficient for tbe provider and beneficial for the recipients requires that
many issues be addressed simultaneously, and, if not settled, at least
temporarily resolved. The periodic reconsideration of an issue as funda~
mental as the basic definition of aging contributes to the creation &f a
climate conducive to meeting this cbal}enge "Furthermore, reviewing
‘broader issues sucb as the biological, social, or psycbologwsl correlates
of aging, as we bave been asked to do at th!S conference, is a necessaxy |,

is beneficial to reconsider basic issues from time to time, it is also belp-
ful to reacquaint ourselves with tbe patterns of behaviors, practices,
and needs as older people themselves report. Sucb self-reported informa-
tion bas supplied tbe quantitative base for the analyses presented in
{this paper. ;

The purpose of tbese anslyses is to examine the mﬂuences upon
tbree kinds of functiong] abilities: -

(1) The final functional disability of death;

{2) The functions] abilities required’to live mdependently or
at least witbout extensive formsl soglsl service support
systems; and

{3) The functional abilities necessary to accomphsh the tradi-
tional activities of daily living, . '

The examination of factors which influence these functionsl abilities
emphasizes the biologic correlates as much as possible, though the
interrelationships among biologic, social, &nd psxchologic factors cer-
tainly cannot be mmtmlzed

Methods

A statewide probability sample of 1,625 nomnstitutlonahzed elderly,
and 386 chronically disabled people aged 18 to 65 were interviewed from
November 1974 through February 1975 (time 1), as part of the Mass-
achusetts Health Care Panel Study. The purposes of this original

* Supported by grants from the Adminfstration on Asing of HEW (90-A-
841/01 and 90- A-641/02) and by a contract from the Massachusctts Department
of Public Henlth when Dr. Branch was n Program Director with the Center for
Qurvey Research, University of Massachusctts, Boston, Massachusetits 062118,
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study were to determine. (1) The need for long-term care facilities, (3)
The health status and health gervice needs, and (3) The patterns of |
unmet needs for other nonhealth services for these high risk target
populations. The areas of focus, irt the 45-minute personal interviews
(ncluded. perceived level of functioning, activities of daily living, health
care history, services currently received, morale, famdy and social en-
vironment, housekéeping, food shopping and preparation, transporta-
tion, emergency assistance, housing and personal economics, In short,
the questionnaire assessed the level of basic or raw needs of the individ:
wals. How they went about meeting those needs, and what parts, if any,
of the basic or raw needs were as yet\unmet. S

The Administration on Aging, HEW, funded a followup .survey
(time 2) to assess the short-term $tabiity (15 months between inter-
views) of the needs of the elderly in this Messachusetts Health Care
Panel Study. Of the 1,623 original elqerly respondents, 1,317 were
reinterviewed, 146 were not elizible. respyndents (103 had died, 26 were
institutionalized, 17 had moved out of theState), and 162 were not able
to be reinterviewed for usual reaspns {temporarily absent, illness,
- refusals). .

 Results, .
Death—the final functional disability.—An ivestigation of data from
two pownts in time was undertaken to ascertain whether any of the
information provided at timeé 1 could discrminate between those who

" had died during the interim (N=103) and thgse who were alive and
interviewed (N=1,317). The first step was to determine which specific
items the deceased had'an-wered differently. The second step was to
see if these items or some subset of them could be combined by means
of multiple regression analysis to produce an equation “hich prediets
on the basis of self-reported information whe is likely to die during an
ensuring ‘15 months. The third step was to determine the individual
predictive capability of some of the items identified by the multiple
regression analysis. |

Fgrty-six of the 189 variables or items from the first interview
were answéred significantly differently by.those who were to dis in the
short term compared to those who did not. A summzu\xy of this phase
of the anal,y;{s has been presented previously (I). Mos‘t of the items
which did di~criminate between the two groups were expected. These e
included age, sex, perceived health, Rosow's functional heglth scale &,

"using aids to walk, number of hospitalizations in previoys year, and
receiving assistance for the traditional activities of Jaily living. Some of
the other items which also discriminated might not have been expected.
These items included regularly receiving B-12 injections by those who Q"‘
would die, fretjuency of getting out of the house or talking o the tele-
phone, and interviewer judgment of orientation. Some of the items
which did not discriminate might be surprising by their absence. These
included fre};uency or location of physician visits, who helps them with
Q
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their traditional activities of daily living or how they are assisted, type
of health care coverage, morale as fréquenily measured (3), marital
status, having someone they feel particularly close to, pattern of usual
night’s sleep, type of housing and housiag satisfaction.

- The next step of the ana.lysis was to determine how these variables
which discrimigated at the 0.001 level would combine in a regression
equation. The regression analysis included only four variables which
inereased R.squared by 1 percent or more. In more practical terms, this
means that the regression analysis included only those four -elements
which had more than & trivial influence on explaining the outcome
viarable of whether the person would die or not.

‘The four vairables which defined an older person who had a greater
likelihood of dying within the short term of 15 months were reporting

that one, - < . .

(1) is"no longer self-sufficient in personal care, ltke brushing
hair, shaving or cutting toenails; _

{2) 1s no longer able to do heavy work around the house, like |
shoveling snow or washing windows, walls or floors
without help;

~ (8) ismale;and ,
{4} is unable to undergo a 45-minute interview for any ome
“ ofseveralreasons. = ° ’
* The next-question is to quantify more exactly what the likelihood of
dying is. depending on how individuals answer two simple questions and
their gender {(table I11-23). The procedure for authorizing a proxy
intefview in this type of survey research is very complicated, and con-
sequently cannot be applied easily to other planmers or clinicians.
T!;ere{ ore, this variable is omitted from the following subgroup analyses.
.Overa 1, about 1 in 15 or 7 percent of our sample of older peopls died
during the 15 months following the first interview. If an older person
reports that (s)he is no longer self-sufficient in personal care (which 13
percent of the sample reported), then the chnician and/or planner
knows that this person's Jikelihood of mortalibx-during the short term
is increased to about one in five. R

The chances are about 2 i 15 that a person who reports no longer
being able to do heavy work around the ,housa (which 43 percent so
reported) will die in 15 months. Males were 40 percent of the sample
and their chances of mortality during 15 months were about 1 in 10,
independent of how they answered any other questions in the interview,
- If a person reports both that (s)he is no longer self-sufficient in
personal care and no longer able to-do heavy work around the house
{as 11 percent did), then the ikelihood of mortality within 15 months
i8 about one in four (24 percent). If a male makes those responses, the
likelilod betomes two out of five (40 percont). If female, the likeli-

hood of short-term mortality is about one out of six (17 percent).
The Bnly other response pattern which indicated a substantially
greater than average likelihood of short term mortality was for males
to report that they are no longer able to do heavy work around the

—

o 21y




~

l a0 ' ' Epidemiology of Aging
E . Y
vk Table m—
Likelihood of mortelity within 15, months for certain gl‘Oupa of older
_ people
,e ‘ ‘ Likelihoodof  Of these,
Response patterns of older people '  response pat- likelihood of
. + *  ternoccur- = mortality within

rence (percent) 16 months

5 Tota) probability sample 100 7 percent
T . {about 1 in 15)
* Single items: . . .
Not, geM-sufficient in personal care “13 21 percent \
{about 1 jn 5)
No longer able to do heavy work around 43 13 percent -
the house, like washing walls, shovel- {about 2,in 15)
ing snow. » n
Male ’ 40 11 percent

) (about 1 in 10}
Selected combinations:
Not selt-suﬂicient in personal care
AND * -
* No longer able to do heavy work around it 24 percent,
, the house like washing walls, * {about 1 in 4)
* .shoveling snow . .
Not self-sufficient In persenal care - )
* ' AND
No longet able to do heavy work around’ | 3 40 percent
the house like washing walls, shoveling {about 2 in 6)
show. .
AND . R
Male
Mot golf-sufficient in personal care -
AND

No longer able to do héavy work around

’ ? .
the house like washing walls, shoveling ;:bﬁﬁnitn 8
show. ~ .
AND
Female .
Self-sufficiont in personal care . X
< AND I e
No lopger ablo to do heavy work around 18 &
the house Jike washing walls, shoveling 13 ( abgzrt“ini 1 6)
anow. Lo
AND ¢ “

Male &
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1
house, even though self-sufficient in personal eare. Thirteen percent of
the sample were in this subgroup, and about one out of six of these
died within the 15 months.

Having identified: the specifie subgroups among older people with
increased likelihood of mortality in the short term, planners and
clinicians might also want to know whether any response patterns to
these two simple questions are indieative of a substantially decreased
likelihood of short term mortality. Independent of gender, those re-
porting that they are able to do the heavy work around the house
(which 57 percent so reported) had only 3 percent mortality in the
short term, compared to the total sample rate of 7 percent.

Functional abilities required for complete.independence.—The remain-
v “ing analyses concentrate on understanding the factors which in-
fluence ¢ertain functional gbilities for the living, specifically those
older people intcrviewed at time 2. One particular set of funetional

abilities, ope which has serious implications for the type and smount .

of public support services whicl: an older person might require, is

the individual’s ability to accomphsh certain actiyities normally

required to live mdependcntly in the community or at least ouf-

side of an institution. The assessments used to gauge an older person’s

necds for formal assi<tance were based on both self-reported behavioral

information and self-reported evaluative information. The need

assessment areas are the ones for which the public support system
+ . is oftefr relied upon to provide either honie-based or institutionally
based services, such as transportation, personal care, housekeeping,
social activities, emergency assistance, food shopping, and food prep-
sration. The specific operational definitions employed are eritieally
important in a néed assessment study, and consequently the exact
definitions are presented in appendix A.

Each of the definitions differentiated the respondents intc -four
major categories:

(1) Need currently met and no apparent problem.

« (2) Need eurrently met but potential problems are apparent. -

{3) Uncertain whether need currently met and potential problems

are apparent.

{4) Noed currently nnmet. and cuwrrent problems apparent.

Edch of these major categories in turn contained several sub-
eategories ‘which ordered the various response profiles that oceurred
from greater self-sufficiency to lesser seli-sufficiency. »

*  The nced assessment definitions gonerally considered the behavioral
component more salient in the determination of need than the evaluative
component, but the evaluatiye component was more important in judg-
ing whether a potential problem might became manifest. Neither the
behavioral nor the evaluative component, alonc, is sufficient for.cate-
gorization at the extremes.

For tho social activities need assessment, the behavioral and the
evaluative components were cach red uced to a single numerieal index
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by combining the responses from each of the items to form an.additive
index. The scoring of each index was »imple enough, a response sug-
gesting the best possible alternative was scored as one, the worst possi-
ble alternative was ocored as five, and tho neutral point or a m:qsmg
answer was scored as three. The belmsmral component of the nced as-
sessment for houseKeeping assistance was also an additive scale with
four points, with the responses betw een the neutral and the' worst possi-
ble points scored as four.

Table ITT-24 presents a summary of the need assessment findi
The percentage of noninstitutionalized older peopie at time 2 who we e
unable to take care of theiwr needs undeiAtheir present urrangements were
as follows. 7 percent in transportstiom}3 percent in personal care; 2
percent 1n housckeeping, 2 percent in "social activities; 2 percent in
emergency assistance, 1 percent in food shopping, and }.percent in food
preparation. The vast majority wero fully independent and selfsufficient
it their present situations. About 9 out, of 10 older people had no unmet
aocual service needs, and only 4 percent had two or more unmet soc:al

‘service needs.

The response distributions for each of these need asseasmant
areas were subjected to subgroup analyses designed to determine
whether any association existed between the subgroups varisbles—age,
gendar, household composition and perceived heslth—and the par-
ticular need ares’s response distribution over the four major categories, -
Table I11-25 presents the results of these subgroup analyses. Though
the information obtained for each need assessment area has many
ampllcahons which are discussed elsewhere (4), the focus at present is
to summarize the overall influences of the subgroup variables on the -
need assessments as a group. .

The biologic variable of age was associated with swmﬁ:::mt differ-
ences in need assessment categonzatmns in'four areas— transportatmn
personal care, social activities, and food shopping. The associations
foun in the tran:portation need assessment most closely parslieled
the associations found for much of the self-reported information —those
aged 85 or over clearly reported the most negative patterns and situae
tons, those aged 80 through 84 also reported negative patterns and
situations, but to a slightly lesser degree than those aged 85 or over;

. those under age 80 reported favorable patterns and situstions for the

most part. A second type of associztion was noted between age and two
of the need assessmént variables—social _activities and food shop-
ping—namely a straightforward linear relatlonshnp in which each
Ingredse in age was associated with a steady increment m the more
negative response patterns. It should be emphasized that this linear
relationship «lid not accur very often across all the other self-reportod
vanables, but nevertheless divf occur with these two assessment vari-
ables. A third type of relationship was noted between age and personal
care, but noted only once in all the other self-reported variebies. The
age relationship with personal care was that those aged 80 through 84
reported the most serious problems, while those aged 85 or more res
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Table =24, ' o . iy
Summary in percentages of sotial service needs assessmant for the elderly at time 2 g
T \ ] : s

. 1. Need met, no apparent problem 2. Need met, potontial problem 3. Un- 4. Ne:‘d E,

. : unme
., With- Out- ° With- Out- need  cur- s,
' in sids .o in eide met, rent =
' * Seif | house house Selt  house house poten- prob- g -
. Number ‘Total  suf- sup- sup-* ‘Total suf- sup-  sup-~ tial lem 2
ficient | port  port’ - ficient port  port  prob-
8Y8e 8y BysS« 8ys- lem
,& tom tem : tem tem
Transportation. ..o .eaee.. (1;200) 60 8L < 11 T 20 5 . T 8 4 71,
Personal care. - ......- vo—mean (1,282) 8 - = - 12 = = - = 8
Housekeeping. .............. (1, 289) 88 50 © 20 7 3 3 1 1 9 2 -
Boeial activities, ..__ _.... wnaa {1, 314) 70 - - 23 - - = - 4 2
Bmergeney assistancs. ....-... (I} 203) 78 - _— = 9 - -— — 11 2
Food shopping- ce.oa-sacua .. {1, 302) 86 59 21 6 9 2 8 2 4 1
Food preparatiot.. .o oon--. (1,286) 88 54 30 2 0 -7 2 % 3 %
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Tahle II-25. - .
Statistical significance between subgroup analytic variables and vari-
ous need assessments for the elderly at time 2

¢ . Subgroup analytic variables

" + . Household  Perceived
Need assessments Ag% Gender composition health
*. Transportation. ¢ - cocooa_. 0. 001 0. 001 ¢. 001 0. 001
Porsonal care. o eeecccaeaaa P - 001 .01 . 001 . 001
Housekeeping. c cecececmamannn NS .05 - N8 . 001
Social activities.ae ceeaumanmts 001 *~ NS 001 . . 001
Emergency assistance.. . .._... NS . 001 . 00l :05
Food ShopPig. ccc cccmmccmcaa- . b0l N8 NS - . 001
% Food preparationi. ..o . coe-- NS .01 L 001 . 001
LY

ported more favorable patterns. It seems these who had been in need
had ultimately come to rely on other people for help in this area,
Apparently the problems in personal care begin around age 80 as they
did for other things, but the problems are solved by age 85 rather than
deteriorating more seriously.
* Gender was associated with significant differences in five need
" assessment areas—transportation, personal care, housbkeeping, emer-
gency assistancg? and food preparation. In every instance females had
higher levels of tnmet needs or greater problems than males, including
the gend eotyped aress of housekeeping and food preparation.
Several explanations for this are possible. One is that the increased lon-
gevity of women over men might possibly be dug in part to anincreased
number of women who are surviving with unmet needs in any one of
several social service areas. In other words, perhaps the men with unmet
needs are not surviving to the degree that women with unmet needs are.
Household composition was associated with significant differences _
i five ayeas—transportation, personal care, social activities, emergency
assistance, and food preparation. The household composition was con-
sistently asgociated with more problems or the more negative response
pattern was living with children only. Those living with a spouse only
often reported the most favorable patteins and situations. The defini-
. tion of,an ynmet need in emergency assistance presupposed that the
older person was living alone, so that particular househgld composition
was associated with the most negative pattern in emergency assistance.
The respondents’ perception of their own health was also gssociated
- with significant differences in every one of the need assessment areas and
the pattern was remarkably consistent. Those reporting excellent, good
¢ or fair perceived health were very similar in response patterns; those
reporting poor perceived health were drématically different from the
rest, of the eldergf. In these need assessment aress, those {eporting poor _
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health sctually had ;t fourfold to fivefold increase in the percentage
with an unmet need compared to the rest of the elderly.

¥

Fuiictional abilities mecessary for the traditional activities of daily

iiving.—-The basic activities of bathing, dressing, toileting, transferring,
continence, and esting have demonstrated research and  evaluation
utility {5, 6). Many people have limited abilities in some of these areas
following <erious accident or illness episodes, The elderly respondents-of

this panel study reported their capabilities in a modified activities of -

daily living (ADL} inde¥x, modified because the activities of toileting
and eontinence were excluded from the self-reported interviews while
the activities of personal grooming and walking across & small reom
were inctuded.

Table III 26 presents & summary, for the two points In time and
dunnb the 15-month interim, of the percentage of older people who
reported independente or relying on another person to accompligh at
least some part of the activity. Several dspects’of the (nformationeare
noteworthy.

First, notice that the response patterns are very similar at the ag-

- aregatée level for the two snapshols in time, and in fact, the two snap-

shots present patierns which are within 2 percentage points of each
othér. Admittedly, items like these whiclr have the vast majority of
re'fslpondents reporting the same thing ( mdependence) do not highlight

erences over time. Nevertheless, the yeneral pattern found for nearly
every item including those with more even distributions had very ht.tle
fluctuation over the short term of 15 months.

Second, since thére was such constancy at the aggregatq level *
Qver time, the most serious remm1ng question for planuers is te gauge
the tumover rate among service recipients. That is, if oné knows that
there will*be about. a thoustind older people in’a state neediig a formal
support service at any point in_time, it then becomes lmports.nt. to
know whether the thousand at any point in time come from a larger
group of 2,000 or of 10,000. If 2,000, the implication is that the people
in need of formal support services tend to have that need for a much
longer duration than if the group was.10,000, which implies that the
rate of ‘a particylar need fluctuates markedly among théffarger group.

The interview schedule elicited responses aboyt the practices and
events which occurred between the interviews whenever appmpmte
a5 & means of gauging the size of the groupfron; whlch those in need
at a point in time are drawn. .

The information shoﬁ.n in t.able III-26 abput the percentage of
people relying on gther people to accomplish those.activities of daily
living during the ‘interim suggests that the group is almost twice as
large as the number of older peopfe who required assistante at either
pomt in time. The rate of twice as many or less reporting a problem
during the interim compared to the rate of reporting the same problem
at a «pecific pomt in time was found in many other instances #s well,
specifically those receiving special service such as speech or rehabilijja-
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*Table IN-26. ' - ' )
. Achvmea of daliy living for t.ho elderly at two pomts in tmfe and Juring the ihterim, in percentages P
R Time 1 - Interim o Time2 _ «
LT Percent - ) Percent © ' - Percent
- Mgldig:ud ”“?iﬁu“ “.Fhde-  Other’™ feeling Inde- Other  fecling-  Inde- .Qther  feeling
Y g pendent  people  need !or petident people need for  pendent people . need for
2 involved additional involved additional , involved additional
- he o helpe -~ . help .
— B — L4 R
Bathing. . cecnonionnn BRI 1 6 3 89 if . 2 92 8 . 2
Dressing._. ... wrmmm———m————— 96 4 2 93 7 . 1- 96 4 "1
’I'ransferring..--..-.-------_-- a7 3 " - 45 5 0] 83 2 M
Eating._ ... ORI | 1 1- 1 . 3 1 - A9 .1 - %
- Grooming. ououcecmmacocoas + B89 1 2 80 . 10 2 . -9 . 9 r
- Walking soross s small room... 99 i . _ 5. 91 .9 "3 o7 .3 2-
: . .% hd - ! L -
E,Nl;t egcertained. L . ) o
, -’ X vt )
. - & - -r .
» o * r ) . . i -
‘ & - - 2 {;:“1 - -
- - ~-';l§, . ,

3uidy o Bopofurapidg
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“tion themp!eﬁ, professmnal counselmg, home-besed DUrsing services of-
. hot meel services and injections.
Table II11-26 alse ‘presents the percent.age of people who feal they .

could use help beyond what t.hey are receiving for speclﬁc activities. v
" In most surveys the assumption 15 made that those receiving assistanice ’
have solved their problems and the research objestive is merely to
quan}ify the percentage not fecelving assistance who should. As the .

, datafin_table 1¥1-26 indicate, about ope out’of every four orfive older
people who was receiving helg. from another person in the activities of -
daily living felt that {S)he actuslly needed more help than (s}he received.

+

Imphcatlons for Future Research e

Not -:urpmmgly, the older people in this study reported very dlﬁ'erent
response patterns for the three types of functional abilities reviewed
Mere. Tt is trite that the analyses of the response patterns led to many
gpnomhzatlons about the factors mﬂuencmg such Tesponge patterns,
I Nevertheless, the very decision to review three types of functional
abilities hlghhghts the fact that the €oncept of “functional abilities” is
amorphous and to a considerable” extent the functional abilities of the
elderly will refiéct those aspects which are measured in a pamcular
study.

Some additional methodological and procedural research is ne-
Quired to synthesize as much as possible the various factors which are
used to sassess functional abilities. Perhaps some of the varipus a
proackes to measuring functional disabilities—the 1tems_presented pre-

. viously which predict total disability (desthy; thé Katz ADL index

. designed to, dlscnmmate functional abilities of the severely physically

* disebled of all ages; Rosow’s functional health scale which hasgpeen
very useful differentiating capabilities among the noninstitutionalized .

elderly {and therefore soriewhat less severely disabled) ; individual items

incorpo ¥ Haber and by Shanas in different natiomed-surveys

which discriminate functional abilities among essentially nondisabled

populations; the social service need assessments presented previously

’ which differentiate the fairly rare groups {% ta 7 -percent) of older

+  people who have specifi¢ limitations—are all focusing on different

aspects of a unitary concept. Disability or functional limitations might

be viewed as a continuum from low or no limitation to high or severe

limitetion, and each of these measurement approaches has focused on a

specific part of the continuum.

A composite index of disability for the elderly would unquestionably
simplify research and evaluation studies. Of course the logic under-
pinning this contenfion is the same logic which supports the need for
romposite health status indicators, a logic which,has been stated else-
(7, 8, 9). The applications of a composite index o‘f\.dmsblht.y are ex-
1remely varied.

»  Since the interview schedule contained three of the meesures of
_ disability (a fivesitem modified Katz ADL index; a four-item Rosow

| .

i . ‘ '
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functionsl health scale, and six of the seven Social Service Need Assess-
ment areas, with personal care omitted because the ARL index incor-
porated this dimension), a simplistic and pre'hmmary test of an.additive
value function was made by merely summing: the number of times a
persén was found with a dlsablhty in any of the 15 possible areas or
activities. No consideration was given either to severity of limitation
or t¢ the differential 1mp01’tance of the activity.
The frequency distriBution of the 1,317 time 2 elderly respondents
on the 18-point additive :nde\—-)5 areas of disability and the zero
omt—lg. presented in table IT1-27. Again, the overall impression is
hat the vest majority of the nonmalntullonahzed elderly have minimal
junctional disabilities—80 percent have §, 1, or 2 instances of limita-
tion—implying that the services for the elderly ought to be targeted to
the few who bave serious problems rather than providing minimal serv-
ices for mény. The data indieate that no one had a disability score
greater than 10, and the 8 percent With the mos; serious dlSﬂ.bllItlES
had scores {Fofn, 5 to 10. -
.<An examination of the loadings of the mdlv;ulual scorel on the ad-
Jitive inglex revealed that 84 percent of the iidex scores reflected just
the Rosow score of zero to four, with zero scored for both the ADL and
need assessment components. Thi, 84 percent includes the 39 percent
‘who had zero on all three components. For the 8 percent with scores
of five or more,"the ADL component contributed 141 points and the
need assessment component contributed 124 points, while the Rosow
component contributed 334 points. Clearly the individuals’ score g the

-, z b

© . Table II-27. * T
Frequency distribution of the elderly on an additive index of disability

Beore Percent Cumulative percent

bl *

.39 - 39

28 * 67
13 80
‘ 88

92
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Rosow component is contributing most to the additive index score,
with the ADL and need assessment components contributing to 8 much
lesser extent—"Though it must be borne in mind that the8 percent with
serious problems i.e., scores of five or more, by definition had disabilities
beyond the four sclivities measured in the Rosow scale. The implica-

. yﬁr topics of future research are immediately apparent.
s . ’ B
.~ 7 Appendix A . '

TP

Transportation: Operational Definitions for Need Assessment. i

The following definitions are based on the response patterns reported within
items 98-103. The number of cases that are included in each category 13 presented
on the left. ‘ - T

Q08 About bhow often do you get out of your (HOUSEfAPARTMENT) for any
" reason—almost every day, a few times a"week, about once a week, several
,times & month, about once a month, several times a year, about once 5 year,
never or-almost nevpr gxcept for emergencies,

Q99  Which of these three statements best deseribes your present transportation

pattern:

1. I am completely free to go and return as I want, when I want, and for
what [ want. R

2. 1go out for most things 1 need py like, but I don't do many cxtra things
like going visiting. oo

3. 1 only go out for special oceasions andfor basic necessities like food
shopping.

Q100" How often are you able to go to the places you would like to—would you go
" as often as_you'd like, most of the time, or not neatly as often as-you'dlike?

Q101" When you are goingsomeplace that is too far to walk how do you usually.
. get there— by car, pubfe transportation, tasi, or what? .

. Q102 When you go somewhere by car, who dsually drives—do you usually drive
yourself, does somcone living here drive you, of does someone else usually
drive You? (Who is that?) * . .

Q103" Do you find getting where you need to go is usually a big problem, a littic
preblem, or no problem at all? LT .

v ® ,
> Nymher Categorien .
905 . 1. Need Met, No Apparent Problem
789 . 1.1 Transportation pattern—completely free (Q99); and
no problem with transportation (Q103). ’
65 1.2  Transportation pattern—completely free (Q99); and.
\ a little problem with transportation (Q103). | .
- 19 1.3 Transportation pattern—=goes out for most things
. (Q99); no problem with transportation (Q103); usual
. . " mode of trapsportation iS a ear (QL01); and usually
i , . drives self (Q102), C
' 17 1.4 TEansportation pattern—goes out for most things

(Q99); no problem 'with transportstion (Q103); and
usual mode of transportation is a taxi or public
. transportation (Q101).

Transportation, pattern—goes out for most things
(Q99); a litile problem with transportation (Q103);

4]
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45

10

.19

19

13«

16

26

50

. ususl lmode of transportation i3 a car (Q101); and
usually drives self (Q102).

1.6 Transportation pattern—goes out fog, most things
(Q99); a littie problem with transportation (Q103);
and usual mode of transportation is a taxi or public
transportation {Qlol). R

et, Potentlai Problem .
Transportation pattern—compl free (Q99); and
a big problem with transportation ({103).

2. Need
2.1

ot 2.2 Transportation pattern—goes out for most things

(Q99); no problem with transportation {{108); usnal
mode of transportation ia'a car (Q101); and a house-
hold member usually drives (Q102). .

2.3 Tronsportation pattern—goes out-'for most things

: {Q99); no preblem with transportation (Q103); usual
. mode of tranaportation is a ear (Q101); and a.person

. outside of household usually drives (Q102). \

2.4 Transportation pattern—goed. out for most things
(Q99); a little problem with transportation (Q103);
usual 'mode of transportation is a'gar (Q101); and a
bousehold member ustally drives (Q102). .

2.5 Transportation patternﬁoes out for most things
(Q99)7 a littie problem with transportation (Q103);
usyal mode of transportation is o car (Q101); and &

. person outside of household usually drives (Q102). -

2.6 Transportatlon pattern—goes out for most. things
{Q89) and - .

Eitker a big problem with transpertation (Q103)
Or able to go places not neatly as often as would
like (Ql00) and not answered if there is a
problem with transportation (Q103).
. 2.7 Transpertation pattern—goes aut for basic necessities
-(Q99); no problem with transportation {Q103); usual
* mode of transportation is o car (Q101); and usually
drives self (Q102). )

2.3 Transportatiof f:attern-—goes out for basle necessities
(Q99); no problem with transportation (Q103); and
usyal mode of transpgrtation i s taxi or public trans-

. .+ portation (Q101).._ "

2% Transportation pattirn-—goes out for+baszic necessities
(Q99); no problem with transportation (Q103); usual
mode of transportation ia a car (Q101)% and a house-
hold member usually drives (Q102). ]
Transportation pattern—goes out for basic necessities
(Q99); no problem with transportation {Q103); vaual
mode of transportation ia & car (Q101); and a person

. * outside of household usually drives (G402},

2.11 Transportation pattern—goes oyt fo ic necessities
{Q99); o little Problem with transportation (Q103);
and able to go places aa often or most of the time as
would lke (Q100)

3. Uncertain Need Met. Potentlal Problem . * é

. 210

3.1 Tranaportadion problem—goes out for pagic necessities

(Q99); s little” problem with transpoitation (Q103);
sble to go placea not neatly as often as would like
. (Q100); usyal mode of transportation is o car (Q100);
and usually drives self (Q102). .
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9 -~ 3.2 Transportation pattern-—goes out for basic neceasities
(Q99); & littfe problem with transportation {(Q103);
able to go places not neasly as often as would like:
(Q100); usual mods of transportation is a taxi aor

public transportation (Q101). L
9 3.3 Transportation pattern—-goes out for hasic necessities
(Q59); a fittle problem with transportation (Q103);
able to go places not nearly as often as would like
(Q100); usual mode of transportation ia a car (QL01);

and'a household member usually drives (Q102).
23 3.4 Transportation pattern—goes out for basic necessities
(Q99); a littie problem with transpartation (Q103);
- able to go places not nearly as often as would like
. ) ) (Q100); usual mods of transportation ia's car (Q101);"
(3‘1%2 ? person outside of houschold ususily drives
: 3 3.5 Trensportation pattern—gpes out for basic ties
(Q99); a littie problem with transportation (Q103);
and misgsing data on how often able to go places would

* . ' ].i‘ke‘(QIOO]. + . - 4
5 3.6 Transportation pattern—goes out for basic necessities
(Q99); a big problem with transportation {Q103); and
. : able to go places as often or most of the time as would
. . ! fike (QL0OG).

93 4, Need Unmet, Current Problem Ny
2 41 Transportation pattem-—~goes gut for hasic necessities
v , (Q99); & big problem with transportation (Q103);
able to go places not nearly as often as would like
1(Q100); mode of transportation is a car (Q101);
and drives salf (Q102),
4.2 Transportation pattern—goes out for basic necesities
(Q99); a big préblem with transportation (Q103); able
r to go places not nearly as often as would like (Q100);

modea of tion is a taxi or public trans-
- . ¥ potation h
- 10, . )43 tion pattern—goes out for basic necdssities

*(Q99); a big problem with transportation- (Q103); able
to g0 places not nearly as cften as would like (Q100);
. L usaal mede of transportation.is a car (Q101); and a
< household thember waually drives (Q102).

© 2 4.4 ‘Transportation pattern—goes out for basic necessities”

. (Q99}; a big problem with transportation (Q103); able

) “to go places not nearly as often_as would lixe (Q100);

. oL usuzl mods of transportation ia a car (Q101); and a

. f - v person cutaide of household usually drives (Q102),

1 4.5 Transportation pattern—goes out for basic necessitiea

(Q99); a big problem with transportation {Q103); able

. . to go places not nearly as often as would like (Q100};

' - ; and usual mode of transportation iz some apecial

] service. (Q101). ..

, 7 4,6 Transportation pattern——goes cut ¥or basic necessities

. (Q99); a big problem with transpo:&tion (Q103); and
m&:&w on how often able to go places would .

. . G .
30 47 (HOMEBOUND} goes out of home never or almost
‘. mever except for emergencies (Q98).

18 Omiited Due to Missing Iw’ "- ) /
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2 - Omitted Due to Other Pattern

Combined Pergonal Care Based on Five Actlvitles. Operational Deﬁnll.lons fer
Need Asaessment.

. The fuilowing deﬁniuons are based on the tesponge patterns reported withlo

itema 41 -45, 50-51, 53-57, 59- 63, §5-70, 72-73. The number of cased that is included

in each edtegory is pmsent.ed on the left.

Q41. 1 need to find outl gbout some activities of dally living. T know you've given
me some of the information already, but I need to make sure I get it down
correctly in this section.

Since the last interview, was there any period in which another person
generally helped you to walk across 8 small room?

Q42: Who usually helped? (Get Relationship) . ’
Q43: Mare you still gotting this help? .

Q44. Singe the last interview, was there any time you felt you needed some (extra)
help getting around the house, but didn't have anyone to help you on a

“" . regular basis? .
Q45. Do you still feel you could usé some {extra) hclp a}t. the present time?

Q50. Since the last Interview, was there any period in which another person
generally helped you to get dressed or stayed with you while you dressed?
- -

Q51: Who waa that usually? {Get Relationship)
Q53:  Are youstill getting this helpp ‘

Q54. BSince the last interview, was there any time you felt you peeded some {extra)
help to get dressed, but didn't have anyone to help you on a regular basis?

Q55. Doyoustill feel ydu could use some fext.ra] help at the present time?

Q56. Since the lasl. interview, was there any period in which another person
generally helped wvou with bathing or stayed with you while you hathed?

Q57: Who was that usually? (Get Relationship)
Q50:  Are you still getting this help?

Q60. Since the last interview, was there any ¥ime you felt you needed some (extra)
help with bathing, but didn’t have anyone to help you on o regular basis?

Q61. Do you stiil feel you could yge some {extra) help at the presert time?

Q62. Since the last intervicw, was there any period in which another person
generally helped you to eat or needed to be in the room with you?

¢+ Q63: Who waa that usually? {Get Relationship)
Q63: Are you still getting this help?

Q66. Slncoe the last interview, was there any time yuu felt you peeded some (extra)
help with feeding, but didn't have anyone to help you on & regular basis?

Q67. Do you still feel you could use some (extra) heip at the present time?

Q08. Since the last interview, was tperc any pefud jn which ancther person needed
to He in the room with you, or gencrally helped you to take core of things
like hrushing hair, shaving, or cutting toenails?

Q60: Who wa3 that usually? {Get Relationship) -

x
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-

Q70: Are youstill getting this help?

Q72" Since the last interview, was there any timeyou felt you needed some lextra)
help with your personal care, but didn't have anyone to help you on a regular
basis?

-

Q13- Do you still feel you could use some {extra) heip at the present time? .
Activity No. 1 Bathing
1192 1. No Need

Not currently receiving help with bathing (Q56 and 59);
and does not feel need for help (Q60 and 61).
93 2. Need Met
Curgently receiving help with bathing (Q56 and 59); and
does not feel need for extra help {Q60 and 61).
. 3. Unmet and Receiving Help
Currently receiving help with bathing (Q56 and §9); and
does feel need for extra help (Q60 and 61). - .
13 4. Unmet and not Receiving Help
Not eurrently receiving help with bathmg (Q56 and 59);
. and «ddes (eel need for help (Q60 and 61).

Activity No. 2 Dressing

1243 1. No need
Not currently regeiving help getting dressed (Q50 and 53);
ond does not feel need for help AQ54 and 55).
56 ‘2. Need Met
Currently receiving help gotting dressed (Q50 and 53); and
- - does not feel need for extra help (Q54 and 55).
2 . 3. Unmet and Receiving Help
. . Currently receiving help getting dressed (Qaﬂ and 53). and
. - does feel need for extra help (Q54 and 55). .
8 . 4 4, Unmeet and not Receivinn Help .

. By Zlot -currently; receiving help getting dressed (Q50 and 53);
* nd does feel need for help {54 and 55).

-

. Activity N{ 3 Eaﬂng v

1287 i. No Nee '
Not currently receiving help with eating (Q62 and 65); and
+  does not feel need for help (Q66 and 67).
18 2. Need Met
Currently receiving help with eating (Q62 and 65)' and ’
does not feel need for extra help (Q66 and 67). '
0 ' 3. Unmet and Receiving Help
) Currently receiving help with eating (Q62 and' 65). and.
. ) does feel reed for extra help (Q66 mmd 67). .
1 . 4. Unmet and not Receiving Help '
. Not currently receiving help with eating (Qﬁ2 and §5); and
does feel peed for help (Q66 and 67).

_ Acttvity No, 4 Groom!ng

183 . 1. No Need )
Not eurrently receiving help with grooming (Q68 and 70).
and doés not feel need for heip (Q72 and 73). o -
103 2, Need Met
Curren mceiving help with grooming (Q68 and 70); and
does not fcel need for Nelp (Q72 and_73).

Q o ]
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3. Unmet and Beceiving Help
Currently receiving help with grooming (QBS and 70); and
- does feel need for extra help (Q72 and 73).
«4. Unmet and not Receiving Help
Not currently receiving help with grooming (Q68 and 70);
and does feel need for help (Q72 4nd 73).

" Activity No. 5 Ambulation ~

1. No Need ’
»  Not currently receiving help walking across a small.room
(Q41 and 43); and does not feel need for help (Q44 and 45).
2, Need Met
Currently receiving help walking across a small room (Q41
and 43); and does not feel need for extra help (Q44 and 45).
3. Unmet and Reteiving Help
Currently receiving help walking across a small room (Q41
and 43); and does feel need for extra help (Q44 and 45).
4. Unmet and not Receiving Help
Not currently receiving help, walking across a small room
(Q41 and 43); and does feel ated for help (Q44 and 45).

Number

1091 \
1091

148
85

. ]
24
35
Housekeeping:

the feft.

ERIC

3

o

Categories

1. Need Met, No Apparent Problem
1.1 No need score on all five activities,

2. Need Met. Potential Problem ‘

2.1* Need met score on at least one of five activities; all
other items scored as no need; and help recejved is
from household members, but no people outside of

- household or paid sources involved.

2:2 Need met score on at least one of five actmti%, all
other items scored as no need; and help received is

S from people outside of houselrold but pmdusourm
not involved.
-2.3 Need met score é.n at least one ot' five activnties all
-~ -other jtems scored as no need; and help reeeived is
from paid source.

3. Uncertain Need Met. Potential Problem

4, Need Unmét, Current Problem
4.1 Need unmet on at least one of five actwitles; and
help received is from household members, but no
people cutside of household or paid sources involved.

. 4.2 Nced unmet on at least one of five activities; and

help received is from peoplc outside of households
but paid sources not involved.

4.3 Need unmet on at least one of five activities; and
heip received is from paid source.

4.4 Need unmet on at least one of five acti\nlies and
not getting any belp at present.

Omitted Due to Mlssing Data <\\ -
Operational Definitions for Need Assessment. . "

The fulluwing definitions are based un the response patterns reported within
" items 74 81 The number of cases that is included in each cat.egory is presentcd on

&
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Q74: Who usually does most of the housekeeping like washing, clothes and cleaning
here? (Get Relationship)

Q78: In general ,is there any problem seuing the housekeeping done, like cleaning
and washing, or npt? .

Q76: Would you say it I3 a very serious problem, a somewhat serlous problem, or
not too serions » problem?

' Q77: Doés this siatement pretty much describe your housekeeplng situation or
fiot: all the housekeeping gets done about the same as it did years ago; it gots
done about aa often, about as well, and with no more real difficulty.

Q78- Is there any problem getting the housekeeping done as often a3 you like?
Q80: (And) is there any problem getting it done as well as it used to be?

Q82+ (And} is the housekeeping {also) a probiem because it is just more difficult
for you to get done?

Housckeeping prob!em scores based on a three item additive scale; éach tem scored 1, .
£, 8, or 5 as indicaled.
Score

Item No 1 Q7% How often does the housekeeping get done now—most of
the time, just some of the time, or bardly ever gets done

at afl?
no problem with bow often housekeeping done (from Q77

O QT8 . i circccm e e am————— 5
housekeeping gets done most of ‘the time. - e e cvvvanae 3
housekeeping gets done some of the time.. - cceee oo . 2
housekeeping gets done hatdly ever oo cncccaca o * 1
missing data 6o how often housekeeping dome.. . ... 3

Item No. 2 Q81: How well does the housekeeping get done mow—pretty
well, {airly well, or not at all well? )

no problém with how well housekeeping done (from Q77

OF QBO) e e ce e cmcmccae e ccamam -, e emeeceneae 5"
houseckeeping done pretty well. oo ccve e e O |
- housekeeping done {810ly wellom e o cecece e eeeevmeee 2
housekeeping done notatall well o oo oo i
. missing data ob how well housckeeping donée oo ccen - 3
Item No. 3 Q83: Does the housekeeping present s lot of difficulty or &
tile diffieulty?
no probiem with bousekeeping being difficult (from Q77
OT QB2) e e ccmmcccmcceccccacmm—m————am—— 5
housekeeping presents a little difficulty .o cc eeeeuaao. 3
housekeeping presents a lot of difficulty ... ..., 1
missing data on housekesping being diffieultece oo 3
Number Categories
1118 L. Need Met, No Apparent Prohlelh,
996 1.1 Housekeeping situation the same a3 years ago (Q??) :
. and n¢ problem with housakeeping (Q75).
. 43 1.2 Housekeeping problem score is 13 or more; and no
problem with housekeeping (Q75).
} 418 1.3 Housekeeping problem acore fa 106, 11 ‘or 12; no
. , problem with housekeeplng (Q75); and housekeeping
~ done by self (Q74).

o ¥ U (¥ rer
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31 1. 4 Housekeeping sit.uation not the same a3 years ago
(Q77); no problem with housekeeping (Q75); and no
specific problem with housekeeping (Q7S, Qso Q82).

2. Need Met, Potontial Problem
2.1 Not too serious or somewhat serious problem with
housekeeping (Q76); and no dpecific problem with
. housekesping (Q78, Q80, Q82).
6. 2.2 Housekesping problem seora ia 13 or more; and a
not too serious problem with housekeeping (Q76).
4~ 2.3 Hougekeeping problem score is 10, Il or 12; no
problem or a not too serious problem with hou.se-
keepins (Q75 or Q?G), and household member does
housekeeping (Q74
10 2.4 Housekeeping problem score i3 10, 11 or 12; no
"problem or & not too serjous problem with house-
keeping (Q75 or Q78); and person outside of house- ,
o hold does housekeeping (Q74).
12 4 2.5 Housekeoping problem score is 10, 11 or 12; s not
' too serious problem with housekeeping (Q76); and
g housekeeping done by sell (Q74).
4 . 2.6 Housekeeping problem score is 13 or more; and a
. -somewhat serfous problem with housekeeping (Q76).
4 2.7 Housekeeping problem score i3 10, 11 or 12; and & |
somewhat serious problem with housekeeping (Q76). -

3. Uncertain Noed Met, Potential Problem ) :

0 3.1 Housekeeping problem score i3 13 or more; and a
- very serious problem with housekeeping (Q76).

1 ‘3.2 . Housekeeping problem score is 10, 11 or 12; and &
very serjous problem with housekeeping (Q76).

48 3.3 Housckeeping problem score is. 8 or 9; and no.
problem or a8 not too serious problem with house-
: keeping (Q75 or Q76).

10 3.4 Housekesping problam score is 8 or 9; and a some-
what serlous problem with housekeeping (Q76).

0 3.5 Housekeeping problem score is 8 or 9; and a very

serious problem with housekeeping (Q?G)
37 3.6 Housekeeping blem seote Is 6 or 7; and no
problem or a pot too serious problem with house-
', keeping (Q75 or’Q?B} -
7. 37 Housekeeping problem score i3 7; and a somewh&t \
serious problem with- housckeeping (Q76).
9 3.8 Housekeeping problem score is 4 or §; and no
‘. problem or & not to¢ serious problem with house-"
keeping (Q76 or QT6). .

4. Need Unmet, Cun®nt Probiem
\ 4.1 Housekeeping problem score’is 6, and & somawhat.

' ' serious problem with hgusekeeping (Q76).

3 4.2 Housckeeping problem score is 6 or 7; and & very
serious problam with housekeeping (Q?e)

9 4.3 Houszekeeping problem score is 4 or 5; and 8 some-~
) what gerious housekeeping problem (Q78).

10 44 Housekeeping problem score i3 4 or §; and a very

serious housekeeping problem (Q76). .
3. + . &5 Housekeeping problem score is 3; and‘a somewhat °.
. or very serious housekeeping prohlem (Q76).

Omitted Due to Missing Data e N

. . . 25‘-5 4 . .

. _ . - . N
. * d’é‘_.
* -
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Social Activitien: Operational Definitions for Need Assessment.

The following definitions are based on the response patterns rgported within
items 91~98, 105, 108 and 154. The number of cases that is included in each catego-y .
i8 presented on the left.

Social Activities Gehavior scores baced on & seven flem addilive scale; each ftem scorcd
1, 8 or 5 as4ndicaled.

Score
Ttem No. 1 Q91: About how often do Fou talk with friends or relatives en
the tplephone—several times a day, once & day, a few
- timega week, once a weelk, or less often? ,
talls With friends or relatives on telephone several times
- AdRY cnee i ceeeeeeeeeminmsemmemcemmmcoamann 5
. talks with friends or relatives on Lelephone onceaday__.. §
talks with friends or relatived on telephone a few times a .
Week o o e ecrecaaas R A
tatks with friends of zelatives on telephone once & Week. . 3 3 s
talks with friends or relatives on telephone less often. -, 1

missimg data on frequency df talking wn'h friends or rela- o
) tives on telephone. .. o ooe e liieeeaaas o 3= -
Item No. 2 Q02: About how oftep do youd talk ih perdon to Someon ho
. does not live wlth you—almost every day, a few, times a

. - weel, once & week, a few times a month, once 2 month, or
-t Jess often? . .
% contact with non-housebold person almost every day_... 5 .
. T i contact with non-household person a few times s week.. & .-
P Toq contact ¥ith non-household person once 8 week. .- ---. - 3
¢ % contact with non-hausehold person a few times a month. 3§
- g contact with nen-household person once & month..,.._.- le &
- £ ' contact with non-household person lesg often.._....... 1-
* o L % < missing data on {requency of contact with non-house- ¥
. - hold PersOD .o cu meeeeccececmcmmeem—mmem——a- 3
Item Nos3 QU3 you generally spend most of the day wit,h someone,
e pot?
‘does generally spend most of the day with someone:...-- 5.
- - does fiot denerally spead most of the day withsomeone_.. 1
- missing data on whether or not spends most of the day,
with someone._ . ..... [P S, mmcmammemmm——n -
Item No.4 Q95 Is therc o friend, a relative or someone you know that you )
Ay - feel pnme,ulatly clase to, that is: somebody you can be
completély yourself with and in whom you have complete
trust and confidenca? -
' LT B9 elo8e ITieRd e ece e e mm e 5
- does not have close friend .. ... e mmsammammm—. ~ 1
' missing data on whether or not has closefriend. ........ - 3
" Item No.5 Q07: Do youbelong to any ¢lubs, lodges or organizations?
. . ‘belongs to a club, lodge or organlzation. ... ... ammmma 5
* does not belong to a club, lodge or oxganization. ...._... 1
) missing dats on whether or not belongs to a club, lodge or
- OIgRRiZAtbl. _ .. iaecnecemeremecmemammm———_-

Item No. 8 Q08: About how often do you get out of your (house/apart-

- ment) for any reason—almost every day, o few times o
week, sbout orfce o week, several times & month, about
once & month, several times o year, about once s year;
: . never or almost ever except for cmergengiw?

- .
¥
- .

’ -

Q .
B ‘ [ Sl
. 28
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L)
: e ~ -Boesoutof home almost every day....ocececacaaianan. 5
- wgoes out of home a few timesa week. oo eeccccaeaaoa- 3
- v goes out of home nboutoncea week. ... _...... 1
- Boes out of home several times amonth. ... ... 1
. goes out of home aboutonceamonth. . oo el d
goes out of home several timesayear. ..o oooo..o... 1
goes out of home aboutonce a year ... . ovceeeocccceeoaa 1
goes out of home never or almost never except {or
EINeTEeNCIEA . o e e eceecccecemmemeemmm———m——e
. missing data on frequency of leavinghome__ ... _..... 3
Item No. 7 Q154: Are you working at a job now?
workingata Job nOW. cacv v dicccaaaas fmana- 5
not working at 4 JOb NOW. e eecceeevecemmcammm————— 1
missing data on whether or not working at a job now._. __. 3
Socsal Actsvities evalualion scores bazed on g four item additive acale, each dlem scored
1, 8 or 5 as indicated.

Iem No. 1 Q94; Would you say you fee as much of your relatives as you
would like, or not?

sees as much of relatives 88 KO e oo e 5
ddes not see as much of relatives. ..o oo ooooooo. 1
mssing data on whether person sees ans much of relamres © 3

Fem No. 2 Q08. iou see a3 much of that person as you would like, or

not
- ’ sees an much of close lriend L 1 §
does not see a3 much of close friend.. . ... _._..._.__. 1
. - - missing data on whether person sees as much of close
. LY M 3

" Item No.3 Q105. o general, how satiafied are you with the way you spend
your tfme—would you say very satisfied, somewhat
satisfied, or not at all satisfied?

very satisfied with how apend time_.._ ... D 5
somewhat satisfied"with how spend time.. .o co oL - &
all satisfied with how spend time___________. l 1
mﬁgg data on whether person gatisfied with how spend
i o e i iciciccccccccccaaea A

Ttem No. 4 QIOS; How satisfied are you with your life today—would you
aaeyé ?Very satisfied, fairly satisfied, satisfied, 6r not satia-
fis

// very satisfied with Jife today_ .. __c_o___i__. 5
y fairly satisfied with life today. ..o ... ....fo . b
v satisfied with life today - o oo oo ol 5
. not satisfied with life today. o cceool ol ...
/ missing data on whether person is satisfied with life
; today:co..-.. e R T T, 3
‘ /
Categeries - o~
1. Need Met, N'(Mlparont Prohiem .
1.1 Behavior ecore 35 or-33; and evaluation score 20 or
18.

1.2 Behavior Score 35 or 33; and evaluation score 18,

N
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. 137 138 Behav:gr score 35, 33 or 31; and evaluation score 20,
. 18or1l
318 1.4 Behavior score 20 or 27; and evaluation score 20, 19
: or 16.
an4 1.5 Behavig-r score 25, 23 or zl- and svaluation score 20,
18or1l
21 1.6 Behavior score 21 or more.and evaluation score 14,
308 2 Nud Met, Potentisl Problem
123 - 2.1 Behavior score 21 or more; and evaluation acore 12,
3 2,2 Behavior score 21 or more; and evaluation score 10.

49 2.3 Behavior score 19; and evaluation seore 18 or more.
2.4 Behavior score 19; and evatuation score 14,
2.5 Behavior score 19; and evaluation score 12,
2.6 Behavior score 19; and evajuation score 10.
2.7 Behavior score 17; and ovaluation seore 16 or more.
2.8 Behavior scove 17} and evaluatio e 14,
2.9 Behavior score 17; and evaluation se0ts 12.

2.10 Behavior score 17; and evaluation score 10

2.11 Behavior scote 15 or less; and evaluation score 14

or more, \

58 3. Uncertain Need Met, Potentisl Problem
3.1 Behavior score 21 or more; and evaluation acore §

Bobualeiy

.8

or less, .
2%’ 8.2 Behal vior ecore 15 or less; and evaluation score 12
or 10.

3o 4. Neesd Unmet, Curront Problem ®
15 4.1 Behavior scove 19 or lezs; and evaluation score 8.
15 42 l;“lﬂmvior score 19 or less; and evaluation score 6 or

% Omiited Dus to Missing Data :
Combined Emergency Assistarice: Operational DeSnitions for Need ent.

The following definitions are based on the response patterns reported within
Werna },-86-90, 93 an¢t 153. The number of cases that is included in each eatesory
is presented on 'tha left,

qQ1: Inmersl, how is your health now-~would you say excellent, Mtairor
poor?

QB&: It you wéreaick, isihereuomeomyou could call on to help out around the

- hoyee, or to help take care of you?

Q86: Who iy that? (Get Relationship)

Q87: How'available (iafare Person(s) in Preceding Hem) to belp gt any partic-
ular time if you were sick-—always awvallable, often availablg, sometimea
available, available on an emergenicy basis only.

Qas: in an?emugency , 3 there someone you could call on to get help {or you right
away

QSQ —Do you haye s telephone or not?

Q00: 1 there a telepbone you can use without going outaide? i

Q93: Do you geperally apencl moat of the day with someone, of not? .

Q153: Are you able to hear on the telephone (when you use the bearing ald)?

289

-~
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Leng Term Emergency Assistance
Categorien

1. Need Mei, No Apparent Problem

Nnmber

1044
834
32

361

17

115

s,

143

1.t
1.2
13

1.4

Has someone to call if sick (Q85) person is household
member (Q86); and person is always available (Q87).

Has someone to call if sick (§85); person is household
member (G86); and person is often_available (Q87).

Has gsomeone 0 call if sick (Q85); person is non-paid
and outside of household (Q86); and person is
always available (Q87),

Has someone to call if sick (Q85); person is paid
source (Q86); and person is alway9s available (Q87).

s 7

2. Need Met, Potential Problem

21

.22

2.3

© 2.4

Has someone to call if sick (Q86); person is non-paid
and outaide household (Q86); and person i3 often

svailable (Q87).

Has' someone to eall if sick (Q85); person is house- -

hold member (Q86); and person is sometimes

" available (Q87).

Has someone to call if sick (Q85); parson is non-paid

and outside of household {Q86); and person is

sometimes available (Q87)." - .
Has someone to call if sick (Q85); perspn is s paid

source (Q86); and person is often available (87).

3 Uncertain Need Met, Potedtial Problem

3.1

3.2

3.3
3.4

3.5

36

3.7

Has someone to call if aick (Q85); person fs house-
hold.member (Q88); and person is available on, sn
emergency basis only (Q87). .

Has someone to call if giclk (Q35) : Person is non-paid
and outside of household (Q86); and person is
available on an emergency basis only (Q87).

Has someone to call if gick (Q85); person is paid
sonrce (Q86); %nd person is sometimes available (Q87).
Has someone'to call if sick (Q85); person is pald

source (Q88); and person is available on emefgency .

basis only (QS‘I ).

Does not have someone to call if sick (Q85); and

lives with others (demographic information from

Initial screening).

Doi not have'someone to cail if eick (Q85); lives
(demographic information from initial screen-

ing); and excellent or good perceived health (Ql).

Doea not have Someone to cali if sick (Q85); lives

alone {demographic information from inltial screen-

ing); and tair perceived health (Q12.

4. Need Unmet, Carrent Problem

4.1

LI

Omitted Due ta Missing Data

Doea not have soméone to call if sick (Q85); lives
alone (demographic informatiGn from initial screen-

ing); and poor perceived health (Q1).

v
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. \ :
Short Term Envergency Assistance i
Numbe?- Categorles \ .
1286 1. Need Met, No Apparent Problem o
865 1.1 Generally spends the day with someone {Q93).
155 1.2 Does not generally spend the day with someone
. (Q93); has someone to call in an emérgency (Q88);
- lives with other people {demographic information
i’rq?én initinl screenibg); and has own telephone
) (Q89).
245 1.3 Does not generally spend the day with somecne

(Q93); has someone to call in an emergency (Q88);

lives alone (demographic information from initial

screening); has own telephone (Q89); and ahble 1o
' besr on telephone (Q153). -

l - 1.4 Does not generally spend the day with someone
(Q93); has someone to cali in an emergency (Q88);
lives with others {dcmographic information from

. initial screening); does not have own phone (Q89);
’ and has phone to use in huilding (Q90). N

7 : 2. Need Met, Potentlal Problem .
= 6 - 2.1 Does not generally spend the day with someone
{(Q93); has someone to call in an emergency (Q88);
lives alone (demographic information from initial
* screening); does not have swn phone {Q89); has
phone te use ip building (Q90); and able to hear on
- telephone (Q153). .
1 2.2 Does not generally spend the day with someone
(Q03); has someone to call in an emergency {Q88);
. lives with others (demographic information from
. ~initial screening); does not have own phone (Q89);
and does not have phone to use in huilding (Q90).

10 3, Uncertsin Need Met, Potentizl Problem
1 \ 3.1 Does not generally spend the day with someone
{Q93); has someone to call in on emergency (Q88);
lives alone (demographic information from #nitial
. screening); does not havelown phone (Q89); does not
bave phone o use in huilding (Q90); and sble to hear

* - on telcphonc (Q153).

4 3.2 Does not genernily spend the day with someone
(Q93); has someone to call in nn emergency (Q88);
lives nlonc (demographic information from initial

! scteening); has own telephone- (Q89); and not zble
- . to hear on telephone (Q153).
5 3.3 Does not genernlly spend the day with someone

{Q93); does not have someone Lo cail in an emergency
(Q88); and lives with others {demographic informa-
tion frt‘m initial screening ).

ig 4. Need Unmet, Current Problem
1 4.1 Does not generally spend thie day with someone
{Q93}; has someone to call in an emergency (Q88);

el

I
Q . . 2?;- ‘

RIC .

Aruitoxt provided by Eic: .
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- Hves alone (demographic information from initial
screening); does not have. own phone (Q89); has
phone to use in building (G90); and not able to hear
on telephone (Q153).
] 2 42 Does not generally spend the, day with someone
: T (Q93); has someone to ¢al! in nn emergency (Q88);
\ lives glone (demographic informstion from initial
3 sereening); does not have own phone (Q89); and
N\ Pt * does not have phone to use g building {Q90). i
; 13 4.3 Dosgs not generally spend ®e day with someone
AP {Q93); does not have someone to call in an emergency
; ' (Q88); and lives glone (demographic informatiop
" from injtial screening). .

18 Omitted Due to Missing Data

.

¥

, Combined Emergeney Assistance

Number Categories "

1022 1. Need Met, No Apparent Problenr ’
Need met, no apparent problem on both long term ‘and short
term emergency assistance.

116 2. Need Met, Potentlal Problem -

‘ Need met, potential problem on either long'term or short

term elnergenoy assistance or on both,

141 ’ 3. Uncertain Need Met, Patential Problem

. Uncertain need met, patentigl problem on either long term

or short term emergency- asdistance or on both, ~ .

20 *4, Need Unmet, Current Problem
Need unmet, cwrrent problem on cither long term of short
term emergency assistance or on both.

18 . Omitted Due to Missing Data

Food Shopping: Operational Definitions for Need Assessment. -

The following definitions are based On the response patterns reported within
1tems 133, 133, and 136. The number of cases that is included in each category is
presented on the left.

Q133. How much of a’problem is shopping for (ood and other things you need
around the house—is it a big problem, some problem or no problem at all?
Q135. Who usualiy does the grocery shopping? (Get Relationship)
Q136. How often is the food shopping donc—would you say it'z as often as you'ds
like, not quite as often a2 you'd like, op not neatly as often as you'd like?
¥ -

Namber .. Categorles
1121 -1. Need Met, No Apparent Problem
1051 - L1 Food shopping done a3 often o3 would like (Q136);
. and no problem with food shopping (Q133). * -
70 . ‘ 1.2 Food shopping done as often as would like (Q136);

gome probleny with food shopping (Q133}; and food
shopping done by sell (Q135). .

121 4 q Need Met, PotentlaY Problem

4 2.1 Food shopping done as often as would like (Q136);

. some problem with food shopping (Q133); and food

; . shopping done by household member (Q135), :
15 2.8 Food shopping donc ns often ag would like (Q136);

. " some problem with fopd shopping (Q233); and food

272

-
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N s(la:ppmg done by a’person outside of bousehold
- 135
’ 24 2.3 Food shopping done not quite as Oftcn as would like
(Q136); no problem or some problem with food
- shoppmg (Q133); and foog shoppmg done by self
Q135

5 2.4 Food shopping done not quite as ol'ten 23 would like
(Q138); no problem or some problem with food
shopping (Q133); and food shopping donc by house-

hold member (Q133)!

7 2.5 Food shopping .done not quite as OI’ten 83 would
v like (Q138); no problem or soine Prohlem with food
shopping (Q133); and food shopping done by a

v persen outside of household (Q135). ’

46 2.6 Missing data on whether food shopping done as

. often a3 would like (Q136); and no problem or some
problem with food shopping (Q133),

53 3. Uncertzin Need Met, Potenti®l Problem

1} 3.1 Food shopping done nof quite as often as would like
{Q138): and Big problem with (fod shopping (Q133).
10 3.2* Food shopping done not*nearly as often as would
. tike {Q138); and no problem of some problem with
food shopping (Q133).
31 3.3 Food shopping done as often 83 would like (Q138);
and big problem with fond shopping (Q133).
1 3.4 Missing data on whether food shopping donec as
B often 03 would like (Q136); and a big problem with
food shopping {Q133),

B - 4. Need Unmet, Current Prohlem
8 4.1 Food shopping donc not nearly as often as would

C ~ like {Q138); and a big problem with food shopping

(Qi3d).
14 Omltted Due io Missing Data
Food Preparation: Operatibnal Definitions for Need Assessment.

The following definitions are based on the rcsponse patierns reported within
items 115-117, 126, 127 and 120, The number of cases that is included in each
category is prescnted on tho left. ‘

QE15: Who usually prepares your food? (th Ro]atiomhip}
Q116: Is there any reason why you coutd’'not prepare your own food? (If Yes,

Specily)
Q!‘i? At this present time, is getting the food prepared usually o big problem.
little problem, or no problem at all? -

Q126: For a lot of different reasons, people sometimes don't eat the right kinda of
food or don’t get enough of the foods they should have, -

Do you think there are times when you do not eat enough of t.he rlggt.
. kinds of foods?
Q127: About how often do you not est enough of the right Einds of foods—would

you say you often don't ent the right kinds of foods, or sometimes don't eat
the right foods, or just once in o while don’t eat the right foods?

Q120% Which of these statements best describes your usual eating pattern:

1. I usually eat regular ineals and only rarely sndek duting the day. (How
many regutar meals usualiy—l1, 2, or §7) )
4

_73 .
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I

2. I usually eat one reguldr meal a day and snack quite a bit,
3. ¥ usually =kip regular meals and just snack all day long.

Number

1116
818

169

(

125
19

» t
"

.

R

-

Categorles.
1. Need Met, No Apparent Prohlem:

11 Usual eating pattern is 3 regular meals (Q129); eats
right kinds of food (Q126); and no problem with
foed preparation (Q117).

1.2 Usual eating pattern is 2 regular meals (Q129); eats
right kinds of food (Q126); and no problem with
food preparation (Q117). .

1.3 Usual eating pattern ig either 2 or 3 meals (129);
once in & while' does not eat right kinds of food
(Q127); no problem with food preparation/(Q117);

_ Either food preparation done by self (Q115) .
“Or « could prepare own meals (Q116).

1.4 Usual eating pattern is either 2 or 3 regular meals
(Q129): eats right kinds of food (Q126); and little
problem with food preparstion (Q117). .

,1.5 Usual eating pattern is either 2 or 3 regular mesls

(Q129); missing data on whether persbn eats right

-kinds of food (Q126); ard no problem with food
« preparation (Q117). N

' 2. Need Met, Poiential Problem -

2.1 Usual eating pattern is either 2 or 3 regular rresls
(Q129}; ents right kinds of Yool (Q126); and big
roblem with food preparation Q117).
sual eating pattern is either 2 or 3 regular mesls
« (Q129); once in & while does not eat right kinds of
food (Ql27) ne problem wita food preparation
(Q1 7); and cannot prepare own meals (Q1186).
Usual eatmg pattern g either 2 or 3 regular meals -
‘(Q129); once in a while does not eat ng}lt kinds of
. food (Q127); and little problem or big problem with
™ food preparation (Q117).
Usual eating pattern is 1 regular meal (Q129),
Eit qright kinds of food (Q126) i
5 while does not eat right kinds of ﬁod
(Q127); ngFproblem or little problem with food
preparatiop (QE17); .
v Eiher foo preparatwn done by self (Q115)

22

dog pattern is cither 2 op*R regular meals
i fometimes does not eat dght kinds of

¥7); and no problem wif.h l'ood preparation
~ QU7 N
2.6 Usual eatiif patiern is eithef. . 2 or 3 regular meals,
{Q129); som®imes does not et right kinds of food
58127). and little problem with food preparation

117).

Usual eating pattern is either 2 or 3 regular meals
(Q129)y missing data on whether person eats right
kinds of tsod (Q126); and nqle problem with food ,
preparation (Q117). * v R

2.7

3. Uncertain Nesd Met, Potential Pioblem .

3.1 Usupl eating pattern is either 2 op 3 regular meals
(Q120; often does not eat right kinds of Iood [Q127); ;

r

-‘,,,.,

.
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L ' .
I and no problem or littie problem with food prepara-*
. tion {Q117).
- 5, 3.2 Usual eating pattemn is either 2 ot regular meals
(Q129); sometimes or often does not'pat right kingds
® of food (Q127); and big problem food prepam—
tion (Q117).
3 3.3 Usual esting pattern is either 2 6: 3 regular ‘meals
(Q129); missing data on whether D eats right

kinds of food (Q126); and hls pro with. food
% preparation (Q117).
- 17 34 Usual eating patternis 1 resularmeal (Q129); some-
: times or often does ot eat right kinds of food (Q127);
and no problem or little problem with food prépara-
tion (Q117).
3 . 3.5 Usual eating pat is 0 regular meals (Q129); eats
. right kinds of £ (Q126); and no problem with
. food preparation (Q117).
5 4. Need UnmetsCurrent Problem
2 - 4.1 Usual eating pattern is 1 regular meal (Q129) some-
times or often does not eat right kinds of food (Q127);
and big problem with food preparation (Q117).
3 4.2 Usual eating pattern is 0 regular meals (Q129); often
. does not eat right kinds of food (Q127); ahd big
problem with food preparatlon {Q117).

31 " . Omitted Due to Missing Data
! - *
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‘Discussion '

Shanas: Could the group that. you descnbed i havmg all t.hen' needs
currently met and no ‘pmblems have included s group of saverely im-
paired who are bomg taken care of by fam:ly members?

. !
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Branch: Yes, we might have considered those severely impaired elders
who are being taken care of by family members to have their needs
currently met with no apparent problems. We did differentiate those
categorized as need currently met with no apparent problem into three
subgroups. (1) Those who were self-sufficient, (2) those who relied on
a within household supportgsystem (which includes the group you

. mention), and (3) those who relied on a support system outside their
households. ‘

Shanas: As I understood the data, either the people were a lot heaithier
1 Massachusetts than are those in other national studies that have
been reported or you are using a diffgrent definition of people in need.

Branch: That observation introduces a peint T W,Jﬁld like to emphasize. .
This 3tudy in Massachusetts is concer@ﬁ.ﬁ@ the elders who have
unmet needs. They are about 3 to 7 percent of the population, and these
people definitely need intensive health care and social support services.
We should not neglect these people. The other studies you sllude to
have focused on a more inclusive concept, namely all the People with
needs, regardless of whether the neéds are being met or not. I Would
emphusize that we need to cpncentrathe more restricted group,
those 3 to 7 percent of the elders with unarét needs who require intensive
services, those elders who represent a manageable problem which can ¢
be ‘solved by a correct application of existing resources. Those other
elders with met needs, sych as those who have needs and have found
someone {0 help them dress or those who have needs and havesa leg
brace to help them walk following & stroke, those elders quite likely

do not want to be considered as part of the elderly who need help from =
“the social service system. Combining those elders with met needs with
those elders with unmet needs to yield one group in need frequently
serves to transform a manageable problem into an unmanageable one for
the program planners. :

In general. the suggestion that the elders in Massachusetts are
perhaps demographically (lifferent from the national group is not sup-
ported by the Jdata, with the exception that the Massachusetts sample
underrepresented non-Caucasian elders.

Brebm: A point of clarification in terms of this discussion. Research
on isability within the working age population may show that there
1s a distinction between impairment and working disability where
impawrment is the physical incapacity to perform and disability is the
social incapacity to perform certain required functions. .
Part of it relates, then-—given a medieally Jefinable impairment—
to what the expectations of the individual are and what the expectations’
of the situation are. Someone who is incapable physically of Joing much
may not Jefine himself as Jdisabled because he had no eXpectations of
being. able to Jo that much. This becomes crystal clear when you are
dealing with the working age population fwhere there are many, many
mwore people wliv are physically impaired than defining themselves ag
being disabled. "o
4
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Kovar: What happened to the people who were interviewed the ﬁrst.
time afd not the second time? Apparently-you lost onc in eight'? 1

Branch That is nearly correct. One in cight.would be 12.5 pereent not
reinterviewed, whereas we actually had an 89 percent response rate for
the eligible time 2 respondents. Here are the numbers: All 1,625 elderly
respondents from-time 1 were assumed eligible as time 2 respontlents A
total of 146 were sub%equentl found/lhehglblc 2s noninstitutionalized
elderly in Massachusetts at time 2 (103 had died Juring the interim, 26
had entered the longeterm care institutional system, and 7 had moved
out of State). In total, 1,317 personal interviews were conducted with
the 1,479 elizible respondents, which is an 89 percent response rate.

Kovar: In your statements on the functional disability and what has
happened in the second point in time, it will matter considerably if those
who are lost to foliowup are different from thosé reinterviewed. That is
the oty reason ! was raising the point. Obviously those who have gone
into long-term care facllmes may not have a0 unmet need, but they
have aneed. .

Branch: Yes, but again, the number of people who went into lo.ng-tell"m
care facilities was too small for us to Jo anything with statistically at
this time. We did collect information on them and they will not be lost.

Kovar: Are you going to reinterview egain?
‘Branch: I hope so. N

. - . L e s
Siegel: In your calculations of the percentages indicating the
probability of dying in 15 months—that is, before the next interview—
was age taken 1nto account or controlled for in some way orjust ignored?

\

ranch: Age was a statistically significant discriminator at that first
level of analysis, but Tot at the second level. That is, age categorized
into 5-year mtervals did not account for 1 percent of R-aquared in
.the regression analy~.1s Recall that we only had 103 cases distributed
over five categories. The fact that age did not reduce R-squared by 1
percent ean be an artifact of & msufﬁclent sample size,

-
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.. Self-Assesdment of :Physical Funcﬁbm
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-+ In 1972 the Adult Development and Aging Branchof the National
Institute. of Child Heaith and Human Development held & conference
on the epidemiology of aging. The aim of that conference was to’stimu-
. late the usé of epidemiologic methods in the-dtudy of aging itself. As
Adrian Ostfeld ({) pointed oyt in his introduction to the conference
papers, aging was not a disease. Like disease, however, aging could be
" operationally defined, and like disease, aging follows different natural
histories in different populations and in different settings. Ostfeld
noted that in studying aging using epidemiologio, methods one could !
concentrat&&n either the correlates or the dete ants of the aging

¢ process. ’ )

»- +  The present. glaper addresses itself to certain of the correlates of
aging in two populations: white and black Americans.aged 65 and
over, living|outside of institutions. As is well known, the life expec-

ancy of white women, the longest-lived group, was 76.6 years com-
parecl to a life expectancy of 71.2 years for women of black and other
races. For men, the comparable figures were 68.9 years for whites and
62.9 years for blacks ‘and qther races. For survivors who reack the
age of 65, however, these d¥ferences in life expectancy between the
races have almost vanished. Life expectancy at age 63 was 13.4 years
for white men and 13.4 years for men of black and other races; 17.8
years for white women and 16.7 years for wom@of black and other
races. By age 75, black sutvivors, on the average, could expect to
outlive their white contemporaries (2 3.

Although life expec{sncy of persons of black and other races and
of whites at ages over 65 is roughly comparable, it cannot be assumed
that the physieal capacity of these two groups is also comparable. Are
“the two ups alike igf their physical mobility, in their capacity for
self-cazdfund in their reports of iliness? Some answers to these questions
are given in this paper. Findings are reported in four general areas.

. These are:

1. The differences in physncal mobility between white and black

Amencans ' :

| | ‘

* The 1975 survey of the ag( d was supported by the Administration ory Aging,
. . gront number 96-A-369, and the Social Security Administrotlon, grant number
: * 10-P-57823. Glorin Heinemann had major resptmsibiiity for the prepamyoq of the
_ tabular data.
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2. The capacity for self-care of these two populations a5 measured
. by théir self-reports of activities.

3. The relatlomhap betweerd the capacity for self-care and rEports
of lness requiring a> much as a day in_bed, and between capacity
for self-care and the use of ‘physicians. -

4. The relationship between the capacity for self-care and | mcreasmg

age.
Methods

The data were (lra“n from a 1975 nationwide probability sample
study of the nonintitutionalized population aged 65 gnd over. The
sample used in this survey is >0 designed that every eligible person, in
this Instance, every person aged 65 and over not residing in an institu-
tion, ha.s a predetermined chance of being Iocated and interviewed.
insure that black elderly would be represented in the sample
in thfir proper proportion to the total population, the samp esign
callgfl for an overample of blacks, In the final analysis“®ach case in
. the fample was weighted by its location. The age and sex characteristics
of the sample population agree almost exactly with the characteristics
. of bohﬁm the white and black aged populations es reported in the 1970
- Census, although there i> some slight underrepresentation of older
black men in the sample. Findings from the sample, however, may be
generalized witht confidence to the total elderly population of hoth
races living outside of institutions..

About 5 percent of tire white lderly and 3 percefit of the bla.ck
elderly were reported as residents in tﬁsmutmm in the 1970 Census (4).
The ,proportion of the elderly living in institutions seems not to have
risen between 1970 and 1975. E'sing data from the Current Population
Report, Siegel says.."Slightly less than 5 percent of the population
65and over resided in msuwtlons in 1875” (2).

N -~
- e .

Findings v _ .

: : x N
Mohility of the aged.—Table TII-28 shows the results of a study of the
physical mobility of the American sged in 1975, In the total inter-
view ed sample, 14 percent of the aged were cladsified as being restricted
in pliysical mobility, i.e. bedfast, housebound and able to_ go outdoors
only with difficilty. %

In 1972, the National Center for'Health Statistics, using somewhat

vdifferent questions, reported that about 17 percent of the noninsti-
tutionalized elderly had some limitafion of their mobility due to a
chronic cendition. In the National Center analysis, 3 of every 10 of these
persons, about 5 percent of all elderly, were descl:lbed' 83 having limitg-
tions sufficiently severe to keep them confined to the house. The
remainder, although able to leave the house, needed the asdistance of
another person or had to wse help Such as a wheelchair (6). In the
Present 1975 survey, howaver, persons confined tp a ‘Wheelchair, who
were not totally bedfast were classified as housebound. About 7 percenl\@'

[c
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- Table H1-28. ' : -~
Phymcal mobi}my of the nomnstltutmnnl population aged 85 and over by sex antd race: 1975 (percentage chstribution)
v Whites Blacks Total !
Degrea of mobility 4
-y Men Women Al Men - Women Al Men Women Al
Sample located: ? ' ) .

- Bedfast.-momcccmecmcaaoa 3 3 L8 6 3 4 2 3 3
Housebound . ... S 6 ’ 8 7 5 10 8 8 8 7
Ambulatory - .o ceeean-. 91 89 g0 89 a7 88 92 89 g0
Fotal - N oo cecaee. 100 100 100 . 100 100 100 100 100 100

N (weighted).......... (2,458) (3,573) (6,039)* ~ (218) (325§ (545)% (3,070) (4,488) (7,660)
Sample interviewed:

Bedfast o o cneceolceenan. 2 2 2 z 1 1 2 2 2
Housebound..ccccaee ... 4 ¢ 6 1 7 5 3 6 5
Ambulstory. .. ... ... 95 - 9 93 97 02 94 95 11 93
. Can g0 outdoors with ’ -
- difficulty ..o 4 - ., 8 6 5 )Y 12 4 8 7
Can go outdoors with- -,
out difficuity....... . 91 84 86 92 7% 81 91 83 86
Total.woucao . e 100 leo - 100 100 100 100 100 100° 100
N (weighted).. .cceceaan (2,127) (3, 140) (5,267) (177) (288)  .(463) (2,314) (3, 441) +™5,755)

N - M

+"The total colutnn inciudes persons of Faces other than whits and blsck (23 weighied casas): it alw includes 1051 weighied ca3os where tace 13 not known.

37The percentags of bedfast respondents by based on all bedfast personis located. Intervietrs with Proxy respendsnts were taken for all bodfast persons who conld nit be inter-
M.Themtamolhm ambulstary respondents in the sacaple focated wero estimated trom thelr propartions m the sample interviewed. and from background
dats on nonrespondents secured by thkinjarviewers. .

¥ includes coses where sex 1 not khioWh: whites, § welghted casce, blacks, 1 welghted cass; and total, (whitss, hiacks snd tinknown races) 105 weighted cases,

\‘1‘ 1
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_ of ull persons interviewed in the present survey had mobility limitations

20 severe that th?y were classified as either bedfast or housebound.
These reports of limitations of physical mobility among the elderly
population of the United States 8s a whole obscure the restrictions on
physical mobility reported by the black aged, ~particularly black
women. Eyzhteen percent of all blacks compared with 13 .percent of
all whites were restricted in their physical mobility. Among black
women, 25 percent were restricted in their physical mobility, l.e., one
. of every four aged black women were ejther bedfn.at housebound or

able to go outcloors only with difficulty.

Capacily for self care-—An index score to messure the functional
capacity of black and white Americans 1s used in tables I11-29, IT1-30,

and III-31. This index differs from.the measure of sociobiological

functionung dJdeveloped by Sidney Katz and his associates, the well-

knogrn index of ADL, which is primarily concerned with assessments of
Jefieits in fynction aMOng sick people (6). Instead, the index focuses on
what may be called “degree of fitness” to derive some measure of the £
ability of the aged person to perform those tadks which make him inde-
pendent of others for personal care (7). The scores are based on the

old person’s answer 1o six questions. (1) Can he go out-of-doors? (2)

Can he walk up and down stairs? (3) Can he get about the house?

- \4) Can he wash and bathe himseli? (5) Can he dress himself and put

on @oes? And finally (6) C'an he cut his own toenails> Each respondent

" i> asked whether he can Jo each of these tasks without difficulty and

without assistance, with some difficulty, but still without the help of

another person, and finally, with dJifficulty and only with the help of

. another person. These questions on the physical functioning of the

aged dJesigned to messute capacity for self-care have been used in na-

tional studies of the el(lerly in, Belmum, Britain, Denmark, Israel,

Poland, and Yugoslavia as well as in the United States and their valid-

ity and reliabdity are well-established (8, 7). Scores for functional ca-

pauty may range from zero or no reported limitations, to seven or
more. The higher the index the greater the incapacity.

While only 12 percent of all aged Americans have scores of three
or more, which indicate ;ome major limitations in their capacity for’
self~care, when this gross total is amalyzed by race, 11 percent of whites
have scores of three or more compared to 21 percent of blacks, Women/
irrespective of race, are more likely than men to be restricted in their
capacuy for self-care. Again, black women are the most likely of ali_
persons to report himutations their capacity for self-care. One n .
every four of these women havp scores as high as three or more (See
table 111-29). * .

Table I11-30 gives the proportion of the elderly of each race
who report that they have difficulty with or are unable to perform the |,
vanéu. physical tasks that make up the index of functional capagity.

Frgm thi- table it »» 0bvious that among lheae,tn.sk-., two are espécially
- dufficult for the American aged. These are “walking stairs” and "“cut-
ting toinml,s Again, the (ifferences between white and black elderly

i +
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Table M-29.° A
Capaclt.y for salf-care. noninstitutionsl populat.xon aged'65 and over by sex and raca 1975 (percentage dgt.nbut.lon;
" Whites Blacks Total
Index Score - - —
Men Women All Men Women <Al Men Women Alls

S T4 6 - 6 59 3 44 73 62 87
| 73 S 18 21 20 29 38 35 19 23 21
Bt B 5 6 8 7 10 9 5 7 6
5to&-----,----.---.---.--- 2 5 4 5 11 8 2 6 4
7 O MOTC e a eemem v (3} 2 I {8 7 4 ). 3 2

o Totalecnceecaeacran, 100 100 100 100 100 . 100 100 | 100 100
N (weighted)... - g @ Tty (5, 160) (175) (283) . (458) . (2,274) (3,366) (5,640)

-¥ Bacindes bedfast persony. A

3 T'he total coturnn Includes. Persons of races other than white and black (1} welghted mea) and 14 weigbted cases where rucs 5 not knawn,

+ Less than | petgent alter rounding; _
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are apparent. Twice as many blacks as whités have problems jn walking
stairs, and almost twice as many blacks as whites have problems in
cutting their toenadls. Almost one in every. foyr whites and two in every
four black~ find stairs a problem, ope in every fiveavhites and one n
every three blacks has problems with his toenails. The other items in
this mdex, getting about the house, washing and bathing, dressing and
putting on shoes, are less difffcult for’older Americans, but in every
nstance twice & many blacks 8s whites report that they have difficulty
in performing these common tasks. It should perhaps be noted that, as
indicated by the reported problem with toenail'cutting,” problems of

foot care are mentioned so often by old people that it is difficult to

understand how broad-spectruma podiatry services continue to be
cxcluded from coverage under health insurance for the aged. -

There is & clear and expected . relationship between index scores
of functional capacity and old peoples’ reports that they have spent at
least one day in hed because of ilncss during the past year, ghd that
they have recently ~een a doctor.fT'able ITI-31 shows these relatidnships
for all clderly and for whites aptl blacks separately. One of every four’

old people in the United States reported that they had spent at least—

a day 1n bed because of illness during the year before they were inter-
viewed, Those persons whose 1ncapagity ‘scores were three or more,
how ever, were twice as likely to have spent time im bed ds.pergons with
lower index seores. Agnip) the difference betweeén the two racial groups
is apparent. Blacks were almost twice as likely.as whites to Feport some
time 10 bed because of illne~. For all older people, higher index scores
were associated with greater recent use of physicians. Blacks were more
likely than whetes to report a recent dottor visit, About 4 of every 10
blacks compared to 3 of every 10 whites reported such a visit.

Increasing age and cépacity for self-care.—As shown in table I11-33,
capacity for self-care was found to decline with theage‘of the samples
cohort. At ages 65 to 69, only onc person in 14 had 2n index score*of
three or more. Atnong those age 80 and over,“however, one "person in

; four had an index score of three g more on the capacity scale. Blacks
g

start out at ages 65 to 69 with Mgher index scores than whites and-
these higher ~cores for.blacks continue ot cach age group. However, the
older the col®tts of blacks and white¥, the less the diferences in ca-
pacity scores betw cen them. For ages 65t0 69, blacks are three times 28
likely a» whites to have high ~cores; for ages 80 and over, only 1% time$
as hkely. The dechine in the differences in high scores between blacks
and Wwhites for advan#ed age cohorts caa be correlated with the decline

-

in the differences in hfe expectancy between the fwo races as survivors
4 "

age. One may ~peculate that, were valid reports available for pefsons

- aged 90 and over, blacks would have *the same or better reports of

physical function than their white contemporaries.

Table, ITT-33 shows the proportion of persons of different ages
reporting difficulty with eachof the items that make up ‘the index of
capacity. gehe proportion of persons who report they have difficulty
with a speaifid task increases with age for both whites and' blacks At

. " " . °
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Table II!-SO b
Percentage of persons aged 65 and over reporting dzﬂiEy with common physical tasks by sex and race: 1975 !
B > Percent with dxﬂiculty & '
Task Whites Blacks Total *
: .Men  Women K Men  Women Al Men . Women ° AN
Walking saits_ -« cecueceeenns < 18 2 22 a2 5 4 18 " 28 24
Getting about the house .. .. 3 9 8 5 18 “13 3 9 7
Washing, bathing.e-: o oo -... 4 10 . 7 L7 | 38 14 4 10 8
 Dressing, putting on shoes._.. . L 8~ 7 6 20 15 6 ¢ 9 8.
Cutting toenails. ... 7 22 . 20 s2l | 44, 36 17 2¢ .21
N (weighted) .« occuoceccuaee  (2,089) (3, 071) (51600  (174) ~ (288)  (458), (2,273) (3,367) (5,640)

1!mludubedhtpmma incindes housebonnd persons who cannot do physical tsksatall,
*mwmmmﬂmmdmomthanwh!luudhhck(llwd;htedm)mdummedumwhmmhmtmm -

=y %
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Table HI-31. &
Illness and use of dostory, persons aged &6 and over by capacity scores and race: 1975 1
: ) Whites . Blacks Al
Hlness, use of doctors  * - =
. 0to?2 3+ All 0to2 i+ All 0to2 i+ AN
Percent illinbed in past year.._ 22 7 33 64 .40 22 50 26
N (weighted) oo o oo (4, 576) (885) (5 160) (358) - {99) (458) (4,956) - (683) (5, 640)
Percént who saw dostor with- ) .
* jnpastmonth_..____.______ 30 £ <82 B’ . 80 43 30 49 33 n
N (weishbed)--..‘.---. -------- (4 568) {582) (5, 150) (356) 4 =X 99) (456) (4, 948) {680) (5627) -
lmmm;emm. » ]
. 3Thetotnlsmthsacolumnsmqlmmmothuthanwhltoaadblack{ll!elxhhdms) and 14 welghted cases wherorace i3 not known.
rJ °. . -~ 3 \‘
. * * ) a
.‘4_ - * -
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Tahle MI-32.° ' ‘
Capﬂclty for self-care by age, sax, and race, noninstitutional population aged 66 and over. 1975° (Parcantaga
distribution) N
) N ) Whites Blacks . ‘Al Y
gree of mobility . -
. Men Women All Men Wamet} All Men Women Al
85 to 89: . Lt ’ *
0t0 2 et e 94 o4 94 92 77 83 93 92 93 .
B3PIUS. e oo é é 6 10 23 is é 8 7
Tottle ey e 100 100 100 100 . 100 100 100 100 100
N (welghted) ............ {804y (1,107) (1,911) {(73) {113) {186) {887y (1,220) (2, 10?)
7[& to 74; Vo . .
LR T ! | 88 90 @ 78 86 o4 - 87 90
r R 1T S 8 12 10 m 22 14 8 13 10 -
S Totalococoeeeoeaeeeee 1007 100 100 ® 100 100 100 00 100
N (weighted) oo _ oo eee {815) . {848) (1,463) {(47) {68) {115) {682) - (920) (1, 582)
75 to ) .
0802, covammmnnns e 93 82 86 ® 59 70 92° 80 85
T 7 18 1“4 .0® 39 29 8 20 , 18
Total.eene .. S 100 _ 100 100 ® 100 100 100 * 100. 100
N (weighted) .. .. ._..... (379) .| (533) {912) {28) {51) {79) {407) (591) (998} ,
80 and over: ' - § > ’ .t
0602 auecemceee- S 87 74 77 - ® 4 67 85 83 73 77
3 | 23 1L S, U S 15 26 22 ® .33 s 3 17 ° 27 23
g N T 100 100 100 - @ 160 100 100  100-
N.(welghted)-----,--..-- {291) . _'_,(.5331_.__(814)“ --A{27) (51) , (78}-\[318) ' (B34)—-- {952} ——
) Excludes bedfast persony.
¥ Tha totsls In thess columns pmmolmesutherthmwhuoandhhek mmhuamu) sndutdshudmwbeum ot known. '
O e ot computed whers baso is 1oas thap 0. - *
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Table 111-33,

-

Percentage of persons aged 65 and over reporting difficulty with com-

mon physical tasks by age, sex, an

and race: 1975 *

Ll

Percent reporting difficulty *

Age and task Whites Blacks
- Men  Women All Men  Women Al
65 to 69: .
Walking stairs. .. 15 15 15 27 4“4 &
Getting about : °
the house. ..... 4 4 4 ' 3 13, 9
Washing and g
bathing....--.. 4 ] 5 5 14, 10
Dressing, putting .. " .
on shoes... . ._ 4 ] 5 6 21 15
Cutting toenails.. n 10 10 15, 40 30
N (weighted). ... (804) (1,10 (1,911) (73)  (113)  (188)
70 to 74: R . ’
Walking atairs..... 15 - 23 19 *) 52 42
Getting aboht .
the house...... 1 7 4 * 15 10
Washing and A L
bathing... ... 3 7 5 .0 ™ 12 8
Dressing, putting 4 ¢
on shoes. ... ... 3 67 5 * 10 8
Cutting toenails_ 19 20 19 -3 . &7 28
N (weighted}..._. {615), {848) (1, 463) 47} (68) (115)
75t0 79 ' .
Walking stairs.__. ‘14 34 / 25 *) 58 . 50
Getfing about .
the housé-— ... 2 w s ® 2 19
Washing and . ' ’
bothing - . -- .42 8 M 24 19
Dressing, putting ’
on shoes....... 6 10 8 M 17
Cutting. tocnails. - 20° 27, 24 - * 48 “41
N (weighted)..... (379} (533) {912) (28} {51) (79)
80 plus: ) Ce
Walking stairs---- 26 © 46 39 - (*) 60 58
Getting about . ° _ ¥
the house...... . 5 17 13 * 25 . 19
Washing and s
. bathing...... 7 - 18 14 " . 29 26
- Dressing, putting “ \ .
n shoes. .- 14 16 16 « () 28 23
Cutting toennils., . 25 42 37 ") 58 54
N (weighted)..... (201) (.5335 (874) . (21 (8D (78)

« Eteludes bedinss persons, excludes momer than white and black Ll weighfed ca%e9), and 14 wiighted

cases whire yece 13 not known.

-~ "

1 Hates compuled on the bass'af the aumber of elig bis respondents who snswered cach of thess questions.
The base for each rate therefore earies stightly The aumber of "o ansWers ranged from0'to 3, 4R Do [AMAnce
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. least 1'of every 10 wl}ite's afid 2 of evefy 10 blacks aged 80 and over
has problems getting abous the hoyse; washing and bathing, and dress-.
ing and putting on shoes. The more comgon complaints—problems
with steirs, problems with cutting toenails—are reported by 4 of every
10 whites and § to 6°of evely 10 Blacks in this age groyp. ¢
Table ITI-34 givgs the relationship between the age of older geople

and their reports that they have spent at least { .day in bed because of
illness during the past year, and their Teports of their yisits to doctors. _.
Jn interpretthg this table, itshould be recalled that the most physically
deteriorated and frail -old people, hieually aged 80 plus, are likely to be
institutionalized and thus excluded from this study. It is perhaps for

is reason thaf theré is no marked increase with ageiin the proportion .
.01 .persons who said thdt they had spent at least a day in bed because .
of illnesy during the previou yespSimiarly, amohg whites there jsno |, .
marked incredse with age of those who said they hag,seen a doctors
dufing the' mdzth before their interview,. Blacks sre léss likely tosbe§ .
institutiondlized than whites: The reports for%lscks show the expected.
increfse with age in the pere&tipn who haye seen a doctor during the
past month. Women, whether white' or black, are more likely than men
to report that they have seen a docter. Once again, black womien are- .
srore Jikely than white womén to be.ill and more likely thun whites to
.+ roport that they have seen a physician. -7 >

"l-:

-
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Summary and Future h e b “

“The findifigs from a national suvey of older Americans show that black,
Amerjcans ato more restricted than whiges in physical-mobility, that”
black Amertesns are less able than %hltes to care for their physical .
" needs; that blacks sre mong likely than whites to have illnésses whicle &
* keep them in bed; and that blacks are moge likely than whites 1o report .
recent contacts with a doctor, Black women appear to be the most in-
‘capacitated: group in the nohinstitutionelized aged population, thosp
~ most likely to be restricted in mobility and those'most in need of help in
¥ the activities Telated to self-carp.+ - .
. "With advances in age, the physjcitdifferences between black and
" white cohorts appear to becoire less, but at least 1 of ‘every 10 whites
* and 2 of every 10 blacks in the group over 80 has problems in getting
aboht the house, weshing and hatking, and dressing s_nd putting on shoes,
Thé data in this report,point $0 af least two imporfant aréps for
*  both fesearch and policy consideration. The first is, What can be done
to imprové the physical fonctipning of ofder Americfns? About- one-
fifth of the population over 65 is now over 80 (4.5 milfion persons), By ~
the year 2000, it is expected that those-gver §0 will total 6 million per-~
sons. If there 15 no mpjor ch .in_ the capacity for delf-care among this
segrgant of the agétl durlng the next two decadeés, the demands for home
peisind home health aids to assist thé ofer-eighties in the activities
v of daniy living will be ¢normous, ) ~ -
. These demands Izr help will bé further increased by changes iof
’ anmily structure and <iz¢, and by thi increased labor force participation 7
ERIC ~ N
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Table IMI-34.
Tliness and use of doctors, persons aged 65 and over, by age, sex, and race: 1975 2 {
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of women who to this stage have acted as unpaud family helpers in the
care of the elderl} (10}, There is an obvious need to Jecrease the in-
cidence and severity of di-abling conditions among the aged. All possi-
ble means of education, prevention and treatment should be explored
in an effort to achieve these goals (I7).

Another finding of this research has more immediate applications.
It is apparent that reports of the health status of the elderly which
group ull Americans together obscure the special health problems of
“minority groups, blacks any probably others. It is obvious that the
health problems of blacks and whites differ, but what then of aged
Americans of other ethmie groups within the American scene? We need

‘to di-aggregate summary data in order to know more about the health

situation of -pecial minority groups among the aged, and more about
the health status of older Americans of different ethnic backgrounds and
cultures. By comparing these groups, we can learn which differences in
phy~ical functioning inf old age appear to be'the result of different na-
tionality and cultural backgrounds and which appear to be primarily
age-related.
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Discussion . ) ,

* Adelman: With regard to your functional index, Dr. Shanas, how can
You make distinctions between actual functional loss and other param-
eters such as lgck of desire for self-care, desire for interact.on with
other people, or practices of the physicians that they choose?

Shanas: There are a series of questions in the index which serve to
define the categories. In"the case of the bedfast, they absolutely do not
get out of béd. Whether this is because they do not want to get out’of
bed or it is too cold or for some other reason, I cannot say. In the case of
the housebound, the respondent hes to have been in the house for at
least 6 weeks. There are a series of questions about that. These questions
have been used in national studies throughout the world, and appar-
ently, théy do discriminate for gross categories. People behave quite
differently if they are bedfast or housebound: 1f anyone does not want
to do something and says he cannot do it, then effectively he cannot
_doit. ' .

Gruenberg: I think there are three different questions invalved in that
roblem. One is, does the person do it, the second is, can he; the third
1s, what does he say? I do not think you can actually separate the results
of your questions in describing who can get out of bed agd who cannot.
Our center interviewed some elderly and they say, “I afg bedbound or
-housebound,” and when asked why, they say ‘“the doctor told me.”
Actually, in a questionnaire, I do not think there 15 any way of dis-
tinguishing the sensation of being housebound from being really house-
bound. Also, you do not know what they did last week, last month, or
last year. ;

Shanas; I first started to use some of these interviews as far back as
1956 when we interviewed & national sample of older people and a
national sample of persons other than spouses who were taking care
of them. This was a validation study. When people say they absolutely
cannot do <omething, a number of them say that no one helps and that
they do it themselves. ) . i .

I would not say that, for any one persqn, this index is predictive,
but for gross categories, it works very well. This group might be inter-
ested jn something that Sidney Katz and I are considering jointly.
Dr. Katz, together with Austin Chinn and others, Jid the original work -
on the dev€lopment of an index of the activities of daily living. He has -
had some demonstration studies in Michigan where he is trying to figure
out different packages for use among people who need home care or
are getting home care. . .

' We are trying to work out a mini-index of activities of daily living
that will compare with my data and use his findings to make national
projections on oursgata. Ilis research is interesting and informative.
We hope to use thic national study to make some national eost predie~
tions for various service packages.

JBranch: What were your sample sizes for each category?
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" . s
Shanas: We used a complicated weighting schemeg in which we had
different sampling ratios for census tracts, depending on their proportion
of blacks We also used & weighting scheme for individual houselolds.
In the end, the unweighted sample included almost 500 blacks and
about 1 600 whites, for a total population of 2,100 interviewed. The
welghted populafion was 5,743. This 1s one of the largest samples of
older blacks available for this kind of analysis.

Branch: The screening task must have been tremendous.

Shanas: Yes, the screening task was. Although I do not have the ma-
tenal here, T believe we scrdened about 12,000 households.

Branch: Looking at table ITI-29, I do not see how your index seore is .
wndicated You said that the 12 percent of the elderly with index scores
of 3 or mere were a target group. Have many of these people perhaps
solved their problem? As long as they have solved it, they don’t have an
unmet need. There are times when it appears that the elderly have
more problerns than they actually do. I think this is part of the pont I
was trying to make withsome of my data.’

Shanas: If you reeall, persons who could only perform the tasks with
dificulty and only with the help of anothér person were scored higher.
I think scme percons have sclved their problems. When you ask them
who helps with-this task that they cannot dg at all, it turns out that
the individual does it for himself. But many of them have not solved
this. What we are trying to do, and I know what yod are trying to do in
\Iassachusett,s is to zero in on the individuals in the target group.

Branch: I Iound one other interesting thing by asking s followup
questiod If a person was receiving help frone another person, we agked
if he or she was getting'enough help. We fopnd that about half of the
people who were receiying help seid that they needied even more than
they were getting. In most other studies, if & person is receiving help,
he ‘or she is automatically categorized in the group of having solved
his or her problems, — |

Gruenberg: I would like tp ask whether you would agree that when you
start a study like this, you want to find a target population of these
servjces® At other times, you are interpreting your data about the fre-
quepey of these phenomena in blacks and whites, If you really want
to Know about frequency phenomens, you should not exclude the
institutionalized population.

You should go about this study somewhat dnffqrently, if you want
1o get your target population. It seems to me that if you foeus on
nnmet Deeds; you have to focus on the data gathering point at the
qamplmg point. You did not take instifutionalized populations, pre-
sumpbly, because You are trying to find unmet needd in the community.

Shanag: Yes. . | ,' T
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-2 Gruenberg: Yowr dala showed & m uch’ hlgher prevalence of need among _
* 'blacks.” Perhaps blacks have more problems $han whites outside the .
nstitution. Maybe the difference was made. up by the proportwn oi' .
blacks ahd wl:utesu:; yourstudy. © : o, Tn

Shanas. Not really The dnﬁ‘erences are not so vast. . R

\ Gruenberg Yes, but Ihe problem: are much more Severs 1n nursmg
:  homes’

Sﬁar I\o, not neces:,an.ly .

Brehm: When you are doing a study. with a <nall sample, you can talk
about those:who are in an institution and these who are,outside .the
institution>. When yoi are doing a,mu,Jor nationwide survey, the sam-
pling problems are so enormous ‘in trying to coordinate an institu-*
tionalized and o nbpinstitutionalized population that they are tradi-

r

Shanas: Wo need the National Center for Hea]th Stansucs to do the
" institutional study

Costa: Dr. Shanas, }ou talked about the Cornell medical mde‘c }1el ding
some inforpnation on functional health status” Would it be more-ac-
curate to say that your, measure and Dr. Branch's measure shoutd be+
termed self-reported capacity as opposed to functionsl capacity?

Shanas: 1 call it functional capacnﬁyi R

Costa: The distinetion 1 am trying to get at is self-reportad capacity
rather than actual, measurable Tunction. \

Kovar: 1 want t6 respond to Dr. Gruenberg’s question. He is right that
we have to look for comparability in data collection in that’we survey
and interview the noninstitutionalized populstion using s differsat set
-of procedures and questionndires than we use for the mstltutlonahzed
population. There is ng argument ybout, that.

However, the pmﬁlem of lacking comparable data for the entire
target population is greater than that. The National Center for Health
Statisties does not collettdata in any long-term institutions, except in
the nursing homes. There are elderly people in other long-term institu-
tions, State and county mental hospitals, VA hospitals,-homes for the
retarded and homes for the aged and. we havewvery little information
about their needs for care.

One of the roblems is the fack of & good samplmg freme. Another
problem ‘which gpu may net be aware of is that even though we do
surveys in the community population and in the nursing homes, we do
ot have permission to actuslly inferview the residents of the homes..
Therefore, reportmg in the community i> primarily self-reporting or
family reporting. In the nursing homes, it is an administrator, & nurse,
or someone else repomng on the resident. So that is another data

»  problem. 1t makes it extrently dxﬁcult even whdn we want to put the

Q . P ) ’
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kind of information.

Technically, it is possible to collect comparable data. Adminis-
tratively, it is difficult. But you are right, Dr. Gruenberg. However, I
do not think the difference in the proportion of black and white elderly
people who are in instititions would change Dr. Shanas' conclusions,
Including the institutionalized population might affect the magnitude
of the differences; I don’t think they would be eliminated.

4wb segments together. Weﬁon‘t know whether we are getting the seme

Closing Remarks by Chairperson Judith Cohen, Ph, D.,, .

it 15 only in fesesﬁ-ch like this, which combines levels of
analy<is, that wedan begin to understand liow responsks to the entviron-
mental circumstances described fit together. I was somewhat surprised
by some of Dr. Kasl’s findings that, in fact, things did not necessarily fit
together in the same people or the expected pattern. For example,
hospitalization experience was not necessarily associated with reporting
of negative p-ychological outcomes. As long as> we look at these outcomes
one at a time, we Muy have no problem statistically, but we may not
have much insight either. '

Another theme of importance for further research might be illus-
trated by an alternative interpretation of your findings on the inter-
viewer’s assessment of how people were doing. ¥hat we are really trying
to understand is a process of adaptation. We are much better at identi-
fying impingements that we think requi aptation, than we are
mensuring or understanding the ﬁréce&z/gfgjzagiaing with them. I just
wondef if the interviewer was seeing things about coping that the

“subject could not necessarily express accurately. I do not know, it is a
guess, no more than that. But I think that side of the process rémains
to be developed and the descriptive measures worked on much more

“than we have up to now. ‘
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_ SessionIv |

- Demographic Trends and Health - |
. Care Imphcatlons )

Opemng Remarks by Chairperson Don C.. Glbson, D.V.M, M.P.H.

In this session, discdssion will center around an information base for
the application of epidemiologic methods, This base includes & ex-
pected demographic changes of the aging population, their need f
utilization of health care and the ﬁnancmg of this health care,

- - h .
} -
-
“ e, . .
- F -
.
13
LM -
-
»
. #
20.’” . -
! w b - s
- ..“*_ N .o -




Démographic Trends } 289

Recent and Prospective Demographic Trends for the
glderly Population and Some Implications for Health
are :

“Jacob'S. Siegel*

Population Division
U.S. Burean of the Census f/
Washington, D.C. 20233

Although the aging process goes on steadily throtighout life, the term
is commonly employed to refer to the changes in later life, following
the reproductive age period. Aging proceeds at different rates for
diferent individuals if we define it in physiological or functional terms
rather than merely chronological terms. For some, the signs of physio-
logical deterioration or the ability not to function independently come
earlier then for others, but they inevitably appear for 3] as time passes.
Demographically, Rowever, aging is defined essentially in terms of
chronological age, on the, assumption that for large populations the
aging process, functionnl age, and physiological age follow ¢hronological
age closely.

For convenience and simplicity, in the present discussion of the
demography of aging, the age range 65 and over as a whole 1> employed
as the principal basis for identifying and describing the elderly popula-
tion (I). It is importunt to note, however, that the older populstion is
not a demographically homogeneous group. Although there is the same
chronological “distance’” between ages 65 and 85 as there is between
45 any 65, the demogrdphic “distance” is quite Jifferent. If we compare
the population 80 and over with the population 60 to 69, for example,

+we find many sharp differences with respect to such characteristics as
health, living arrangements, marital stetus, work status, income, edu-
cation, kinship support, and use of leisure time. _

.

Number and‘ Proportion of Elderly Persons

The age group 65 and over is expected approximately to double in *
size between 1976 and 2020, moving from 23 million n 1976 to 33
million in 2000 to 45 million in 2020 (table IV-1) (2). In this period, all
age segments of the elderly population wre expected to grow rapidl¥y,
particularly the extreme aged. We should have ebout 17 million persons
75 and over and aboul 5 million 85 and over in the year 2020. The
accuracy of projections of population numbers for the older age groups
is dependent largely on the accuracy of the projections of mortality,
_ particularly at the older ages; the projections of population numbers
do not depend upon future projections of births. This suggests that we
can have a fair tErree of confidence in the general level of the popula-
tion and the growsh rates shown. . )

*The’ views expressed in this paptr do not hecessarily reflect the pesition of
the U.9, Bureau of the Census.

¥ k,

Q a . Dy -
- . 24

IToxt Provided by ERI




) v ) - :o #
¢ . e " " - .
+ a - F .o
a, ¢ L) ! .
. + . . i
TAble V-1 T " . Y § .
Total population in the older ages and decennial increases: 1950 to 2040 ' '
ANUMBERS 1 LDhusSBRUS. halimwes and “brugeoons 08 of fuiy L. Figures refec to Liw Lutal pul.-ulmw.. of the o siates aand Lusirn oI Culunbis, A Guinus sn;n i Jdencles n de
crease. dew text T0r explapation ol series £, 11, and ThL)
J— e . ————— e . s —_r Il
' 60 years and over - 65 years and over 70 years and over 75 years and over 85.y0a1s and over
* Year {ncreass in’ [nereass ji Increase fi - Tnerease in Tisereaso fn
precoding decads preceding decads preceding dicads Preevdiug decada hreceding deeads
Number Amuuit Pervent Numbur Anount Percent Numbef Amwunt Percent N umber Ainounis lereeit Number Anwtibd Peccent @
E3TIMATES . . . . - )
- A - -
1080, ..., “ M 1% m M O (I O I 5% % " ‘
W, ... 5,328 8.8 16,405 [ %] o 16,3 3. 040 4.5 5021 LTI? “wo il ] W - 5.3
I et as aieen . 4,925 0.7 20,087 342 0.5 13,005 671 %7 00 1,979 K2 1,432 402 T52.3
[ P, [ M 22,94 n (GRS ] (U] 8741 U] , 1,966 RS [0
1)
v . L 4 .
* 1] Ll - -
5,971 2.8 w97 4 840 2 1827 3,62 U2 0, 434 [« 4.1 p. 852 0.2
5,460 15,7 20,824 4807 me 1980 3,576 2.0 12021 2,587 2% 4 88 - s87 26. 6 .
* 1,789 43 3,82 1. 9% &7 2,630 2,827 2 438 b ] 1.7 1,758 875 0.4
7,877 18.8 54,897 Lo 95 3 581 26 15, 06 674 47 ,4.575 813 2LB
13,415 ko 45,1 10,2603 9.5 2,124 595 | 255 16075 L9153 27 47 261 Y
742 L8 55,024 0022 20 ‘wmwd 880 30.2 2,170 6 1% w5 58I 903 189
. -3l -1.3] ~ *
TAI).. 58 =207 ~31) .95 =9  -02 40,7 2,88 .5 200 4T 204 7,080 2,200 ns gi
(.. T4 706 Lof . ‘ i . . =
. .
. _ P . B o
. ; '
4 Nok upplicable, , g
! Dush date of projectionsis Jusy I, 1976, - - -0 . 2
Solm.e. U 8. Hurean of the C’ens’us, *Current ['opulation Reports,” secies P-25, nos. 311, 519, 814, 643, and 704, 3
: . 2
- . , . Y
vy 5

ERIC - - .

. .




Derﬁomphig Trends ' 291

When we consider the- groportion of elderly persons in the total
populatioh, however, we can have finch less confidence in the figures.
They ere directly sffected by projections of the total population, and
hence of fertility, as well as by projections of the eldesly population.

" It seems hkely adw, more likely than 1t,did a few years ago, that the *

proportion of the sged in the total population will continue to rise.
The rise may not be a steady one becanse of the probable fluctuations
n future fertility, but two of the three series of projections published
by the Census Bureau (those having lower fertility) show a fauly
steady rise in the proportion and all of the projected range for the
proportion is above the level of 1876. s -
If fertihty moves toward replacement level (fertility sowmewhat
above théfpwel of 1976) between 1976 and 1990 (series II projections)
(8), we can expect 15.5 percent ol the population to be aged 65 and
‘over 1n the year 2020 as compared with 10.7 percent 1n 1976 itable V-2
and figure [V=-1}. The proportions 65 and over corresponding to the
pophlation projections based oa\below -replacement fertility (series I11)
and above-replacement fertility™ (series I) aure 17.8 and 12.7 percent,
re\pevtt\ol) As fertility decreases, the proportion of the aged tends to

increase The sertes of projected percents 65 and over to 2020, sncluding’

the projected range, are 8$ lollows:

Yegr: - Percent
L S U 10. 7
1680, . ... . mmmmmnnmm e ——— e e et 1.2 (11 1-11 %)
1990, - o i e e ceim e de e e 12.2 (11.7-12. 6)
2O - o e e e e e imamvmmamveee—s 12,2 (11-1-12. 9)
2010, o e e e e e wevEaswmmm—————ma—n 12.7 (1L 1-13. 9)
{1 -1 g S 15. 5 Y12, 7-17. 8)

If fertility continues at current low Iovols and mortality deelines
moderately, as i assumed, the percentage of -elderly persons can be
expected to be close to the 1nghest percentage, 18 percent, fof the year
2020 shown in the most recent et of population projections. A sharp
Jise may ocenr 10 the 20102020 deeside because of the entry of the
*1945-60 baby-boom cohorts into the aged popunlation. There may be
only & modest rise 1n thé proportion after 2020, and particularly after

2030, as a result mainly of the dechine in the number of births after 1960..

Fertilitygis expected to be ¢ more imaportant determinant of shifts
in the age structure of the populalion than mortahty. Both recent
changes n the birth rate and shifts in the numbers of births™63 years
earhier jomtly affecl the proportion of -elderly. Large reductions in
mortality occurning mainly at the older ages could contribute to mod-
erate increases in the percentage of the elderly, however. If, on the
other hand,fertihity rises and mortality declines very little at the older

ages in fnture years. as 15 possible, the proportion of elderly persons in
the population may stop rising and may even dechne.

The older population has generally been getting older and 15 ex-
pected to continue doing so Tor a few decades. For example, the pro-
portion of persons in the age group 65 and over who are 75 and-over js
now rising anil w1llqgenomlly continue to nige until at least the year
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Table IV-2 PN . g
Hascent of the total populatiod in the older ages, by sex: 1950 to 2020 ' . .
(Estimates snd peojections as of July 1. Based on totdis ineluding Armod Forees overseas. ’ )

.Bee taxt for explanation of sérles T, E1, and IIT) # . v .
—— e -
. . . Projections ! ’ _
. Age and sex , 1950 1960 1970 1976 1980 " 2000 - 2020 -
. ' . . I Ran I Range 1T ﬁe
- . . ’ 1-1 I-I - ok
ALL RACES ’ ’
Both sexes: . ‘ . .
60 yearsand oVver. cecece e cmcmmennaa- e 121 132 ,14. 1L 150 156 155157 161 148-17.1 2.8 17.9-250
65 years and OVer. .o oee . aamaaoe ... 81 93 99 107 1.2 1I.1-1L.3 122 1n3-129 155 12.7-17.8
TO yearsand OVer.. o ce oo aaaaa.. R 48 58 -64 6.8 73 72714 87 £0-02 100 82-1L§ .
75 Jears and OVer.. .- a-eeeeoceoaeoiaoos 26 31 37 41 42 4243 55 51-59 59 4867
85 yearsand OVer.. - o o ocee e emmmmmeaaas 04 &5 07 9 1.0 LO~-LO L4 1L.3L5 1.6 1319
Male: »
80 years and over........ e eeaannn 1.8 124 326 131 136 135137 138 127-147 193 157223
65 years and OVer. ... cceecemeeammmcneonas 77 85 85 00 93 9.3-94 1000 9217 132 10.7-152
70 years and OVer.... ceceeeommemcmcncacaas 45 52 53 55 58 57-58 68 6272 80 6592 ,
T5yenrsand over. __oeeuiccecmecceeo—ee. 23 27°30 31 31 31-32 40 357-42 43 3449 o
85 years and OVer.. . - caeooaron- A . 03 04.0.5 08 07 0607 08 0309 09 0811 o -
Female: o ) ' ‘ - U |E
60 years and OVer-... coucocccaan Y 125 141 156 168.17.6 17 4-17.7 18 3 16 9-19. 3 241 2000-27.5 g.
65 years and Over... .o o o _. e 88 100 112 123 130 129131 143 132151 17.8 147-20.3 =
70 years and OVer.. - eocea-eeoaommeaeane. 52 63 75 81 ‘88 87-88 105 97-1L1 }20 9.9-1386 3
75 years and OVer:... . .o.._. e m——— 28 35 44 50 53 5353 70 6574 T4 61-84 e
85 years and OVer..... oocooiaaool. o 05 06 09 L2 L4 1414 220 L9211 223 19286 o
L 3 - T ‘ . g‘
Q  sisol prolectionsis July 1, 1978, . N 7 N P
[K 0.5, Buresn of the Census, “Carrent Population Repotis. seriow P-25, nos, 311, 510, 814, 643, and 704 s
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I.\‘Igure Iv-1. . .
Bercent of the total populaﬂbnamhe older ages. 1920 to 2020,

Noto: Points are plotted for Fears ending i zera except for 1976,
Sattres” Tabls IV-2and Cusrent Population Beporte, stries P-25, Nos. 311, 519, 614, 643, and 704,

2000. In 1976 the prbportin;n was 38 i)ercent. In the year 2000, we can

. expect the proportion to be about 45 percent (table IV-3). It 15 ther

likely to fall back to about 38 percentagain in 2020 as the larger eohorts

_born 1n the high fertility period following -World War II enter the
younger segment of the group, 65 to 74 years.

‘Aged Dependency Ratios v,

e

The ratio of the number of elderly persons (65 and over) to the number
of persons of the usual working ages (18 to 64), a rough reflection of the
balance of elderly ““dependents” to “producers;”’ mare than doubled
between 1920 and 1960, It ha$ been barely rising since then and is
expected to continue incressing slowly in the next several decades
(table IV—4). The ratio was 18 per 100 persons 18 to 64 in 1976, may
rise slightly to 20 by 1990, where it may remain for a few decades, and
then should rise sharply (26 in 2020, series II) as the postwdr birth
cohorts reach 65 years of age. )

- At present, sbout three-quarters of the persong 65 and over have ™),

at least one living child, but only 4 smaH proportion of elderly persons

* 3;,;1
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Percent distribution of the population 65 years and bver by age: 1950 to 2020 X v
. : - —
- . - . ’ Projections *
Age 1950 1960 ‘1970 1976 5
. b . ] DA , logo 1990 2000 2010 2020
- ‘\ N L3 \ "y j ~
65 years and over..... ... ememcceommannnn l.. 1000 1000 1000 1000 1000 100.0 000 1000 100.0
65 60 B FEADaggyrnn - v m e cm e wcmm ame e mm e e 407 377 8.0 861 349 336 989 334 . -35%4
"T0t0Td years M. . ...l Y e eemmemeeeee——aan 27.8 - 286 272 258 27.3 261 5% . 234 26. 9
7500 79 FeArS. Mac e ot cmemcame Pemeceecmeemeeee 174 185 182 . 177 173 184 201 170 188 |
80 t0 84 years. oo e e 23 96 L5 1.9 11,3 12.2 13. 3 131 10. 2
85 years and over..... m e S + 48 5.6 7.1 88 9.2 27 1.8 131 1.8 *
S - e . , . . .
{  Source: T.8. Bureau of the Census, “Current Population Reports,” sertes P-25, Nos. 311518, 614, 643,.and 704, . -
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Table 1V, .
*Familial aged dependency ratios and societal aged depemlency ratios.
. 1920 to 2020° . , ‘
{ Figrres pap shown for July 1of the year lndleuted Ratlos for 1540 and later years incleds Armed Forces
overseay) . -
\ ____—...__—_-_‘—-_..-. LR p—— _———— - .- ey
: - . . Population 65  Population 65
' v P \\ * o 79 years years and over
e4ar
. Population 45  Population 18 =,
to 49 years | to 64 years
rd —
Estimates . , - .
1920 o oo tregg e 0.76 .08
1830, el SR o .. 0.82 .09
1Y A S-S RN X T SN ||
10500 .- ... Ef—mmmemmm—=mmmem—m——— 1. 16 .18
1960, - - oo emeamenee ————— 1,20 .17
T £ T L35 - |
L L S - - L56 .18
Projectionsy ’
L . 180 318
L R 168 T20
LR |11 U 1. ’ .20
1. L&5 ~ .20
RaDge-n o moanm oo {m.. . 20
b nmy 7 - . 20
1. 127 . {19
Rapge. - £ -onmone- {m .21
2020, e e e -, 11 .26 7
1. 2718 .23
Range- . oo oovorssrmecnooce e {m_- - .29

Source U 3 Puresu of tha Census, Cansus of PoPuistion, 1930, General Reports vol. 11, table 7, and " Current
Populstion Reports,® serles P-25, nva. 311, 519, 6i4, 643, and 704, unpublished data for sge EIOUP.45-4% for
Fears 2010 and 2020.

hve with their children. The trend in the relative numbers of persons
65 to 79 and persons 45 to 49 can be used to-illustrate the shnfte} in the
ratio of elderly parents to children. This measure increased sharply and
steadily between 1920 and 197§, when there were 156 persons 65-to
79 per 100 persons 45 to 49. A peak will be reached in 1080 at 180, and
again in the year 2020 with a still higher peak of 216, .
The ﬂuctuatlons in these familial dependéncy ratios reflect mainly
past trends in the number of births,.which have tended to be wavelike
in the last several decades, For example, the very high ratio in the
year 2020 results from the combination of the relatively latge (average
_ annual) number of births in the postwar decade (population 65 to 74
years) and the small (average annual) number of births in the eerly
seventies (population 45 to 49 years).
30
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The shift in age b‘tl'llctul'e i> only one factor affecting the problem
of the social, economic, and psychological support of the elderly. The
prospective shifts in the age structure suggest that the extent of the
problem of familial and societal support of the azed will fluctuate in the

future but that, in general, it will tend%0 become greater than at presont s
and at times serious. ;

Sex Composition

. We look briefly next at the balance of the sexes mnong the older popula-
. tion. There were 63 males for every 100 females in’the age yroup 65 and
" ovgr in the United States in 1976 (table IV-5), that is, about 60 percent
of the elderky population is female. This ratio 1s expected to.full to 67
per 100 by the year 2000 and then to rise, reaching 69 again b&@&eaﬂ
2020 These figures are consistemt with u sex ratio at birth of about™05.
The deficit of males increases sharply avith advancing ago. 'The sex ratio
ut ages 75 and over, for example, is substantially lower than at ages 65
and over. It was 58 in 1976 and is expected to fall to about 54 by the
¥ear 2000; then it may remain 4t this level until 2020, . e

Fhe main reason for the drop in the sex ratio with increasing age is
that male mortality has been higher than female mortality at each age
of life for many decades in the United States. The main factor deter-
mining the trend in the sex ratios at each age over time is the relative
level of male and female mortality, or more precisely, the relative levels
of male and female survival rates. The death rates for.the sexes at the
various age groups have been steadily diverging, to the greater and
greater advantage of women. The further decline or slight rise in the
sex ratio of the population at the older ages projected for future years
i3 a result of the assumption made in preparing the projections that
there will be & further divergenco of male and female mortality rates
{4). An historical analysis of thortality trends in the United States and
comparative international anglysis of mortality rates suggest that there
will be only moderate reductions in future death rates and no substantial
convergence of the death rates of the two sexes (5). )

The large excess of females over males among the elderly is also
reflected in the ndtable differences in the age distribution of the sexes.
The percentages of the elderly in the total population of each sex were
12.3 for females and only9.0 for males in 1976 (table TV-2), as compared
—  with 10.7 percent for both sexes combined. In the year 2000, the per-
centage for eldetly females may be as high as 15, compared with 11
for elderly males. For the age group 75 years and over, the difference
in the percents for meles and females is even more pronounced.

Geographic Distribution .

According to the 197 census data which classified the population by
urban-rural and city-size categories, there aTe very large geographic
variations in the relative numbers of aged in the population {table IV-6).
The largest proportion (13.6) of the aged lived in rural-nonfarm areas
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Table IV.5. )
Sex ratios of the population, by broad age groups: 1950 102020 .

(Mwmwma;aMMmMudJﬂ!L Figures inslude Armed Forces overseas.)

_ w
- Projections *
Age and projection series - 1950 1960 1970 1976 1980 1990 , 2000 2010 2020
1 L ] . ”
Al ages. oo oncceeaaaae e eccen II--} _ 95.0 948 046 944 93.8
I..} 99.3 970 95.4. 957 95.7
Range- ... - ""{qn-- . 940 935 924
Under 15 years_..... S U 103.8 1034 106.2 105.1. 105.1
15 to 29 yeara SURNUNIU |- B SR v A | 102.1 1021 1021
3000 44 Years oo oo e aas N 97.4 955 96.7 06.8 97. 3
45 0 59 years...._._ eedecccccccccenloccfeee 998 06,9 959 954 95. 3
60 to 64 years e mmmeme—m—e—————eae 100.4 91.2 877 8.9 879 988 89.9 911 90, 9
to 69 years...._ --sw 940 878 807 793 707 80.5 824 824 832
T8 40 T4 YORTS o e oo e e 91.3 8.3 739 735 724 729 746 T8 75.9
7510 84 FERISeam e ee oo e cee e e aa e ee 8506 774 659 610 603 596 599 607 61 4
85 years and over-. ---'.*---_---__--_-._ __________ 70.0 63 8 53.2 47. 0 447 1.0. 9 30.4 8.8 38. 5
- . 1

65 years and OVET e -« o n oo ccceemeeemne o m—n 89.5 826 7.0 690 682° 613 666 67.0 60.3 ¥

56.2 547 540 534 54. 2

75 years and over._ .. --- 82,8 75.0 63. 3 57.7

Beuree: U.8. Burean of the Census, “Current Population Reports,” serfes P=25, nos. 311, 519, €14, 843, und 704.
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Table IV-G ' y
Distribution of the total, white, black, and Spamsh-hentage populatnon» 65 yea.rs old and over by atban and rural
residencs and by sme of place: 1970. °

: y . !
- e ' 1060
Urban T, - ~ .Rural ° .
Raco | . ~ T Uthanizad areas Other placey of— +Places of Total VUrban Rural
CT % 4 o Total * Tetsl Cenyral VUrban m.‘:oo B+ pas ' '
N R T em 3k e ~
» LY _t L2 . L] 1 ]
Nomber (thoussnds) ) . [ : ’ '
Totaloe ..., P 20,068 14,63 1,106 482 424 LT 1,7 544 o3 9.439‘ 16,500 11,628" 5,023
- L — > :
13,30 10,00 5050 4100 L L4 502 |, 882 0 4100 15200 10,62 4,632
Lz 1,05 %3 1 147 18 @ 7 81, 1,2 834 e
. L102 oy sz 13 136 07 - -7 #4 . W NA NA Nj |
r 0 m 171 T ® ) ) NA' NA NA NA NAf
Percent ofallages:  * - - . ; '
Totah......, ‘ f9 %8 %4 107 7.8 108 122 101 126 86 .82 82 asj.f
L] - i, L
_4Whits e s 3 10y 20 80 L1 125 M3 < 130 o7 % Lo 9.6
Negro and other 18088 ea e crs ve ctcsacen 6.8 6.4 6.0 6.2 53 %3 a3 F Y 9.9 82 H LA
Black. ...z vl &9 85 a0 a2 54 87 %% 87 g &5° NA  NA Ny
SDAnIN Berftage b e eeee e eelanee 41 ° 407 ay 12 s 13 _&0 16 NA NA ' NA NA NA:
Percent of all aredy:” \ ) -‘ |
Ak L
Total. W00 729 555 31 2.2 89 . &7 2.1 ‘L6 ¢ 1000 .0 so..'i
hite. 000 726 S8~ 23 2& %0 &8 24 L6 27 M0 KT 303
Negro and othes raced coeeeemomrenenne wno 782 0.9 5L4 0.5 835 [ %] 28 29 2.9 - 100.0 .0
Black... e wee 1000 7 OB @09 - 1521 88 &7 o9 25 28 0.7 NA NA NA
Spanish beritaged . ooueeeersearenneens 1000, 883 TRD S8 202 .7 1.7 137 NA, NA NA NA - NA
e L - T = T
N4 wNot available. E '
1 For New York, New Jerwsy, and tvania, parsons of Pusrto Rican birth end parsntage only, for five scuthwestern States, persons of Spanish language of Bpansh
,  jarmane: mmsmmawwmﬁwﬂmmmmmuamm .
Source U 8. Burean of the Censns, “Census of Popalation.” 1970, “Qenersl Popuistion Characteristics,” Final Report, PCU1)-Bl, United Stotesaummary table 52, and

O United tates Summary, table 8. L
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{places of 1,000 to 2,500). The high percentage of aged persons in such
places may have resulted from a high rate of out-migration of young
people to larzer places and the in-migration of farmers over 65 years
old from the nearby farming areas when they can no longer operate
their farms. The latter factor and the high birth rate of the farm popu-
lation may account for the much lower proportion of elderly persons on
farms. In general, the larger the place, the lower the percentage of
elderly people, with the urban fringe of urbanized areas ahou. ing the
lowest percentage, 7.8 percent.

Of the 20.1 million persong 65 and over in April 1970, about one-
third (34 percent) lived in central cities of urbanized areas and about

+ one-quarter (27 percent} lived Jn rural sreas. The black elderly were
. much more heavily concentrated in central cities than the white elderly.

Of the 1.6 million blacks 65 and over in 1970, over half (52 percent)
lived in 2 central city and about one-quarter (24 percent) Lived in rurql
areas, mostly on farms. The populauon of Spanish heritage is also
heavily concentrated in central cities (51 percent), but an umportant
share glso lives in the urban fringe (20 percent). '

Migration rates for the elderly are relatively low; with | increasing
age people migrate less. They often remain In very small towns, the
rural hinterland, ‘or large urban eenter, parucularly the deterjorated
parts of these areas. -

Many of the States in the midwestern farm belt (i.e., Jows, Kansas,
Missouri, Nebraska, and South Dakota), as well as Flonda and Ar-
kansas, showed high proportions (i.e., 12.5 percent or more} of elderly
persons in 1976, while several States in the South (South Carolma and
Maryland) and West {New Mexico, U'fﬁh Nevadg, Colorado), and the
outlying States of -\laska and How ali showed low proportions (8.5
percent or less) of elderly persons (See figure IV-2). High propértions
teml to result from continued outrmxgratlon of young' persons, sub-
stantial iIn-migration of older persons in recent ears, heavy immigration
of foreign-born perons, particularly prior to 1925, and relatively low
fertility, while low proportions tend to result under the oppOSite con-
ditions. " about one-fifth of the counties in the West North Central
Division of the United States,over - 20 percent of the population in 1976
was over 635 years of age. ,

Mortality and Survival

From 1954 untllleBS there was little prouress in the reduction of mor-
tality in terms of age, sex, race, and cause-of-leath categories. The ex-
pectation of life at birth and at age 65 remained nearly the same over
the 10-yearperiod from 1955 to 1968 (table IV-7). Since 1968 the mor-
tality of the older population has begun to fall and thé average rate of
decline was greater at egch age group 55 and over than during 1940-54,
the earlier perpd of rapid fortality decline (table IV-8). In the 9-year
period from 1968 to 1977, for example, there was an 18 percent Jdecline
in the Jdeath rate for those 65 to 74, as compared with a 22 percent de-
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. . -
chine for this age wroup in the i4-year period froth 1940 to 1954. The
observed 14 percent average decline for the combined nges 65 and over
during the recent period uinlerstates the real decline for the component
ages because of the aging of the elderly population itself,

Sex Differences.—We have already commented on the sex difference
in mortality. This difference 15 (uite large and has been growimng until
recently. By 1976. the difference in the Life expectancy at birth of males
and females reached 7.7 years. Tt was only 4.5 vears in 1940.-An m-
creasing part of the difference 15 accounted for by the dufference 1n the
life expectancy at age 65. According t& the Jdeath rates of 1976, the male-
female difference in the wverage number of yoars lived in the age interval
0 to 64 vears was 2.3 yvears, as compared with 4.3 years for ages 65 and
over (tuble IV-7). The death rate for meles 85 and over exceeded the
corresponding rate for fernales by 46 percent in 1976 (table IV-9). In
1940, the difference was less than hall as great.

The large sex dilferences in mortality have considerable con-
_sequences for many aspects of our social lifs. For exanple, they tend to
result in a high rate of widowhood and paternal orphanhood, large
excesses of women &t the older ages, major egpnormnic losses to families
and society, and loss of familial psychologichl and secial support for
the surviving women. '

The gap between male and female death rates and longevity and -
the basis for the gap are maxters of serious concern, therefore. Quite
apart from the evideﬁ't(desirability of reducing mortality where it is
excessively high, the gap is evidence of & considerable inequality

- between the sexes in'the effect of environmental atid/or genetic influ-
.ences on mortality rates.

The evidence for the basis of the large and growing ifference is
conflicting, as suggested by a number of facts and studies. Studies by
Enterlifte (6), Godley and Kruegel (7), Retherford (8), and 3¥aldron
(%) favor bxplanations primarily in terms of “environmental” factors.
Others, such as the Madigan study (£0), favor explanations in terms of
genetic and nongenetic hereditary factors. The stwly of Madigan,
relating to mortality differences between brothers and nuns in Catholie
teaching orders, who presumably had essentially the\same life-styles,
shows an excess of male mortality. Male fetal and inf{it mortality is
markedly greater than female Tetal and infant mortalityy The léngthen-
ing of the female reproductive period over the generatiogs, presumably
due to improved nutrition and hygiene, has apparent{y afforded an
increasing bivlogicat advantage to women.

- Many of the changes over time in the difference between male and
female death rates appear to be associated with social and environ-
mental factors. The Retherford stady concluded that two-thirds of the
dlivergence between the male and female mortality rates of adults in
most of this century was e to smoking. Yet, females have taken up
smoking in large and increasing numbers since Workl War II, Further-
more, during the same period woimnen haye been entering the labor force
1n large and in(;reasing numbers. ¥We shoyld have seen a major effect
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Table IV-8, - .
Death rates for the population 55 Years old and over, by age: 1940 to
1977,
! 4 * . ) . L3
Yearand period _ 55fo64 65t 74 T5t0 84 y 65 years
' years years years  and over and over
. Rafes per 1,000 .
population: _ * . - d
. 1040 . oooooo.o. 222 484 1120 287 "72.2
S U S 17. 4 3h 9 86.0  I8L6- 58 6
iees 1. __._c_____l. 17,0 37.2 82.9 195. 8 514
1976 (prov.).occeo- 14.8 314 73.2 156.1 54, 2
S U S T W L1 733 1557 ° 543
1977 (Prov.}—ae-o.. 14.3 305 7.5 145. 9 52. 6
Percent change:: e ¥ ) L
1940—54-------,-_- -21.6 -207 ~23.2 -230¢' —188"
195468 .. _____... -2.3 ~1.8 -3.6 +7.8 +4.8
A988-TT_ ... ~159 -180. '-138 —%5.5 ~ —14.3
. [

s
1L OMicial estimates for 1968 bave been revised bY the Census Bureait on the asis af rprised Dopuh‘tion

ates. -~ .
Spures: National Center for Health Statisties (U.8. Publle Health Service), virious annugl volumtes of °
e Statistics ofAle United States” and varpus issoes of 'Monthiy Vital Statistied Report.”  ~

- -
. ¥ -

Table IV-9, - . .
Ratios of male to female death rates fag' the populatién 55 years and
«over, by age: 1900 to 1976 .

L]

r - L

. Year 55t064 65f074 T75fo84" 85 dyezmi d5 years
- . years years years over and over

. m«.““h- f - o e
1900 - o cecceee "'"j - 114 L1 108 - 105, 108
1940 - e cmaaees s . 145 1.29 117 - 108" " 117
1954 . e ere e 1. 82 1. §7. 1. 20 -1.06 - 1. 30
S L T 1 | 1/ 1,88 1,46 118 °, 144
CNTOTEL .. L% 197 158 126 N 146

Boureo: U8, Buresu ‘of the Censuy, *Unlted States Lifa Tablesy 1930, 1938; Natlonal Center for Health
Statistics (U.4. Public Healty: Service), annusl volumes of *Vital Statistics of the United, States,” for 1940
and 1054 and “Advsnce Report—Final Mortality Statistles,” “"Monthly Vital Statistles, Report vol. 26,
No. 12, supplement @), M 1978,
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on. the death rates of women and some convergence-in the rates. Ip
other words, the divergence of male and female death Tates has been
octurring in spite of the fact that the differences in the life-styles dnd
roles of men and women have diminished. It is notable that we find a
difference tn life expectancy. of some 10 years in the USSR (1), where
men and women occupy much more equal occupational roles than i
the United States. Clearly social factors exercise an important influence
on the difference, but in combination with and in interaction with genetic
. and biological factors.

The increasing male-female difference may also be interpreted as
_ aresult of a major shift of the cause-pattern of mortality in this century,
involving a sharp reduction in the relativo importance of the infectious
and parasitic illn and maternal mortality and & rise in the relative
importance of the “cllronic degenerative” diseases,.e.g., diseases of the
heart, malignant neoplasms, cereBrovascular diseases. For the first
group of causes, female rates tend to be higher than or equal to those of
male rates, while for the second group of causes, male rates tend to be
much higher. Even for the latter group, male-female Jifferences have

widened over the last several decades. )
Race. Differences.— There is a difference of several years in lffé expegt-
. aney at birth between the races (white, black-and-other races). The
difference has been reduced sharply over the last several decades, from
about 11 years.in 1940 to only 5 years in 1976 (tgblé IV~7). The dif-
ference in life expectgney at age 65 is small, hoWever, and has been
small for delades. Improvéments in black mortality have been much
greater than in white mortality at ages under 65, but there has been

= little change in the difference at ages above 65.

Death rates for the black-apd-other-races population are higher
than for whites below age 65 and at ages 65-74. There is then a cross-
over of the rates at ages 75-79 in the U.S, death registration data. The
cressover is Dot to be viewed merely as a statisticel artifact, since the
crossover phenomenon appears in many other paired comparisons, often
involving data of high qual ty (12). For example, it appears in death
rates based on U.S. Social Security Administration data, albeit at a
higher age (ages 80 to 84). The Social Security data also reflect smaller
differences between the races than the registration statistics.

Little attention has been given to the relative contribution of genetio
and environmental influences to the white-black mortality gap. The
Kitagawa and Hauser study suggests that much of it may be accounted
for by Jifferences in the socioeconomic status of the ractal groups (13).

Causes of death,— The cause-pattern for deaths of the elderly continues
to shift toward the chronic‘(endogenous) causes and away from the
infectious-parasitic causes. The major endogenous causes are moving
in opposite Jdirections, however, death rates from cancer have been
rising and death rates from cardiovascular diseases have been falling,

Only a few categories of causes account.for most deaths over age
65. Diseases of the heart account for 44 percent 8f all deaths at these
ages, and diseases of the heart, malignant neoplasms, and cerebro-
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-vascular diseases account for three-quarters of the deaths (table IV-10).
The rates for the remaining “1eadi9g" causes are s0 low that each cause,
taken separately, accounts for less than 5 percent of the total number
of deaths over age 65. ‘ -
Additional insight into the causg-pattern of mortality.s secured
by examining the possible gaih in lifs expectancy from eliminating
various causes of death and the chence of eventually dying from
various causes. I all deaths from cardiovascular diseases were elimi-
neted, the gein in life expeciancy at birth would be 12 years and the gain
at ages 65 Eould be 11 years (table IV-11). Diseases of the heart account .
for about half of these additions. Roughly speaking, a 65-year-old has
a two-thifds chance of dying from a cardiovescular. disease—a 50
. —percent-chance of dying from a disease df the heart and a one-seventh
chance of dying from a cerebrovascular disease. If all cancer mortality
were eliminated, 2% years of life would be added at birth and 1% years
of life at age 65. The chance of eventually dying from cancer is ones
saventh at age 65. The elimination of cancer would have a much smaller
relative effect on life expectancy at age 65 than the elimination of
cardiovascular diseases because cancer occurs more evenly over the
age distribution than the cardiovascular diseases.

Table IV~10. ' T ) ‘
Death rates for the 10 leading causes of deathfpr ages 65 and over, by
age: 1976 v -
lD\eaths per 100,000 population}
e —— . . -
Cause of death by rank G5 years 65to74 T75t084 85 years
\ . . and over  years years and over
' All causes . 5,428 9 3,127.6 17,3316 154839 K
1. Diseases of the heart......._... 2,303.5 11,2869 32637 7,384 3
2. Malignant neoplnams. ... ... 979. 0 786.3 1,248 6 1,441. 5
. 3. Cetebrovascular diseases_...... 694. 6 . 280.1 1,014 0 2,586.8 -
4, Influenza and pneumonia._.._.. 21t. 1 70. 1 289, 3 959. 2
5. Arteriosclerosi8.nooaea cean 1292 258 1525 __ 7143
6. Diabetes melitus. ..o _..... 104. 1 70. 0 155. 8 219. 2
7. Actidentse e e ceceeececaveeace 105 622 1345 3067 °
+ Motor vehiele ..o _....__ 252 -+ 2L7 32.3 26.0
Allother. ..o .. 79.3 40, 4 102. 2 280, 7
8. Bronchitis, emphysema and ’
asthme. o e 76.8 60.7 101. 4 108. 5
9, Cirrhoais of liver. . e eccceae-- 3s. 5 42.6 29,3 180
10, Nephritis and nephrosis..-....- 26.0 15.2 341 84.6 -
All other couses oo oo cocacaacaaa. B77.5 427. 8 908.6 1,883 8 Y.

Bmm: Mationat Center for Health Stattstics (U 5. Public Heslth Servics), “Advance Revort—Final Mor-
talisy Statistics, 1970, Monthly Viial Statistics Report, vol. 20, No, 12, supPlexent (2), March 1978; and
mwdmpmid‘ed by the Nationat Center for Health Statistics. |
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Table IVl . .

Gain in lile expectancy [rom eliminating specified causes of death and
chance of eventually dying from these causes: 1960-1971 o

Cain in life ex- * Chante 31 ieventua.lly

Cause of death - pectancy (in' years) ying
— 'i *  Atbirth Atage 65 At birth At oge 85 1

Major cardiovascular—renal dissases. 11.8 11. 1 . 588 . 672
Diseases of the hehrt . oaeoo_. 59 51 412, . 460
Cerebrovascular diseasea- ... 1.2 1. 2 L 122 . 149
Malignant nedplasms b.o . oene .- 2.5 14 . 163 . 145

« Motor vehicle actidents. o ceeue - T .1 (20 . 006
All other decidents__ e vomcee oo .6 .1 . 026 . 018

" InBuenza and POEUMOBIB . - mn o wee om .5 .2 . 034 . 037
Diabetes mellitus o wceecemccaena - .2 .2 . 020 . 021

.2 .1

Infective and parasiticdiseases.. .. .. . 007 - 005

-

Y Inttuding neoplasms of ymaPhatic and hessatoDolatio tlssues, ’ . '
Sourcs Natlonsl Center for Health Stafistics, (U5, Public Health Servics), ** U.S. Life Tables bY Canse
of Death. 1968-71." by T. N. E. Graville, “T,8, Deconnial Lifs Tobles foe 196071, wol. 1, No. 5, 1076,

If Jeaths due to cardiovascular discases were climinated, the s_iq:ze\
of the total population and the number of elderly people would increase
tremendously {(Z.). The proportion of thosc aged 65 and over would
increase sharply in the first few decades, and then would continue to,
inerease more slowly for several Jecades. The increase in the percent
of the elderly resulting from the climination of caneer wbuld be [ar -
less than the increase resulting from the elimination of cardipvescular
diseases. Elimination of any important cause would tend to raise the
sex ratio of the elderly. For example, the present sex ratio of 69 males
to 100 females might rise by several points in & single decade if cerdio-
voscular diseases were eliminated.

I should be clearly recognized thet these figures have no direct
implications for the future since complete elimination of any category ,
of the cardiovascular diseases or of cancer has not been projected or
predicted. They simply elucidate the current cause-pattern and have
implications for planning current Lealth programs most effectively.

Prospeets for Mortality Reduction.— A number of different approaches
may be taken in projecting death rates for the United States. Oneis to
extrapolate past trends in age-sex-race-specific death rates. Another is.
_to consider the rates in morc analytic terms, for example, in terms of
causes of death and, even [urther, in terms of the factors effecting
specific causes of death. An even mrore analytical step is to take account
of eompeting risks and joint causes of death. Guides for extrapolation
may be derived from the experience of countries with the lewest rates
and from gvailable studies of the biological “limit” of mortality.
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The Census Bureau’s latest projections of mortality, incorporated
1 1ts lafest projektions of population, arve adaptations of mortality
projections prepared by the Social Security Admimbtmuon that took
explict uecount of past trends iu death rates for age, sex, and cause
categories. They imply expectations of life at- birth &nd- at age 65 tn
2020 only a hittle greater than nt present. For the year 2020, an average
life cxpectaney of 75.0 years was projected for both sexes, ns compared
with the hase estimate of 73.1 years 11,1976 (table IV- 12) For males.
separately, the Lfe expectancy value” set’for 2020 is 70.7 years, as_
eompared with 69.1 years for 1976. The corresponding figures for
females are 79.4 and 77.0. These figures unply a modest continuation
- of the diverzance between male and fenmlef"j leath rates and hfe expect--
ancy thut has bégn ohserved o farn this century. 4
It is of value in u,mlerstandmw the st\:El{'t:.])B influence of future
+ chanzes in mortality on papulation size and ctyre’ tb posit certain
highly hypothetical’ conditions of mortality, namely the immediafe _'
or gradual elimination of “alt dleaths. Under an %gsumption of ‘“im
mediate importality” (with series II fertitity), 38 percent of the popu-
lation m the Year 2025 woull be over 65, and under an assumption of
/‘gradual immortality,” Somé 33 percent of the populatlon would be over
65 in that year (15). The phrase. \gra lmmortahl.y 1s used here to
mean approXimatoly that death ‘sfztés W in the year 2000 -
and that death rates for intermediata yqﬁﬁ%\ew obtained by geo-
" fnetric nterpolation. The purpose of ‘sucham exercise is not to make
redictions; it Is to focus on a possible érajectory of mortalll.y and

7.

population change t
Unitdtg percentage reductions in dath rates, such as are u:npllad
n this exe , would tend to result in much greal.er P Icantage in-

creases in survival rates, and hence in population numbers,’at the older
. ages than at the younger ages. As a result, the propoﬂ.lon of the elderly
would rise sharply and continue to grow rapidly. The rise in the propors
tion would be reinforced by declining fertility if the latter were to occur.\
. Thé effect of a concentration of future (absolute) declines in death rates

and future (ralat.ive) increases in survival rates at the older’ages—a

" - virtual certainty in the Ilg,ht. of the present age structure of mortality

if large reductions occur in mortality at all—is elucidated by showing
_the effect of extreme uniform changes in mortahty on populauon f,lze
and structure. « - :

Historical and comparative international analysis suggest only
moderate reductions in death rates in the. United .St.;;tes in the next
several (lecades, however (16‘) There is little reason to anticipate major
increases in life expectation in this period and it is visionary to anticipate
any extension of human life span (7). Life expectation at birth in
Sweden in 1974 and for a composite “country” derived from the lowest -
death rates at each age for various countries around 1974 is only 3 to 5
: years greater thar for the United States in 1974 (table IV-12).

Comparative international and historical demo, ﬁmph ic analysis also
suggesis no great mnvergence of male apd female mortality or life

. b)
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“Table IV-12, & . ) L .
‘Recent and projected values for life expectancy a$ birth and at age 5 for the United States and comparative inter-
aational values .
~ At birth ) At age 65
- 1 . -
Year .
P R Both Male Female Difference!  Both Male . Female Difference!
. sexes | » mes‘ .,
19733 7.3 67.6 753 7.7 15.3 131 172 41
19742 2 - 79 682 75.9 7.7 156 . p 13.4 1.5 41
1975 - —————e 725 - 88.7 78.5 7.8 160 13.7 ‘18.0 43
19763 . e - 28 60.0 76.7 .7 ,-,31& 0 137 18.0 43 “
) ) S
1976 (baSg)-—vemmooaicmvaoloas TR 69.1 7.0 7.9 - 16.0 128 184 4.6
v e 2000. . ocnnn - - 741 70.0 7.3 83 16.8 4.2 - 190 48

202052, 75.0 0.7 79.4 87 172 .46 10.8 538

2050 764 7.8 8L 0 9.2 18. 0 150 -207 57,
Best country composite, 1974, ..., 766 73.8 79.4 . 56 17. 4 16. 5 18.8 - 33
Siveden, 1974 - o e e oo e %.1 72.2 78.0 . 58 16.0 141 12.5 3.4
"Differepce, United States and best - . , :

‘country composite, 1974---‘. ...... —47: =56 -3.5 21 ....—L8 -21 -13 0.8

* 1 Bxosm of femdis over mals valas,

anmmwmsm“MWwamlm"%mwummm vol. 23, no. 10, supplement (2, Kebruaty 197%.
3 Natlooal Centar tor Health Statistics, “¥inal Mortality Statistics, 1974, “Monthly Vital Statisties Report,” vol, 24, no. 11, mpplament, February 1970.

‘Nmmmﬁmm“mmtyMIM “Monthly Viial Statistics Report,” vol. 25, no. 11, supplement, February 11, 1977
$ Nationa! Canter for Health Statistics, “Final Mortality Statistics, 1976, "Mopthlyvxmsmaom ¥ol, 24, no. 12, supplemont (2}, March 30, 1978.

nUs.Bumnuthomm. de?omhmotmumﬁ&mmwm Ouremropuuuonaepom. m@-ﬂ&.mmJﬂym‘n and

mpnw data.
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expectancy in the United States in the near future. When we compare
thesU.8. values for 1974 with the figures for Sweden in 1974 and the
country composite, we see that the U.S, figures are much closer to the
attained ‘‘best” levels for f{emales than for males. The tomparison
* suggests that the possibilities {or improvement for males 1n the United
States are greater than for females and that some convergence n the
values for males and females may be realized. This analysis also suggests
.that the male-female difference may have a substantial, irreducible
minimum in pos-industrial socisty. The present large difference pre-
sumably reflects both a biological advantage of women and the persist-
ent, sizeable differentiation of the llfe-styles and roles of the sexes.
Even if men are given equal environmental *‘opportunities™ and, further,
environmental “preferences” over women, a largo part of the current.
difference is expected to remain for several decades.

Some Implications for Health Care . .

Having summarized the facts regarding the principal prospective demo-
graphic changes, I want to note some social and economie implications
of these changes, particularly those relating to the current and future
requirements far health services.

First, the demographic changes identified will mesn that the needs
of the elderly will account for a larger and larger share of the health
effort, resources, and budget. The aged are the largest users of health
resources. They make more visits to physicians (per person) and use
hospital facilities more frequently than any younger age group. Given
the great increase in the number of elderly expected in the next half
century and even the same per capita demand for health care for each
age-seX group in the future as at present, the total demand for health
care will tend to increase greatly. We have noted also the expected
Tise In the proportion of elderly persons, reflecting the relatively more
rapid incresse in the nimber of elderly than of younger age groups,
and the upward shift in the average age of the elderly. Demand for
health care rises with age within the older age span. These population
* shifts will augment greatly the relative demand for health care on the
part of the elderly in future years. -

Next, health resources will have to be increasingly geared toward
the’ health needs of older women. We have noted that the proportion
of females among the elderly, which is already *quite bigh, ig expected
to contmue to rise, at least in the next few decades, -

* We can anticipate increasing utilization of health care resources
per capita among the elderly because of the expected increase in the
educational and income level of the elderly and the inereased partici-
pation in broad health insurance plans. These changes will tend to
lead the prospective patient to seek more comprehensive health care
servieces and advanced methods of treatment and to resort to specialists
and use of specialized equipment. At the same tlme, the past inequality
in the use of health care services among various income classes, espe-
cially the relative disenfranchisement of the middle income group, has

.31.(5
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been change:l by the ‘advent of Medicare and private health insurance
programs.

In recent years the population in nonmetropolitan areas has been
groning more rapidly than the population in metropolitan areas. A
serious mbalance already exists between the distrmibution of the elderly
population and the djstribution of heglth resources in these areas. There
is the problem of avoiding further inbalances resulting from further
population redistribution. The problem of the availsbility of health
personnel applies also to the inner zones of the city where there is a
differential concentration of poor elderly persons.

Some extended implications of the prospective demographic
changes affecting the o}der population, suggesting areas of research and
action, are as follows:

(1) The ratio of the number of elderly persons to the number of-

younger persons of the ncxt generation will become less favorable in the
long run., With deghmng or low fertility, elderly persons will have
fewer brothers and sisters and fewer children than in the past to provide
needed or depirable economic, social, and, psychological support. The
wide gap betn een male and female mort,ality rates and the tendcncy
toward ‘nucleation” of American families and “individuation” of
American households assure that most elderly persons will be female,
be widowed, and live alone.

More studies are needed relating to (a) the kinship network of
elderly persons and to the social, economic, and psychological support
that relatives and friends give. to elderly people, (b) the degree of
contacts and,or isolation of eldetly persons, and (c) the effect of migra-
tion on the l’armlg structure and kinship network/social contacts of
older persons. Given the relation of isclation to emwvtional disorders
and the prominence of emotional disorders among elderty persons, can

+ a logical nexus be traced between the small family system (low fertility
and nucleation of families gnd individuation of householls), a large
male-female mortality gap, and high internal migration' rates of
ﬁounger relatives, on the one hand, and the prevalence of emotional

isorders among the elderly, on the’ other" Of course, any such relation
is reinforced by low income, loss of the work role, poor physical health,
and limited ambulatory ability on the part of many elderly persons.
+{2) If, 8s is quite possible, the U.S. population becomes statlonary
in the next 50 years as a result of recent and prospective low fertility,
the proportion of elderly persons who have living relatives will be much
smaller while the proportion of elderly persons in the population will
be much larger. It would be desirable to explore ratherfully the impli-
cations of a stationary or nearly stationary population for the condi-
tions of the elderly, incluting particularly the problem of the provision
of health services. It is anticipated, for example, that the higher pro-
spective ratio of aged persons to persons oF the usual working ages
(societal dependency ratio} and the smaller kinship network (familal

dependency ratio) will necessitate & greater role of government in the,

support of the elderly, particularly in providing health and other
services to the elderly (18).
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(3) Studies showing the effects of migration of older persons on
their health and longevity are needed. Some questions to be investi-
pated gre as follows: How (loes life expectancy at birth and at age 65
for persons born 1D the State of residence differ from life expectancy -
for persons living in the State but born in another State? Is life expeet-
angy for in-migrants to certaln States Jifferent irom that for those who
lived in these States all their lives? We need to ascertain the
tribution™of “early life imprints” in the State of birth and ¢
miluenc®s in the State of later residence. We still do not know what
actors account for the small, but persistent, State variations in longev-
ity, i.e., the basis of the advantage of the North Central States over
the bouth and Northeast,
What happens to the morbidity and mortahty rates of persons
who move to retirement areas as compared with those who do not
[ move (controlling, if possuble “for selectivé factors relating to health)?
Shoulkd society play an active role in encouraging people to Fetire to
areas showing lower post-retirement morbidity and mortality rates?
4) A special type of mobility in later life is movement from private
households to “group quarters,” such as nursing homes and rest homes.
An estimated 5 percent of the population 65 and over currently reside
in institutions but perhaps & much larger percent of elderly persons
spend some substantial fime in an institutional setting. An important
area of concern’is the effect on the, physical and emotional health of
elderly persons of moving to and resulmg in such group querters as com-
pared with remaining in their own private households ar geing to live
with their children. We still do not know what living arrangements for
the elderly will produce the lowest morbidity and mortality and the
greatest measure of life satisfaction. Are we seeking to avoid institu-
tionalization of elderly persons to enhance their physical and mental
* health, to save community funds, or to suit social convenience? How
’ large a part does the current household status of the person play in the
risk of institutionalization?
{5) In view of the considerable differences betweéen the mortality -
levels of males and females and the tremendous demographic, social,
and economic consequences that flow from these differences, it is im-
portant to study them intensively and to devote special attention to the
relative etiological, roles of genetic and environmental factors, More
peeds to be learned about those aspects of the behavior and genetic
makeup of males and females which make the males more vulnerable
than females to serious illness. Are there, for example, male-female
differences in recognizing the need for, seekmg, and accepting medical
care? We should conduct the equivalent of ICAP (knowledge-attitude-
practice} studies for mortality, as is widely done for fertility in the less
developed countries. Can the psychological, social, and physiological
bases for tHe female advantage be more positively identified?
(6) Whether or not we can [ully understand the underlying bases of
the male/female mortality differential, its great magnitude, 1ts persist-
ence, and its many and profound consequences justify a major societal
assault on the problem. Imaginative and wide-ranging programs have to

3is
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be launched with the prevention of premature death of males as a spe-
cific goal. Whether t.lf following suggestions meet the needs can be
argued. Nevertheless, T would venture that perhaps we need an Equal
Health Opportunity LEHO) program which would aim at achieving near
equality, if not complete equality, in the lifc expoctancy”of the two
sexes by "affirmative action” (¢f. EEO programs). The social goal of
greater equality may be viewed as sufficiently important to call for a
course of preferential treatment for men. A few, somewhat unrefined
suggestive jllustrations of appropriate steps may be mentioned. Give
males preference in secunny private medical appointments at preferred
hours (e.g., at beginning and end of day), allow males higher deductions
for medical expenses in their income taX returns {cf. oxtra cxemptions for
the aged and blind), allow males a_hlgher sick-leave earning-rate at
their jobs than women, offer alt” tales over _age 30 free employer-or
conmmunity-sponsored medical examinagions,” ete.

(7) The same issues as présented in ¢ms five and six may be pre-

been declmmg, theé social consequences are not as
relative levels of the rates for the races shift at the older
here relate primarily to the substantial excess of the mortalit
over whites at the ages below about age 75 as well as to the bla
vantage at the hig}ner ages. Is it a tenable hypothesis that selective
vival for & cohort following an early history of social and psychologi
deprivation cbntr1 utes to lower death rates for the cobort atthe olde
agea? -

(8) In view of the pronounced socloeconomlc"dzﬁ'erentlals in mor-
tality found in the 1960 Chicago mortality study (19), it would now
appear frutful to undertake a current study of national scope to deter-
mine whether the differéntials have persisted and what aspects of
socioeconomic status are now most closely related to longevity. Meth-
odological alternatives to be considered include another census—death
certificate match study, a follow-back study of a sample of death cer-
tufi , or an ecological study involying a sample of small geographie
areleblassified By socioeconomie status!

(9) In view of the trend toward declining proportions in the work
force at the older ages, parllculaﬂy of males, we should be concerned
with the relation between work activity, retirement and health, ‘mortality
(allowing for the selective factor linking poor health and retirement).

. (10) What do we know of the effects on .the health of an older
person of a loss of mate? Is there a relation between bereavement and
deteriordtion in health, given thd low remartiage rate of elderly widows?

{11} “The sheer growtﬁnn the numbers of elderly persons and their
special requirements for halth services suggest the need for expanded
trammng and accreditation,of appropriate manpower in a number of
. health professions, i.e., ﬂnatnc social work, geriatric nursing, and
geriatric medicine {(especiglly gerontic pSychmtry) _

{12) Various bioe_thica]y considerations are involved in decisions
regarding the provision of health care to elderly people and intensive
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studies of t\ne issues are needed. In particular, there is a problem of
making decisions about the allocation of limited resources. Available
funds are always assigned on a discretionary basis to different pubhc
programs and, within the domain of healthg to different programs for
health prevention, maintenance, and treatmépt, (20).

We have to resolve such issues as whethfr it is more useful to allo- .
cate funds to maintain the life of very sick, extreme-aged persons at
. all costs or to apply some of these funds for preventive purposes to
‘ younger adhlts. The latter course could, in the long run, be more effec-

tive in maintaining and improving the average quality of life among the
¢ elderly and reducing the inequality of male and female death rates.
For example, would it not be more appropriate to spend a larger share
of community funds on mobile cardiac units, use of which ‘might pre-
vent the death of many middle-aged husbands and fathers, and less
on drastic mechanical methods of life-prdlongation for extreme-aged
persons who are already very seriously il1? ‘
(13) As increasing numbers of persons survive to the older ages
* and particularly as the proportion of older-persons in the population
increase, the relative frequepcy of persons with chronic, seriously de- .
bilitating conditions of later life, including incurable and intvactable
conditions, will increase. This development suggests the desirability
of pursuing intensive research into the complex bioethical issues re-
lating to the ‘right to die” and suggests the need to explore the con-
cepts of “life with dignity” and the “right to die” &s basip human
rights. '
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Discussion
Waldron: You have mentioned the sex differente in fetal mortality,
but the picture is not entirely consistent. For instance, in pairs of
twins of opposite sex or tgiplets or higher order births, there’is no sex
* difference m fetal mortality. This could indicate that the male fetus is
not inherently less viable, but rather the uterine environment may be
less favorable when a male fetus is present. The second thing I' want to
mention hes to do with the Madigan study, which found that the nuns
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lived longer than the brothers. The brothers smoked and drank more
than the muuns did, so the brothers were exposed to a greater risk
behaviorally I also wanted o comment on your remarks about the
effects of employment. I do think you are right in saying that if em-
ployment has a big impact on mortality, then the effect of women's
increasing employment should have shown up more strongly than it
has. I 'am tempted to speculate that one.of the crucial factors may
turn out to be socialization for empdoyment. For instance, type A
behavior i3 more common in men than in women. I think that may
be due to the way that boys are socializéd as compared to the way
that girls are socialized. I do not think that recent changes in women’s
‘erployment have had & big effect yet on the way that children ale
socialized, and certainly those children who have been socialized dif-
ferently are not old enough to be dying in any significant numbers yet.

Palmore: In addition to the article on smoking and drinking, Madigan
came out with another article reporting how much stress the brothers
suffered_trying to live up to their vows of poverty, chastity, and
obedience. The nuns did not seem to suffer s much.

“Cohen: That is nice evidence for the point I was going to make. Look
at the way that women cope with the.stresses that they have to deal
with [ think there is & whole body of information on how people make
use of resources. Women have alternatives open to them in this society,
e.g., using social support systems, that men do not. That may muke a
difference Which we have not yet studied systematically.

Gruenberg: Listening to this discussion reminds me of the fact <hat
almost all the great killers diseriminate against the weak, the old, an

the young,. quite aside from sex. These groups die at higher rates, from
all the epidemies, diseases, and if injured, they are more likely t,o die.

Palmores I am puzzled by one question. Are 75-yea.r-olds dlﬁ'erent'
from 65-to 74-year-olds* Have you noticed in your da.t.a eny natural
cutting off points for step increases at 75 or 807 ’\Iy impression is that

it 13 all linear. .

Siegel: If you graph the whole seriea, you will observe s smooth
curve changing more and more rapidly. The ages 65 and 75 are cut-
- offs partly credted by ourselves. Numbers ending in five, or age groups
comspondmg; to them, are a convention—that is the way we think— -

and so the €ensus data are tabulated that way. If you do graph the
cumulative values for 65 to 74, 75 to 84, and 85 gnd over, I think you
will see the gradualness of those changea and t]'h relai-l‘iel)? ﬁnootﬁ
curvllmear form . s - -~ T -
. ' " . T s L - . - ; ."-""-—-_ ;
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Morbidity and Hnalth Care Utlllzatmn
Mary Grace Kovar

National Center for Health Statisti&s
3700 East-West Highway
Hyattsville, MD 20782 - «

Epidemiology, generally regarded as the study of the dlstnbutmn and
determinants of disease in human populations, is a science well suited
to' study of utilization of medical sirvites by specified populatlon
. groups such as the aging. It is essentially a quantltatlve science cons
cerned with natural populations. Clinical trials may demonstrate the
eﬁ'ectavane&a of new treatment in a research settmg, the epidemiologi
" is needed to determine whether the treatment is successful in preven
. or curing’ disease in the population. To do so he needs io know the
charactenstlcs of the population requiring treatizent, the characteris-
tics of those providing, treatment, and the setting in which treatment
is provided. Only then can he determine whether the treatment is
actually effective in practide.

The epidemivlogist cannot accomplish thesé tasks alone. Medical
sociologists, health economists, psychologists, and specialists in many
other disciplines are required it we are to evaluate the efféctiveness of

‘medical care in preventmg br curing disease or in alleviating symptoms

or dist,

The'e derly or aged population, which I ghall defisle here for statistical ~
convenience ‘as those age 65 or older, is at high risk of disease and at
* high risk of utilizing medical services. Only 11 percent of the U.S.
population is in this age group. Yet 84 percent of all deaths occur to
people 65 or ‘older—75 percent of all deaths from heart disease, 59
percent of all deaths from malignant neoplasms, 84 percent of alt deaths
from cerebrovascular disease. About 5 percent of the people age 65 or
older dig each year (l)

At any given time over 5 percent of the aged are in nursing homes
or other facilities for long-term care. Among those living .n the com-
munity the reported level of chronic conditions is high; arthritis, 38
percent; hea.nng impsirments, 20 percent, vision impairients, 20 per-
cent; heart conditions, 20 percent; and hypertensmn without heart -
mvolvement, 20 percent.

The very high levels of wtilization of conventmna.l health services—
visits to physicians, inpatient care in general hospitals, and cere in
nursing homes—have been well documented. Péople age 85 or older
account for 15 percent ‘of all visits b office-based physicians, 34 percent .

“of all days utilized in short-stay hospltn]s And 80 percent of all residents-

" of nursihg homes {2). )

They account for, 20 percent of all monies spent_on personal
health care. In fiscal year 1975 this amodiifted t6 almost 31 billion dollars.
If the proportion ofy the total fomaiped the same in 1976, the dollar
amount spent for personal,hanlt.h care of the aged wes about 35 billion.

-
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WB need to know how much of this medical care benefits the people

it was designed to help. Thus, evaluation of health services in terms of

bénefits to the elderly population iz a prime area of concern.

. There has_been remarkably little hard conceptual work on the
relationships between morbulity or frequency of Jiseuse and the utiliza-

“tion of health care. Without a conceptual” framework, problems of
definition &nd measurement are largely ignored, the data collected
are frequently not those which are needed. Most discussions of health
care implications focus on correlations between distributions of people
and health care providers instead of on thorough know ledge of the deter-
minants of the observed distributions in tetms of cause and effect. For
example, wo say that since there will be more elderly people x number
of years from now there will be more nee-.l for health resources. Is that
necessarily trus? -

« The lack of work ofi the determmants of health care utilization and
on the relatidnship betfveen utilization and morbldxty 15 a particularly
acute ‘problem when t
levels of both morbuhty and utlhza.uon are 50 high and because cdn«
cern over the rising cost of healt} care suggests that there will be pres-
sures for changes in legistation or regulations. Benefits under Medicaid

- are already being reduced in some States.

Iw ould like to tumn to the field of health atlmlmstmtlon for a model
to use in first pointing out some complexities of the relationship be-
tween the need for and utilization of health care and then as a frame-
work for listing areas where we have only fmbmentary knowlgdge, no
knowledge, or where we have not even.defined w hnt it Is we need to
know.

Donabedian created a model of the medical care process. It appears’
in Aspects of Medical Care Administration (3} and i5 one of several ap-
proaches which could be taken. This model (figure I¥-3) shows several
points beautifully. First, the relationship.between need and utilization 18

not a simple straight.fomard one in which a sick individual seeks care,, - ’

is treated, and is released as a well pergon, second, the entire process
is embedded in the environments of both the mdmdual and the provider
(environmengs which frequently do not overlap) with their Sttendant
sociocultural and organizational components, and third, health outcomes
{modification of nee(l) must be measured ;f the process is to be evalu-
ated. The process is circular. Need influpnces utilization which in tum
modifies need.

If we accept this model of the medical care process as a useful one,
what can we do ghout filling in the boxes? What do we know about each
the' components? What data do we have available about the aged?

e epidemiofogist measuring the distribution of disease.in the
population knows to be glert to the difficulties and biases in_the sources
of data. The major sources of such dafa—death certificates; medical
records, population based surveys, and administrative records..de-
veloped for other purposes such as disability claims—all have limita-
tions which are characteristic of that type of deta (4). In addition, any
specific data set has hmltatlons peculigr t,o itgelf.

Q

population at risk is the elderly because the .

-
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’ The ln@vldual aftemplmg to measure need has.to be aware of

these limitations and of the critical distinction between the measure-
“ ment of need and the measurement of disease, morbidity, functional
disahility, or other indicators of health status. Need for medical serv-
ices exists if and only if the condition is amenable to medical interven-
tion. {This is not meant to suggest that needs for other kinds of care
da not ex!st) Unfortunately, this Jistinction is not made frequently .
enough in population studies. Much of the time people conducting the
studies are unaware of the dlstmctlgm Much of the research on measure-
. quent of need refhains to he done.* .
" The distinction 1s 1mportant for apy age group, but it is crucial . -]
for the elderly where the functional disabilities and impairments are
results of conditions and events accurnulated over many years. Medical
care might have made: difference at the time an event occurred or when
& condition vgas first active, but it may now be too late to restore the lost
vision, hearing, or other function. In many ceses, the present. need may
be for ‘“‘caring” rather than for “cyring." The curihg” fujtctions of .
‘medical care should not,be neglected, but the possibility of providing
canng in other ‘and perhaps better ways should be investigated. The ,
existence of morbidity or disability, the need for care, and the need for
medical care are not equivalent.
There is a great need for research on how the elderly person rec-
ognizes need for care, makes a decision .to deek or not to seek medical”
“care, and the process of seeking care. These are’ only. special categories
of bebavioral and social science research, but they do deselve special
attention because a delay in obtalning medlcal care when it is needed
can result in suffering or death. Many elderty people may think ‘‘nothing
can be done,” they may be afraid that they will be told they are ter-
mnelly ill or that they should no longer live alone. They may talk with
friends or family or they may talk with no,one. And if the process of
seeking care from a_fregmented medical care system is difficult for a
relatively vigorous, relatwely well educated young person whetisit like
for an older person who feels at a disadvantage socially and physically?
The final entry ,in the left-hand column pertains to the sick role.
In a recent review of Parsons’ sick'role concept, Segall pointed out that
there are many more questions than answers (11). How do bebavioral
expectations vary among different segments of the population? For
which illnesses are people likely to consider themselves responsible? He
reviewed the literature on applications of the sick role mode! to chronie
illnesses, which are very ohmously problems among older people, and
stated that much work remains to be done,

* In this context it is interesting to note that among people 65 or.
older, the proportions of men reporting poor health is only shightly
higher than the proportion of women. However, the proportion of men
*unable to carry on major activity" is over three times that for women. !

* Donabedian devotes 150 pages to ‘‘Assessment of Need.'' A few recent papers
are listed in the refer¢pces and papers have been published since. The Clear-
inghouse on Health Indexes lists work in progress {5-10),
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Are the men accepting a sick Tole? Certainlyghospital utilization rates
which are higher for women than for men at ger ages are, reversed.

On the other side of the diagram are ‘the providers of medicsl
services. It is intuitively obvious that the distribution and amount of
health care resources, facilities and manpower influence utilization rates,
but the nature of the relationship is only beginning to be explored.

The nature of the distribution of the providers and the reasons for
that distribution are as yet poorly understood. In a free market, pro-
viders of services—shops, theaters, and other outlets——will appear when
need or demand 4§ great enough to support them and disappear when
there is not enough demand. Demand is determined by the desire for
the service or product and the ability to pay. The prospectivé purchaser
can do some comparison shopping and make a decision based on quality
and price. -

For'a number of reasons, the medical care market does not work
that way. Peopls sometlmes choose to have a service—an annual
physical exam or extra glasses—but very often they are sick and feel
they have no choice; ; they must have medical care right now. It cannot
be put off. What proporuon of the medical care for the elderly goes
into each category” Dp not forgel, that even if the condition turns out
not to be serious or is self-limiting without medical care, the patient
does not know that without seeing the doctor.™
< Moreover, the ability to pay for certain services is not an over-
riding concern for the elderly population. In fiscal year 1975 when over
$30 billion were spent for health care for people 65 and over, 90 percent
of the hospital care and 59 percent. of the physicians' services were paid
for out of public funds. For other services—dental care, eyeglasses, and
drugs—the major part.of the expenditure comes from the individual so
meclical care for those services doesvdepend more on ability to pay.

The distribution of medical care resources is influenced by factors.
other than need for services. A large teaching hospital, for example,
tends to attract specialists thus draining them from other areas without
much regard for the people’s need for serviges. Areas which are cultur-
ally attractive also tend to attract doctors as do high income areas.

I do not know whether the aged are more affected by the maldis-
tribution of physiciaffs than are younger pecopla Barriers to medical
care, that is inability to -obtain medical care “when you needed.it.”Jare
reported less frequently for the elderly than for younger adults The
elderly are more likely to have & usual place of care and less likely to
utilize hospital emergency rooms, They are, however, more likely to
rely on general practitipners who are evenly, distnhuted throughout
the population than are younger people. Whether theyutilization of
general practitioners is based on choice or availability, I do not know.

Th need for research on the diagnostic and on the treatment
dng processes of the physicians. In many ways, oldeg, people
are physmloglcally different from younger ones. Are those differences
taken into account in making diagnoses? In prescribing the amount or
kind of drugs? In deciding on how to treat or even whether to treat?
Does the ph}'SICIa;n even have the knowledge to make informed decisions?

*‘»«3.‘;‘(’3 ‘




8

wll Toxt Provided by ERIC o Tl mTy

~

322 " Epidemiology of Aging

L . -

That question, it seems to me, is of critical importance, A high

proportion of the visits to office-based physicians made by elderly .

"people are to general practitioners and many general practitioners are
themselves 65 or older. Dr. Butler has spoken of the neced (or tramning
specialists in gerentology. Is there also a need for retraining the phy-
sician gctually providing care so that currently available knowledgé
will benefit the people who need it now? Are the physicians making the
decisions about how to care for older people operating on the premises
*they learned in medlical school 30 or'40 years agzo? I think that as you
plan biomedical research in aging you.need to recognize that many of
the: agedl are receiviny .their medical care from thut segment of the
medical profession least likely to keep abreast of current knowledge.
There is & need for research on the knowledge and attitudes of phy-
gicians in practice. ‘-
In the recent book. The Effect of the Man-made Enviroriment on
Healih and Behavior, Hinkle states:

One of the problems in all messurements of disability
has to6 do with the ambiguity of social attitudes toward .
disturbances of mood, thought, and behavior..In general,
there is agreement in t.hls and other societies that episodes
of disability caused by enviormmental agents, such. gs
bacteria, viruses, physical,force, and most chemical
agents, . . . by the gradual failure of organ systems, and
by genetlc d]SDFdel'S are, in effect, “ilnesses,” Byt thére
13 not complete agreement about when the disorders of the
highest integrative function of the organism—those that
are manifested by disturbances of mood, thought, and be-
havior—constitute “illnesses.”” When these disorders are
profound, as in psychotic states, there is general.agreement .
that they constitute ‘‘lllnesses.” On the other hand, when
distyrbed behavior is associated with sexual aggression,
assault, or murder, thhs behavior may be regarded as a
“crime.” When disturbed behavior is evidenced' by the
stealing of property, or by tho forging of checks, . .. this
. is regarded not as an illness, but as the result of voluntary
behavwr . (12}, ‘ .‘; . o
When I read that passage, I “ondered “ﬁoﬁe often some of the dis-
turbancesof mood or thought of older people are regarded as either volun-
tary behavior or attributed to aging rather then as, illnesses with causes
and possible cures. How often are elderly people misdiagnosed as being
senile and nntreatable, rather than ill and treatable, because the most
evident symptoms are disturbances of mood, thought, or behavior?
Ths mu,eb & question about the need for mental health care and the
utilization®of services. [ have been told, for example, that depression is
very prevaler?eamong the elderly. I do not know liow to evaluate that
statement but I am prepared to accept it. There are drugs and illnesses
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which have a depressing effect. The loss of & spouse and lifelong friends,
loss of income, moves to other housing, or retirement are sll real and
may trigger a depressive reaction. Yet.utilization of outpatient psychiat-
ric facilities 1S lower among the aged than among other adults. Are
physicians failing to recognize that Jepression slong with many other
emotionally disabling conditions can be treated?

The decision made by the physicians have more influence on the
utilization of services once the physician has acce‘pf-ed the patient than
decisions made by the patient. The patient can tagminate treatment but
has little voice in the kind of treatment or whether it is provided on an
armbulatory or inpatient basis. In many cases, how many I do not know,
the pbysician bases his decision at least partly on his knowledge of what
Medicare and Medicaid will pay for. The care . :May not be the most
appropriafe but, out of consideration for the p‘atwnts financial state,
the short-stay hospital followed by a nursing home may be the choice
instead of office visits and home care. Surgery a,nd drugs are paid for
in the hospital. Rehabilitative therapy and drugs outside the hospital
may not be. How much of the medical care prpviﬂa& for the elderly is
appropriate? How much of the medical care is utilized when, if payment
mechanisms were available for.all forms of care, other means of pro-
viding help would be better for the aged person and would teke some
of the burden off the medical caresystem?

Finally, the care provided may influence the outcome. In some
cases the patient will be cured. In some cases symptoms will be relieved
or a condition kept under control even though cure is not ‘possible. .
In other cases there will be no change in the need for care either be-
eause the patient did not respond or because the care provided was not
appropriate. Vast quantities of time and money may have been spent
because the physician did not know how best.to treat an elderly patient

* or very little may have been spent because he did not try. Far worse,

however, is the possibility that the patient may be worse off. He may
have inereased suffering and psin, he may be dead. The person given a
drug which was clinically tested in a young adult population but which
has an adverse effect on an elderly person has not benefited from
naedical care nor has the patient who functioned reasonably well in the
community but whose placement in a nursing home resulted in de-
pression and dependency.

We need to know far more than we do about levels of morbidity
and functional disability among aged people. We need to know the
etiology so that we can distinguish between the visugl impairment that
can be treated by cataract surgery and the one that cannot, the limita-
tion of mobility which ecan be alleviated by arthroplasty and the
limitation due to untreatable paralysis. One indicates a need for medical
care while the other suggests the need for other kinds of help.

We need to know how the aged make their decisions to seek care or
not to seek care. (Twenty-0ne percent of the elderly people have.not
seen & physican with & year according to the Health Interview Survey.
SQixteen'percent of the people continuocusly enrolled in Medicare from
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July 1966 to December 1974 never met the supplementary medical
insurance (SMI) deductible, according to Medicare tecords.) Having
made a decision to seek care, how do they Jdecide on a physician and
adapt themselves to taking advice and following treatment?

Does the distribution of medical manpower influence these de-
cisions of the individual? Does it influence the amount, and quality of
care provided? How does the physician make his Jdecisions? How much
is he influenced by lack of knowledge, lack of time, lack of professional
contacts. and his own biases?

Does the eare provided really benefit the patlents‘? Are they in
better condition physically and emotionally because they have utilized
the medical care system?

Is medical care really the most appropriate form of care for many
of the problems of the elderly? Are we making unrealistic demands on

" the medical care system?

Those are only some of the questions. Perhaps they will"suggest
ideas for research -which is Jirected toward maintaining not just a
targe population of elderly people but a large population of healthy
functioning elderly people.

.\ 13
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Discussion

Gruenberg: We have discussed at length the mechanisms by which
medical care can be an epidemiological force affecting the frequency of
uncorrected conditions, creating the iatrogenic and nosobomial con-
ditions. I wish we would add only one thing and that is some estimate
of what the doctor would have if he were fully confident and using good
judgment in each cose. What is the nature of the tool box? What Is the
technique available? Which conditions can be corrected? Which, con-
ditions cannot be corrected today?

Kovar: I don’t have good answers to those questions. The point I
hoped to make was that doctors operate within the limits of their
own capabilities and environments. Many doctors treating older
people may not be practicing at an optimal.level because they do not
have the benefit of recent medical knowledge, because they are rushed,
or becausé they don’t practice in a medically sophisticated environ- :
ment. It is not enough that major medical centers be repositories of
knowledge. I want the doctors who are actually treating elderly people”
to kmow how best to caré for them. And the evidence is that many
doctors now practicing have not been exposed to modern geriatrics.
I think that extending knowledge to the practicing. physicians who
provide the care to the elderly will do more toward lmprovmg the health
of the elderly than a technological advance.

Gruenberg: As outcomes, you do not mclude perpewatmg dlsease by
curing fatal compllcatmns which is perhaps the mo$t’ powerful thing -
"that medical care does with the distribution of disorders today. It
thwarts the fatal complications and thereby perpetuates chronie
illness and raises the prevalence of disease and affects morbidity by
that mechanism. ) . ‘

Kovar: It can certeinly raise the level of the prevalence of disease.
That does not mean that the level of disability associated with that
disease is necessarily raised. There are a nnmber of levels of measure-
ment in morbidity. We have usually not spelled them out concretely
because We have not thought enough about what it is we want to
know. For different purposes we may want to know the prevalence of
a chronic condition by medically accepted criteria, the prevalence of
a chronic disabgigly by criteria which establish level of disability, the
prevalence which current medical knowletlge could alleviate, and the
prevalence currently receiving medlcal care.

Siegel You seem to be saying that what we need in morbidity research
isa knowlatlge, attitude, and Practice (KAP) study like those we have
carrled out in fertlllty research.,

Kovar: 1 did not say we need KAP studies, however, "1 thought of
them as I wrote tie paper.
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Siegel: We nee'd a KAP atud}' addreesed to the patient & the general
populatlon .

Kovar: 1 was primarily acldressmg myself to the physictans or other
people providing care. We have heard many stories about the attitude
of medical providers, but we really have only fragmeftary knowledge.
What would a KAP survey reveal about the knowledge, attitudes, and
practlces of the med:cal professmnals who are eetuatty providing
primary care? .

Wilkie: Years ago I conduc‘ted & pational study which wes concerned
with the reasons why people did or did not give medical care to older
people. At that time, We were making every effort with all kinds of
questions to find out the number of people who were being denied
medical care or denying themselves medical care because of
filancial reasons. The two ma}or reasons which came out then werg
“I do not like to bother the doctor,” and ‘“What can the doctor do for
me?’ Now, that was 20 years ago and I have not repeated that partic- .
ufar study because other than you and the people at the 1'*Iat.u:nnﬁql Center
for Health Statistics, T have not heard anyone interested in this topie.
They assume that all the probiems of the agéd should be medical care
and now they have Medicare. But T would guess that if we asked older
people about their complaints and their physician visits, the same
reasons would be given. ' |

There is only one factor that concerns me a little aljout that.
“Althougli this is my overall guess, I think we are getting amor medically
eophlst:cated group in the older age group. That is to say, the people
who are 65 to 69 have had some exposure to preventive medicine, i.e. -
early examinations, and that fnay make a difference.

We may be getting a group of people coming into t.hlls older age
group who take seriously the admonition to “see your doctor once a
year.” If that is indeed true, it may make a difference. 1fthat is not
true, I stilt think you would get the same thing from olﬂer people:
“What can he do for me? Besidés, I do not want to bothet him.”

Eovar: I am also concerned about the doctor who thi
nothing he can do. -

Wilkie: The National Center for Health Statistics had ne category
in a medical record report called “old age semht.y If ypu value the

what can you expect from some beknighted physician?

Eovar: I can hope that the “beknighted physician,” w

a patient to a nursing home, will record a more specific di
old age or senility. The 1'\ICHS can only publish what is
The table you refer to is based on data collected from

F

Feinleib: You might be interested in the question of; attitudes and
practices of medical personnel. I recently did a survey gf the literature

-
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«~ and found,12 different studies which consistently showed that medical
students, "doctors, nurses, psychiatric personnel, and social workers
generally accepted most of the negative sterfotypes ab?ut the aged

. and preferred not to treat the aged and so forth.

Kovar: If I unders'fand, you are saying that students as well es pro-
. . fessiongls in practice have negative attitudes.

Atchley: I think that the Harris poll and & pumber of other syrveys
have shown that, the most consistently negative attitudes that older
people have is toward medical care institutions of all kinds including
physicians, nursing homes and hospitals. They ere very skeptical

that anything can be done for them. , R
Shanas: Then there have also beent studies of attitudes of medical
personnel toward the dying which are very negative. S

Huycke: There was a conference at the National Institutes of Health
on geriatric medicipe and I think the whole point of that conference
addressed this question—how to educate doctors and health personnel
to deal differently with the older person. Hopefully, we will see a

change.
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n.ﬂrkamzatlon and Financing of Health Care for the Aged:
Future Implications®

Henry P. Brehm, Ph. D. *

Office of Research and Statisties
Social Security Administration
Meadows East

6401 Security Blvd. - . .
Beltimore, MD 21235 . - -

In attempting to discuss the changes likely to occur over the next 25
years or more in the delivery and use of health-related services for the
elderly; éertain assumptions have to be accepted. First, we start with
recognition of a continuing national commitment to the concept of the
right to health and health caré unimpeded by personal finapcial re-
sources. Second, salthough we cannot anticipate what scientific *or
medical breakthroughs may occur at the level of the content of care,
we can discuss the potential future impact of expected demographic
changes on the delivery and use of health-related services for the elderly,
of certaii proposed changes in the organization and financing of heelth
care, and of extrapolating trend lines in utilization patterns and other
related social and economic factors.

Impact of Demographic Changes on-Health CareDelivery

The demegraphic ¢thanges we can expéct in the next 25 years or more

have been didcussed In deteil at thig conference By Jacob S. Siegel of

the Bureau of the Census. Changes in the age distribution of the U.S.

population which might have an impact upon the bealth care system

and the delivery of heslth ¢are for the elderly will be summarized here.

Reference will he made to Tables IV-1 through IV-3 of the Conference
Prmedmgs r |

Using 1976 83 a reference yéar, the 15.S. had a more dramatic rate

of increase in its aged population from 1950 to 1976 than is projected

, for the period betwen 1976 and 2000. Asa percentage of the population,

the aged (65 years andover) comprised 8.1 percent in 1950; this rose to

10.7 percent in 1976 and is projected between 11.3 percent and 12.9

percent in the year 2000, depending on which set of fortility assumptione

— i8 used (Table IV-2). Usmg the Series IT projections as the probable

best guess provides an estimate of 12.2 percent aged 5 and over. The

+ data indicate there bas been more of & change in the proportion of the

aged population in the 1950 to 1976 period than is projected over the

next 25 years. The rate of change in the eize of the population 65 and

*This is & modification of o paper entitled, **The Future of Health Care De-
livery for the Elderly,” appearing In Aging and Income: Programs and Prospecis
Jor the Elderly, edited by Barbara Rioman Herzog, 1078, Reprinted with the per-
misalon of Human Sclences Press, 72 5th Ave., New York, N.Y. 10011.
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over was also more dramatic from 1950 to 1976, where it showed an 85
percent increase (12,397,000 to 22,934 000), than from 1976 to 2000
where it js projected, under all assumptions, to increase by 39 percent
(22,934,000 to 31,822,000} (Table IV-1).

In evaluatlng these data, it must be remembered that as sub-
sequent base years become larger, a constant increasg in/numerical _
size will show a Jdecreased rate of increase. However, when we look
at the incresse in absolute number of aged persons, we see a larger
incresse from 1950 to 1976 than from 1976 to 2000. The last 25 years
has seen a growth in the number of aged persons of .approximately two
million every five years. The next 25 years will see approximately
the same level of increase until 1990, when it will drop and remain at a
lower level of increase until after the year 2005. At that time, it will
substantially increase again due to different size birth cohorts from
1940 on.

Even with these increases in the numbers of aged persons, their
proportion in the population is projected to be (ml;.r nomipnally larger
by the year 2000 because of the anticipated growth in the overall popu-
lation. Thus, while the numbers of aged persons will grow by 39 percent
from 197%t,o 2000, the overall population will grow by 23 percent. From
1950 to 1976, the aged portion o? the p0pulat10n grew at twice the rate
of the overall population (85 percent and 40 percent, respectively).
Between 2000 and 2020, the rate of increase in the proportion of persons
65 and over will be similar to that between 1950 and 1976. By the year
2020, 15,5 percent of the population will be aged 65 and over.

The age distribution within the 65 and over age group is expected
to shift betneen now and the year 2000. The population 75 and over
will grow at a f{aster rate than the population 65 to 74. In 1976, 4.1
percent of the total U.S. population was 75 and over. In 2000 it will be.
5.5 percent (Table IV-2). Within the population aged 65 and over,
38.2 percent was 75 and over in 1976; by 2000 this will grow to 45.2
percent (Table IV-3). The absolute numbers aged 75-84 wjll grow by
56.9 percent by the year 2000 computed against 1976 as a base {Table
1V~1). For the 85 and over age group, the compsrable figure is 91.0
percent. These figures can be compared to the projected increase for the
entire group 65 and over which is, as indicated above, 39 percent for
1975 to 2000.

These data do point to a definite increese in the number and pro-
portion of elderly’ persons in the U.S. populatian in the next 25-45
yéars. However, the data show the rate of change will be less abrupt
in the next 25 years than it has been in the past 28 years. The
U.S. population will be expected to take on more elderly persons
between now and the year 2000, but at a basically lower rate of increase,
both in absolute numbers and as a proportion of the tdtal population,
tha.n has been true since 1950. It is the p0pulahon aged 75 and over that
is projected to show the most dramatic incresse in number relative to
its present size. However, this will result in an increase proportion of
just over one percent of the total population (4.1 to 5.5 percent) in a
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period of 25 years. The incresse is only sizable relative to the present
absolute number of persons in that age group. - *

The question which concerns us is whether this increase in the
population age 65 and over, or in subparts of that population, can be
expected to require or produce any changes in health-related services
in the near or middle yange future? Such a question cannot be considered .

+  solely from the perspective of the projected population changes. Unlike
some other areas of social program and service delivery, health services
are not an exclusive domain of need or use among the aged or even
one primarily oriented to meeting the demands of the aged. All age
segments of the population make demands on the health care delivery
resources of this country, albeit in differidg amounts and with differing
requirements. On the other hand, public income maintenance programs
traditionally are oriented primarily, to support of the aged and depen-
dent children, with special exceptions made for those in between who
are considered unable to work. Changes in the ratio between working
age persons and the aged and the oversll dependency ratio are-critical
for assessing the potential burden of such support to be borne by each -

*  working age person. However, the provision and use of medical carg
services is a somewhat different situation. In this area, the issue is the
differential rates of use and patterns of use by different age groups
and the -impact that changes in the age distribution and the relagive
number of persons in certain age groups will have an overall utilization
and utilization of specific services and facilities.

If programs such as Medicare and Medicaid were the only ones at
issue, then dependency ratios would be of concern for the public financ-
ing of medical care for the aged. However, we anticipate the passage of
some form of national health insurance before the end of the century.
Even the current debates have centered more on specifics than on the
principle of whether responsibility for the financing of health care
should be borne by the population at large through government in-
volvement. Under these circumstances, resources allocated for the pub-
lic financing of health care use by the aged ds compared to other age
groups is proportional tq the relative use and cost of health care by
different age groups. The workinig age population will bear the major
burden for the financing of all such care pemd for with public funds.
Costs fpr the health care of the elderly will increase this burden to the
extent that their costs become a higher pereentage of the cost of all
health care and/or there is an increased percentage of the gross nagional
‘product devoted to health care. .

The trends in the use and cost of health services by the aged will
be reviewed relative to those in other age groups. Changes in patterns
of use over time are shown in tabie IV-13, A-F.

Physician Visits.—Table IV-13-A shows that physician visits per

\  person per year were 5.0 in 1973, for all age groups. For those age 65
and over, the raie was 6.5. The differences between age groups in physi-
can visits for those persons over ege 45, if anything, have become

» smaller‘since 1963. For the total population there has been an increase

A,
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Table N-l3. d T -, - ' -
Summary drta on use of healt.h services: comparisons among age groups and gver time . g
A, Physician visits per person per year i }
| ‘ . . July 1963 to  July 1966 to . .
. ' June 1964+ June 1967 1989 1971 19713,
e eemimmemmememann . 45 43 43 19 50
T 5.5 5.7 5.7 68 - 65
LR U S 2.8 2.7 2.8 3.3 3.4
16 80 24 cceceoe o ieececec e ammamanan 43 . 40 3.7 45 45 .
LR TR T 47 44 44 51 , 53 .
B5todd . ........ e mmmmm———n Seeemmmmman 44 43 .41 45 49
A5 t0 54 oo s e 48 43 43 6.1 54
Y S 53 - 81 - 51 . 59 5.5
g % S e 6.3 6.0 61 64 65 - :
T8 ADA VO nne e cmmmm e mmmmmmmmmm e " 7.3 60 62 .12 66 - . ,
B. Admissions per 1,000 total population: Seneral and special hospltala : )
1®50 1955 1960 1965 1966 " leer -
- E - . o H
Admission rape. e ... T 10 126 - 136, 146 146 148 E,“
Average length of stay: indaya .................. 10.6 - 9.9 0.3 91 8.5 . 9.1 .5
: " S
o.
C. Admissions per 1,000 person-Years: 1963 A\ g
e & - a
) ‘ . Ages ¥ ]
All ages 0to5 6to 17 18to 34, 35to b4 55to65 66 and over g
o M y
130 80 PP A 140 17 180
- r

2




D. Shert.term goneral hospital (non.Federal) utilization, persons aged €8 and over

% .
=z~ . : -

: . 1067 1968 1069 1970 1971
Admission rate per 1,000 aged Persold..ceccaeeeza . 275 " 288 801 810 T3
Average length of stay (days) e cvacceoccucatonaao. 12.7 13.3 13.2 12. 8 12. 4

. - * .- .
E. All bospital inpatient admissions, bospital Insurance enrollees under Medicare - .
e - _ 98 1970 - 1971 w2 . 1m
Admission rate per 1,000 HI enfollees. ..o .cowoeen-.- 307" 307 305 ° 313 320
Average length of covered stay({days) e nceoaaa. N - 131 12.6 -12, 1- 11.7
F. Persons hosapitalized per IMI) populstion, by race snd age, selected years™ - -
Alskes_>>  Undersgels Ages 15 t0 44 Agesd5t064  Ages 65 and over
1961- 1966 1968 1061- “I966 1968 1961~ 1966 '1968 1961~ 1966 1968 1961- 1968 1968
62 - 62 - 62 62 . 62
[] <@ + - ‘
Whitee e eeree - 95 \103 g7 52 -88 46 125 126 113 08 ‘112 102 - 114 134 158
Black and other . e - . R . » .
P .~ 7 Is;1 83 36 4 3 14120 16 -6 88

90 78 - 88 126

A“l'lhloB “Physician Visits," Vital and Hoalth Gtatlstics, mmmnmm&m ummwnmmsummmmmmm; .,

B. m."rmnmm. UBA 19, U.8, Department of Commarce, Buresn of the Census.
C.

D. Tabled, “Five Yoars o?

E. Madicaze, Fiscal Years 19000-1073, Selocted Btate Dats, Social Becurity Administration, DHEW Publication No. (83A) 98-11711.
r.’r-mof.aumwmmm. ww Fund Quartetly,’* fall 1978,

Lo
Cin
€

Andersen and Odin W, m«mn.umammw Boclal Survey Trends in Use and Expepditures,” Chicago: Ummtntcummm.
A Statistical Review" by Howard Weet, “Boclsl Security Bulletin,” vol 34, no. 12, Decembsr 1071, pp. 17-27.
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in gverage visits per year since 1966—67, after a small drop from 1963-64
to 1966-67. For those 65 to 74, the pattern is more stable and shows a
smaller increase. For those 75 and over, thers is an irregular pattern
which does not show a net increase over.the decade. '

Since use by those under 65 has been increasing more than by
those 65 and over, it is unlikely that the projected increase in the
proportion of the population which is over 65 will mean that older
people’s share of physician use will increase in the next 25 to 45 years.
Hospital Care.~—There are more pronounced differences in hospital
services usage both emong age groups and over time. The rate of ad-
mission to general and special hospitals per 1,000 persons in the total
population increased from 110 in 1950 to 146 in 1965, the last full
year before the Medicare amendments to the Social Security Act went
into effect, and to 148 per 1,000 in 1967 {table IV-13<B).

In 1963, well before the passage of Medicare, there was a rate of
180 admissions to short-term hospitals per 1,000 person-years for those
age 65 and over compared to s rate of 130 per 1,000 person-years for
the total population. With the exception of the increased hospital
admission rate for persens in the child-bearing years, there was a
definite trend of increased hospital use with age %table Iv-13-C).

For the population 65 and over, the rate of admission to short~

. term general hospitals was 275 per 1,000 population in 1967 which rose
10 314 per 1,000 in 1971 (table IV-13-D). For the Medicare enrolled
xPopulation, the trends are quite consistent—in 1969 the hospital ad-
mission rate was 307 per 1,000 enrollees which rose to 320 per 1,000 in
1973 (table I¥-13-E). Two trends are evident in these data. There is
a higher rate of hospitalization for those age 65 and over than for
younger members of society, and the hospital admission rate for those
65 and over has grown substantially over the years, particularly from
the period before to after Medicare. At the same time hospital admis-
sion rates have been increasing, average lengths of stay have been
generally decreasing after an up-swing for the aged in average length
of stay for the first few years after Medicare went into effect (table
IV-13-D and E). .
In an analysis of the distribution of Medicare bemefits by the

socio-economic characteristics of elderly persons, Davis (1) points out .
that after the advent of Medicare there was a decrease in the disparity
in the rate of hospitalization of blacks as compared to whites. The ifpli-
cation is that at least as regards this one area of medical care, the reducs
tion of a financial barrier to care altered the ryattel;n of use for a group
which has traditionally had lower levels of utilization. :

According to tuble IV-13-F, it is apparent not only- that there
was a differential rate of change in the use of hospitalization before and
after Medicare between the races, but that ‘there was a’ pronounced
difference in the rate of persons hospitalized per 1,000 population (as
distinct for admission rate) by age groups. For those under age 65, the
" pre-to-post-Medicare rate of persons hospitalized shows s decrease after

. L 4
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Medicare. For those 65 and over, regardless of race, there is a substantml
increase,

These presurned effects of Medicare point out the dafraa to which
atterns and trends in medical care usage may be affected by a change
in the financing system for medical care.

Nursing and Personal Care Homes.—Nursing and personal care homes

are a special eategory of health-related facility, used in overwhelming
measure by the elderly. In"1963, there were 505,242 residents in nursing,

. and’personal care homes in the United States. Of these, 11.8 percent
" were under age 65 (see table IV~14) and 70.4 percent were aged 75 snd
over. The number of residents per 1,000 population was 0.6 for the
“population under age 65, 57.1 for those.age 75 and over, and 148.4 for
those age 85 and over. By 1069, after the Mbdicare and Medicaid
programs were well into operation. the age distribution of residents in
*pursing homes was not much different from what it had been in 1963,

Table IvV-14. % - I+
Summary data on residents in nursing and personsl care homes!

- ¥
]

e 1963 1989

’ Number Percent . Number Pergent

Number and percent disiribution of resldents in nursing and personal care homes,

by age ! - /
Total. oo cvaeaaae 505, 242- 100, 0 815,100 100, 0
W > — - A
Age: '
Under 85eceuae--..,. 59,678 1.8 92,000 * 11.4
85 to 74------,---- - 80, 619" 17.7 138, 500 17. 0
Toto 84 . 207, 243 4L0 321,800 3.5
*8500d OVeroueoeennns 148,702 20.4 261,900 - -321
Number of residents in nursing and personal care homes per 1,000 populstion
by age . .
, Al ages—20+2 ... 45 * 403
20t0 64 e 0.6 - 7 053
8bto M. e A ) . 11.1 N
76 and over. - ceeeceaeeaas 57.1 7.6
750 84-an-... Fememeaman © 30.8 .- ® P
6 and-OVer o e e e e . 148, 4 * ®

1 For 1963 data, tabls B and table 2 “Charactaristics of Residentsin Insittutions for the sged and
T 8 —Aprii-June 1963,” Vital and Health Statlstics, dats from the Netionsl Health Survey, Nationsl
- Cantat for Health 8tatistics, saries 12, No. 2, Bapt., 1065, For 1000, table D and table 1 “Cheracteristics of
Rosidents in Nurdng and Parsonal Core Homes, U.8.—June-August 1969, Vital and Health Statistics, dats
from the Nationat Heafth Survey. Nauons| Center for Health 8tatistica, 2eriea 12, No. 19, Feb. 1973."
NFoT 1907 thesa rates are based on the entire population of concern and do not exclnde those under sge 20.
- I D2ate Dot avallable for 1960, .
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but the residents per 1,000 population was dramatically ligher, particu-
larly among the very old. It was 0.3 per 1,000 po?;ulation for those
under 63, but had increased to V6.6 per 1,000 population for those 75
and over. The residents per 1,000 population had gone up for<those
age 65 to 74 from 7.9 in 1963 to 11.1 in 1969. There was an overall
increase in the number of residents in nursing and personal care homes
from 1963 o 1969—309,858 to 815,100, respectively.

In absolute numbers, the populauon of these homes had grown by
227,755 persons age 75 and over between 1963 and 1969, If we apply
the 1963 rates of resilents per 1,000 population to the 1969 populauon
for the 75 to 84 and 85 and over groups, the growth in the nurmni, r home
_population would have been only 81,932, The remainder of this increase
"ia based on the chanhgé in pattern of use and not the increase in the size
of- the very old population. If we apply the 1969 rates to the projected
year 2000 population aged 65 and ever, by age group, we will need space
for an additional 503,086 elderly persons in nursing and personal care
homes. This would, be a much slower annual rate of increase 10 residents
" from 1969 through the year 2000 than happened from 1963 to 1969.

* Between the years 2000 and 2020 the ennual rate of increase 1n residenta

‘of these homes would still be projected to be slower.than it was-between
1963 and 1969, even assuming a sizable increase in the proportion of
those 65 and over who are 75 and over. Accommodating snch increases
should be no less manageable thun the¢ change from 1963 to 1969, whether
by increased capacity use or the bu;ldlng of new capacity. If the rate
of resulents per 1,000 population |ncreases as dramatically in the next
25 to 45 years as it Jkl from. 1965 to 1969, this will create an entirely
different situationwﬁo“ever, the 1963 to 1969 increase in number of
very old people in nursing and personal care homes was not pnmanly
the result of more elderly pgople in out sdciety, but of an inerease in
their rate of uge of these homes. Such a pattern and its trend of change”
over time is a mediol care delivery aystem factor, not the result of
population changes, and is, therefore, potentially controllable if there
i8 a desire to exertise ‘control over the dehvery system, its use, and the
total of economie resources devoted to it
. Cost of Health Care.,—These patterns and trends in the use of physi-
cians, hospitals, and nursing and personal care homes, in combination
with 1nﬂatlon rates, have significantly affected the overall and the per
capita Jevels of expenditures for health care and the percent of the gross
national product used for health-related goods and services over the
lest several years. Table IV-15 shows the national heaith expenditures

.. and the changes that have taken place since 1950. The total national

health expenditure in fiscal year 1950 was $12, 028 million which
amounted to 4.6 percent of the gross national uct, Preliminary
estimates for fiacal 1974 show a total expendituré of $104,239 million
or 77 percent of the gross natianal product. The per capita expenditure
rosé in the same tsme petiod from $78.35 to $485.36. If we apply the
1950 per capita igure to the 1974 population, there would have been an
increased total expend.ture not of $92 billion, but of $4.8 billion. Tn "

'\1,
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other words, slightly over § percent of the total4ncrease 1n expenditure

- can be attributed to population growth, the rest is the result of & com-

bination of inflation in unit costs and increases in Jevels of utilization.

The major specific items of increase in per capita health expendi-
ture from 1950 to 1974 were for hospital care, which went from-$24.09 ~
to $190. 44, and nursing home care, which went from $1.16 to $34.69.
When we look at the change in per capita costs for personal health care
for the elderly from just prior to Medicare to several years after Medi-
care. we see a pattern of continuqus.increase year-by-year of approxi-
mately $100 a year in per capita from $445 in fiscal 1966 to 81,218 in
fiscal 1974. Again. hospital and nursing home care showed the stecpest
increases, from $177.84 and $68. 39, respectwely, in 1966 to $573.18
and $289.101in 1974.

rd

. Impact of Medicare on Health Care for the Elderly .

The data on use and cost of health services indicate that the increases
1n demand and expenditures for such services over the past 10 to 2§
years have primarily been the result of changes in the pattern of use of
these services and dramatic inereases in their cost. This occurred in a
time period when the increases in the absolute numbers and relative
proportions of the aged in our population took place at a fnore dramatic
rate than is projected over the next 25 years. Unguestionably, some,
but by no.means all, of these increases were related to the advent of
Medicare and \Iedlcmd The history of increases i the levels of use, and
percent of* the gross national product and per capita etpendltures for
health care attest to this fact. Given this record of changes in the use
#nd cost of héalth related services over the last several years, it is
probable that our ability to rationalize the use of services and to exer=
cise sofne ‘control over the organization fer their delivery and financing
will be more significant than changes in the elderly population itself.

Astde from these indications of the impact of Medicare on the use
and cost of care for the aged, there are other data available as to its
effect on the system for delivery of carc. In a study of the health deliv-
ery system in Kapsas City (2) comparing the situations just before and
2 and 4 years after Medicare, no appreciable change was noted in the
orgidnization of health care services. Most physicians had not altered
their methods of practice although they recognized the need for other
levels of care. Few plans to expand faeilities and seryices made just
after Medicare was implemented were actually carried out and no
further Medicare-related change in services was contemplated. There
was no coordination between nursing homeg and hospitals.

These findings ran counter to the lmpllclt i not the p*cphclt intent
of Medicare which was to affect the provision, organization, {drd pat-
térns of referral for health services for the aged within a comjnunity’s
health care subsystem. It was expecbed that Medicare wogld result in
an expansion of facilities and services and their coordination to provide
more comprehensive qgg,lces for-the elderly mcludmg transitionsal forms
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‘Table IV-15.* _ ' ) - . 'HH .t ' ’;i ~
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of inpatient care (extended care facilities) and ambulatory care services.
The referral pattern antong providers was also expected to change and
expand to enable continuity among various types and levels of care.

In the study by Davis (3), she concludes that ‘“‘a uniform medical
esre finaneing plan has not been sufficient to gusrantee equal access to
medieal eare for all elderly persons. Those elderly population groups
with the poorest health are the lowest utilizers of medical cate services
under the ‘progratn—the poor, blacks, and residenis of the South.
Furthermore, differences on the basis of income, race and location are
of sizable magnitude.”

Davis also notes that, “the structure of the Medicare program,
through its reliance on uniform cost-sharing provisions for all cldcr!y
persons, is largely responsible for the greater use of melical services by
higher ineome persons.” She recommends that, “several changes in the
Medicare program are required to reduce the inequities revealed by the

" current distribution of benefits. Four areas which seem particularly in
need of reexamiffation are (1) The cost-sharing structure of Medicare,
. {2) efforts to improve access of minorities to medical care, (3) the sources.
) of ﬁmmcmg for Medicare, and (4) the method of physncla.n retmburse-
ment.”
Suggestwns for the general direction in which we should be headmg
* were made by Coe and Brehm who noted:

Since & considerable amount of research has shown

time and again that our present fee-for-servlca organi-
zation of medicine is dysfunctional in terms of providing
certain groups with adequate medical care—especially the
poor and the sged—it would seem reasonable that some
form of subsidized care would be provided. Medicare and
Medicaid, of course, already provide some precedent for
this approach. But these programs are not oriented to
altering the present system for delivery of medical care.
They provide financial support for the present system of .
delivery which is oriented primarily toward dealing with
illness, not promoting health. What is needed i a combi-
nation of subsidized care and a reorientation of the delivery .
system to a coordinated comprehensive system concerned
with the maintenance of a maximum health condition and _

reventing, as well as dealing with illness. Such a reorien-
tation coupled with a reorgamzatlon of the delivery system
wpuld incorporate the physucmn into an organizational
network which coordinates his efforts with those of other
medjcal and paramedical specialists. This would relieve
the doctor of the need to spend his time performing tests
and other functions which can be handled by specialists
atid technicians with lesser levels of training. It could glso
alter the existing concepts of needed physician/patient
ratios thereby essing some of the upward presgure on the
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.. cost of medwa.l l{cwma and’ partlally rehevmg the short.age of
" fully trained pHysicians (4).

Alternatives to the Orgauization and Financing of Health
Care Delivery .

Among the systems being considered and actively pursued are some
form of National Health Insurance, gnder availability’of Health Main.
tenance Organizations (HMO's), snd; increased use of physicien extend-
ers, nurse practitioners, etc, |

National Health Insurance.—It seems repsonable to expect that the
Uhited States will ultimately adopt a national health insurance measure
for the financing of care. However, it is slso highly probable that our
first syeh progrim will strictly provide a mechanism to finance the use of
health care on a cost-sharing basis; with part of the cost of care paid by
the user and part by the government/insurer.

HMO’s.—The need to provide more coordinated, comprehensive health
care services end at the same time contain the rapid increase noted in
health care costs has given rise to a series of planning and experimental
teghniques. The H]Mgl Act of 1973 and the inclusion of HMO’s under
thé Medjcare relmbursement program are two mechanisms {o ¢ncourage
this prepaid group practice arrangement as a potentially more effective
and cost-conscious delivery approach.

"While thesé mechanisms are designed to promote HMO's, there is
some concern that various of the reqmrements placed on them to
qualify for. Federal funds may be restrictive of their competitive posi-
tion. Efforts to promote HMO’s are based on data which recognize
their potential to alter patterns of use, particularly by replacing in-
patient services with ambulatory care services and thereby reducing

‘the overall costs of care, ‘
As Hérris points out in his study on the effect of bed supply, on
hospital utilizatiop: . —t ,

~  The results of thisstudy support the contention that
hospltﬂ'beds tend to create their own demand for utiliza-

tion, at least for the New York State cofinties studied.

While this elaboration analysis Was based only on New

York State data, additional emdence from other areas are
consistent with its results. It is generally recognized, for
example, that pre-paid health insurance plans, such as

those of Kaiser-Perinanente in Oregon and California,
maintain fewer beds per 1,000 of their subscribers than is

the case for more con.ventlonally insured populations, and

that these plans have lower hospital utilization rates than

- more tonventional plans (5).

Physician Extenders,—Experimental programs are being mltmted to
promote the use of physician extenders. The same amendments to the

215 r
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Social Security Act which provide the mecHanism for incentive and

prospective reimbursement experiments unddr Medicare as a way of
investigating the potentisl for encouraging cost control in hospitals
also provide the mechanism for programs ysing physician extenders.
The intent is to promote the use of personnel who can substitute for
direct physician services therehy increasing tHe availshility of physicians
for more complicated tasks hy using lower paid personnel. .
All of these various possihle approaches relate to the need to deal

with the overlapping pfoblem areas of limnpower provision, cost-
financing, and svailability of facilities and services at appropriate
levels of care. Sound planning is ohviously required to provide the
coordination needed among providers to deal effectively with these
problem areas. Klarman (6) points out thst, “The primary reason for
health planning in this country is the ndmerous instances in which
the interests of the individual, health-care'institution and those of the
community may diverge. . . From a techhical stapdpoint, it is much
moyé difficult to plan for health services at the local level than nation-
ally Notwithstanding, health services are mostly provided st the local
level . In the past decade, local heslth planning has been hampered
by unstahle federsl funding. The absence pf national policies and guide-
lines bas lead to & constant.quest for newiideas. . . What is required, in
addition to steadier funding, is a fostering of local capabilities for
health planning. . . In specified circumstances, the Federal Govern-
ment is expected to serve as §il# superseding decisionmaker.

Future Outlook and Research

In view of the data presented on projected demographic changes, the
patterns of use of health-related services and facilities, and the trends in
the use of these services and facilities, what changes can be anticipated
for the delivery of health care services for thé elderly and what are
some of the related research gquestions? Within the next decade it is
oxpected that the U.S. Governmept will have adopted a National
Health Insurance program. The program will carry provisions for de-
ductihles and coinsurance and specified service exclusions. In addition,
no greater exercise of control over the system for delivery of health
care services can he expected. However, there will he an \ﬁnproved
standard of health insurance coverage for the entire U.S. population.
With an improved guarantee of payment, the general population will
prohahly place & greater dpmand on the health resources of this country,

" with possible resultant downward pressure on the avajlshility of

health services for use hy the aged. Alterations in overall demard based
on this insurance program will probahly not seriously erode the avail-
ahility and use of heaith services hy the elderly, but to the extent there
is an effect, it can be anticipated to be a negative one for the aged
population. Existing coverage under private health insurance policies
and public medical assistance programs will lessen the Impact that
National Health Insurance might have had on levels of demand
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for health services from the population at large. However, the imple-

mentation of such a program should be menitored for its impact on_

the availability and use of health services, particularly those most
appropriate for the type of health care needed by the aged.

It can also be expected that HMO's will become i'ncreasingly
popular and serve as a mechanism for providing coordinated, compre-
hensive care not only for the aged but for all age groups. Fully packaged
prepaid group plans which own and operate their own hospitals,
skilled nursing fg(!llltleb, etc., will be more common. Research will be
needed to establish the value of these plans to contain costs and hold
down utilization, particularly of the more expensive inpatient facilities
without reducing the quality of care. The ifnpact on cost and use of
different organizational patterns and physician reimbursement mech-
-anisms both within and outside of such HMO’s should be evaluated.

Physician extenders, physicians' assistants, and sassociates, nurse
practitioners and whatever new titles may surface to designate. these

* categories of alter eg0s and limited replacements for physicians can be
expected to come lnto greater use. They will serve as & means of spread-
ing the supply of physician services over a larger population base by
the use of lowerpaid, less highly trained Personnel to deal with situa-
tions not requiring the physicians’ level of knowledge and skuill.

Additiona! research must be undertaken as to the most effective
means to utilize these personnel, 5o as to increass the overall quality
of care while reducing the demsand for physician services and the costs
of care. Additional problems still remain in ms'tltutmnnllzmg the use of
such personnel within the delivery system. More research is needed on
stch problems as mechanisms for financing and payment, the require-
ments for licensure and the permissible functions for such persons as
they exist and differ from state to state, malpractice insurance com-
plications such as whether the ph}rs:cmn supervisor or the extender
bears responsibility, and general acceptance by both physicians and
patients of such staff and the nature of their functions 50 as to promote
the smoothest transition to maximum use. Concerns for cost control
and appropriate use of the hospital should promote wider use of a
variety of care levels, including skilled nursing facilities, out-patient
ambulatory and day bed care services, and home, health care as &
means to shorten or avoid hospitel stays.

Research is needed on the efficiency and effectiveness of alternate

“treatment modslities and levels to control costs of care. Analysis must
be undertaken of the organizational factors, financing mechanisms, and
decisionmaking contro} elements as they operate within and between
provider usits to influente general measures such as rates of use, average
length of stay, unit-patient dost, cost of an episode of card, and total
population or area health care costs. Patterns of use of slternate treat-
ment modalities and levels as these relate to the total costs of care, and
the impact of changes and improvements in medical care technology
on costs and efficiency in health care delivery must also be\assessed.
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These various organizational and financial mechanisms are. a ready
in yse or about to be used. Their use and acceptance should expand
beyond the very limited scope that exists at present for some of them.
The next decade will probably not be one in which new ideas for the
organization and delivery of medica! care in general or for the aged are
expounded It will probably be a period of heightened awareness of
the- need to more effectively utilize medica resources and manpower
and to control the cost of medical care by putting into practice the
various delivery system organization and financing ideas which have
been discussed over the last few decades. There is no shortage of ideas
in this area. However, there ape.limitations in authority to direct the.
implementation of various delively approaches and to goordinate or
control the health care delivery -ystem, and a deficient base of know-
ledge as to which mechanisms and organization#l combinations will
most effectively accomplish these purposes. The research questions re-
viewed must be addressed so as to expand this base of knowledge.
~ These anticipated changes in the general structure of the health
care delivery system over the pext few decades is one of movement along
already defined lines. Health cdse for the aged will he affected more by .
these general developments than hy changes in the age structure of the |
population. The adaptations needed in the health care delivery system
to adjust to projected Jdemographic changes in population should not

. require any drastic or concerted efforts. The projected population
» changes over the next 25 years will take place gradually and in total
will be less of a change than was experienced pver the past 25 years.
Beyond that, the pace will quicken hut will be no more dramatic than
the 1950 te 1975 period. The total number and proportion of the aged
in society will he that much larger and we cannot discount the impact
of this change. However, accommodation to this increase should he
manageable within what can be regarded as norma) changes within a
market to altered need and demand patterns. These population changes
will occur at a reasonable rate, an. adequate lead time is availahle with-
out a need for crash building or training programs. With or without
expected changes in the delivery system, planning and providing for
the health care needs of the elderly should not be a major problem he-
cause of the anticipated pace of the population age changes. However,
the direction and degree of change in general characteristics of the
delivery system will be the most significant factor affecting the patterns
of availubility and use of health-related services and facilities for the

aged. . i R
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Discussion )
Waldron: You were advocating more mdesprea.d use of HMO's? .

"Brehm: 1 am saying what I anticipate will occur in areas that I think
are a;pprogriate forresearch. I think we should have more use of HMO's.

Waldron: Is there any evidence at this point that, in such places as
the Kaiser plan where you have lower hospitalization rates, there haa
been a positive effect on any concrete health measures?

Bighm: To my knowledge, there are no data gvailable that indicate
either a positive or negative impact of the extremely low rates of in-
patient care use, The implication comes through then that if ambulatory
care use is a whole lot cheaper, why not use ambu]atory instead of
inpatient care? N

Speaker: Can I ask, in that connection, whether any HMO plan has &
lower premium than a fee-for-service plan?

Brehm: There are as many different organizational and financial .. l
mechanisms among HMO's as there are HMO's in the United States.

Speaker: Do any of them come out lower tmzsfee-for-semce plan?

Ostfeld: The Harvard Community Heelth Plan. One thing you must
also take into consideration is what are you getting for your money,
how much are you paying in the way of premiums, how much service_
are you getting, and how much out of pocket costs are > there? the cost”
of the premium is just one part of the whole issue.

Kovar? Wo are talking about health status in using an HMO. Primarily
the HMO experience o date has been on younger populations and very
few people 66 and over are included in" HIMO's. This came as a result
of HIP in New York and Kaiser on the West Coast which were designed
rimarily for working populations. Therefore, they®vere highly selective
]!:’or young adults ‘who were capable of being employed. It would bevery .
difficult to use those data to evaluate whether the health statusof the .
entire population—and especially the elderly—is affected by belonging
to an HMO rather than a fee-for-secvice plan. . .

Brehm: Let me respond to the coupling there, which is not an unusual
coupling, of HIP and Kaiser. They are about as far apart as organiza-
tions go, in financing mechanisms, etc. Therefore there are as many
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#differences in kinds of utilization rates hetween Kaiser and HIP sas
there are hetween HIP and fee-for-service progra HIP does not
employ its own physicians, it uses a panel, and does own its own
facility. .

Weksler: I am ‘concerned ahout the advocacy for increased care for
the older populations where presumably the reasons (the health reasons
are less ﬁxeg) have not heen really convincingly shown to attack and
maintain health, The question that comes up is in more favorahle
populations, if health maintenance cannot be demonstrated to he the
product of these HMO’s, is there really a reasonahle and rational
belief that HMO’s will be more effective in older patients in whom
impairments are probably more fixed.
The second point is that the HMQ’s are presumably evaluated
not only on their. capability for health maintenance, but ultimately
> that they will become cost effective. I think that is a question that has
to he addressed—whether the cost effectiveness of HMO’s for older
age groups is a conceivable outcome. I think there are real questions
about extending care to older people as opposed to studying disesses
and problems of old people. Certainly maintaining health of older
people is very expensive technology. I think what I wounld like to see
i3 that We learn more about gerontology so that we might give preven-
tive health care—I am notf sure that we should go the HMO route—to
“those dge 65 and above. I feel that way becausethere is so little evidence
that HMO’s are either cost effective or health effective.

Brehm: HIMO’s have two separable aspects. One iy &n orientation to

preventive care as a presumably more effective technique than getting
. in aftertie\(act and having to do something about it. There is a whole
aspect of HMO’s which simply says if you provide a reinforcement such
as a reward for efficiency of operation for cost savings, that by giving
the physician an opportunity to share in the cost savings by providing
prepaid capitation arrangements, you have some built-in bases for
reducing the use of the most expensive facility you think you need.
That, I think, is a separate thought from whether preventive health care
makes any sehse or not. There are data.on the Kaiser experiments with
multiphasic health screening which indicate that to some extent it has a
beneficiel effect through early detection and use.

k

Kovar: _Do you have any idea what proportion of the heaith care of the
elderly is devoted to prevention as oppesed to improving conditions or
alleviating symptons or curing? 4 ‘

Butler: It seems to me that Dr. Weksler's question really points to the
need for research into the preventable causes for these condltlons

Brehm: I am advocating HMO’s as an organizational mechanism which
- bas a built-in hase for providing some_cost efficiency as opposed to a

fee-for-gservice arTangement whereby the mors services the patnent uses,

the more the physnclan receives. The way most physicians in the United.
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States ace currently paid, they get nothing if they provide no services.
Whereas physicians on & salary base at an HMO. are paid anyway. If
you do not provide services, 3 ou have more money to split up at the end
of the yeal,

Weksler. I really would just like to say that I think the battleground )
for the-HMO should be in the younger population.

Brehm: You and I disagree only in the sense that you are lnterpratmg .
my comments to mean that the preventive health approach is very
meaningful for an already aged population. That is not the basis on
which I am advocating HMO’s. I am advocating HMO’s »s a way of
avoiding fee-for-service which proviles no incentive for efficiency, and
instead provides a prepaid arrangement whereby the fewer services &

- salaried physician can use, the more money stays with the HMO. The
experience with those HMO’s that own and operate their own facilities
and pay physicians on a salary basis with a proﬁt sharing frrangement
is that they seem to use less of the most expensive facilities. Whether
the preventive health approach’is going to work or not, I will defer to .
"« further research as & specific medical question.

" Weksler: Of course, ong problem with HMO’s is that there is_certainly
incentive for not using expensive forms of medical, Jiagrostic, or thera-
peutic intervention. I agree with you.that it is not clear it is beneficial to
the patient. It i» beneficial, however, for the end of the year statement-
for each physician. .

Brehm: There are lots of dliferently orgamzeﬂ H\'IO'S‘ S0INe Of Whlch
have very good organizational basgs. While there is no indication that
the patients come out much better, there is no mdlcahon that they
come out ahy worse.

Closing Remarks by Chairperson Don C. Gibson, DV.M.

The presentations and discussions in this segment of the conference
. suggest that application of ,:nethgds of.epidemiology enhances nearly
every aspect of résearch on “Health: chatlons for the Aged.”
The.nature of the data an projected trends _presented by conference
parucxpants indicate substantgve chanp®s over the next several decades
in growth in numbers and in relative proportion to the rest of the pop-
ulation of the aged and in the ecoftbiic, environmental, socigl, and
health care needs of old people in this country.

It appears that the overail’ life-style patterns, along with utilization
patterns’for public and private health care programs, w ill change for our
.Nation’s elderly. All of these variables will h{&ve major health care im-
plications for the future.

Clonference participants spoke to three broad areasof epldemlologxc
application:

(1) Better Jefinition of the magnitude of the problemg. e are t{bout
to face a3 & result of the repidly changing demo;_,mphnc pi ture er the
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agng population in this country, including anticipated population
shifts we will experience over the next several decades.

(2) Definitiorr of ‘problems and approaches we may take to acquire
additional mformat:on and hence provide much needed types of health
care Here, we must a'so consider and resolve the complex interrelation-
ships between the need for and the utilization of health care. '

(3} The indication that organization and financing-of health care
for the aged implies o research concept #hat is multidimensional in
character and deals, predictably, with the complex patterns of popula-
" tion differentials in health care use and need. for services and facilities
for the aged.

Partlclpants also consulered how national health care programs
impinge on delivery and use of health related scrvices by this segment
of the population. . . .
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" Five-Year Perspective on the Elkndge Conferenoe . ]
" Adrian Ostfeld,M.D R s ]
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- 60 Collego Street ' . .
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. My remarks are divided into threo parts. First, 'what wére some of

* maore obvious outcorhes of the first confemn,ce field on the Epidemiology
of Aging hearly 5 years ago? The principle aim of - that conference was
& very simple bDe;-to try to increase the number of epidemiologists and
through -them thelr students and colleagues who were c.pncemed about _
methodological and substantive issues in research on aging in, man.

The extent to which that goal has been met is substantial. There have

° been two editions of the book® coming from that conferenes. There

. considerable importance to determine the extent to,which that was

Q

have been creditablé applications to the National Institutes of Health.
"1 think it is fair to ssy that the demographic analysis prepared by
* Jacob Siegél from the Census Bureau data was to some extent ulated
* by the conference. In addition, there was, increased attention to up- "
dating this information as a basis for planning for the needs of an aging
population, -

- Two conferences 'in addition to. the present one we* direct con-,
‘sequences of tha t oné~—a Conference on, Senile Dementis and
- anoth , Nutrition and A%ng It is' too early to tell what the
dicimes of these conferences will be. I was not pr&ent at the Confer.
ence on Senile Dementia and I speak only from second hatid sources
of information.

The Conference on Food, Nutrition and Agmg concluded generally
that the- disorders of overnuirition were more significant than the
disorders of undernutrition among the prdblems of the aged. A uaaful
publication has resulted from that conference {1).

The 1972 conference led to an increased emphasis on the study of
a single phenomenon in stroke which had, what one might call, a nega-
tive result; but nevertheless & very ugeful one. Some unknown propor-
tion of strokea in older persohs are reported preceded by so-called early
warning s:gns or trangient ischemic attacks and it was a matter of

true. In other words, it was important fb~know what proportion of
’

-*Qstfeld, A. M., and QGibsop, D. C., Eds.: Epl'domio!ogry of Aging U. S DHEW,
PHS, NIH, NIPHD, 1972, Bethesds, MD 2
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strokes were preceded by signs or symptoms that would “tip off” both
the patiezit and.the physician allowing for th® Lpossﬂ)mt) of Joing’ some-

. thing before the stroke occurred. 0‘1

The data collected, in phrt as a result that confergnee, made it
clear that the annual mcldencp of these trn.t.llswnt ischemic attacks or
early warning sighs of stroke is of the order of 1 per 1,000 per year in
persons aged 85 to 74 and in comparable papulations the incidence of
stroke is 1 to 2 per 100 per— year or at least, 10 times as kigh. Thus, it
is clear that the overwhefmmg majority of s{rokes are not preceded by
these attacks or it may be that our methods of sletermining their in-
aidenge or prevalence require further precision. I am inclined to think
that it is the former. At’least we know thai at the present time there
seems no justification for major attempts to éducate either the general
public or the physicians about early warning signs of stroke, a useful,
although essentially negative finding,

- As a result in part of the first conference, the Gemn‘tology Re-
search Center is planning to expand its efforts i in-humar aging. Inter-
estingly enough, Dr. Gibson and I have had a total of 35.communica-

'tlong, from institutions indicating ‘either. that they intend to use the

contents of the book in a coursevor asking permission to do so. (There
are still pleasant and nhive people who write and ask for permission to
do that.) Obviously many other people nray have decided to use it and

“did not notily us of their wishes. These 35 letters have come from

baccalaureate Jdegree programs in colleges and universitieg, from schools
of public health, from graduate programs in Qiology, pSychology, one-
high school, oné dental schook, but only one nfedical school.

The second general area that I want.to talk about déals with the
14 research questions that arose at the end of the 1972 conference.
We might go through them briefly to see thé extent to which either

. new data bearing on these issues have been produced or a reorgamzatmn

or rethinking of the available data have been accomplished in the
intervening years. .
1. Question: Is there a valid and rehable definition of aging inde-
pendent of the common chronic dlsea.ses?
Answer: No.
2. Question: What does the remarkably high prévilence of carbo-
hydrate intolerance in the elderly mean in torms of morbidity _
and mortality? What is ity mechanism and should it betreated?
Answer: There has been a modest increase in knowledgs in that
area. It is clear that the prevalence is indeed high. There is also
some evidence that if it i3 not producing symptoms end if it has

fiot been diagnosed clinically this so-called chémical or clinically .

inapparent diabete$ or abnormal glucose tolerance appears not to
have the kind of grave implications for morbidity and mortality
nssociated with clinically evident and treated diabetes, Therefore,
there may not be quite the urgency for concern about the medical
management of the disorder.

3 Question: What are the precursors of Alzhéimer’s disesse and
chronic brgin syndrome in the elderly?

Q . . “ ;3;11 .
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Answer: UnIortlmately, we have made no substantial progress in
that area in the last 5 years.

Question: In elderly cohorts, how do endocrme and immune func-
tions decline over time, and how'is the decline correlated with
morbidity and mortality?

Answer: I think a good deal of interesting and intriguing cross-
sectional data have sppeared about immune function in man.
Unfortunately, we have not had quite the same kind of increment
in knowledge about endocrine function in man, but it is very
difficult and probably unwise to extrapolate widely from crogs-
sectional studies. I have to say that the information we have is.
still quite meager and requires replication in longitudinsl -efforts.
Question: What is the value of intervention studies on blood
pressure in older populations in reducing the incidence of stroke
and senile dem\aptm?
Answer: I think we have had some clear addltlons in otir knowledge
m this area. As a matter of fact gt the time that the conference
oing on, the celebrated VA studies on the treatmént of high
bl pressure had been published in part and some additional
information wes going to.be published. I think some of the data
coming from those studies have had very clear implications for the
treatment of high blood pressure in elderly people.

Two VA studies together treated patients with diastolic blood
pressures ranging from 105 to 129. In separate reports from the
the VA, there were approximately 80 hypertensive persons in the age
group 60 and over studies, with the results of the treatmerits for
hypertension in them remarkably .clear. Approximately 40 persons .
who were treated with placebd’in the period of the study, showed 19
major morbid events—siro®, coronary heart disesse, congestive
heart failure, and thre¢ deaths. The group treated with an active
preparation, showed ©0 major morbld events and one death in the .
period of the study. I think this constitutes s substential inctease
in our&nowledge.

We have ve strong evidence. then, that there is value to
intervention on blood pressure in older populations. Whether or
not the -subsequent lowering of blood pressure will retard the
decline of the*intellectual function that characterizes. senile
dementia is & question that will require further work and should
have o high priority. .o

Question: Why is lifespan so extraordlnanly short after the onset

" of senile dementia?

Answer: Some of the dafa that Dr. Gruenberg showed us suggest
that perhaps the llfespan for those people is beginning to increase
somewhat. It still remains very short, howdver, and the reasons
for this abnormal shortgmng in llfespan are totally unclear. It may
be related to such simple measures as nutrition, voiding and hygiene
or- it may be related to mich more’ complex influsnces of central
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narvous tem and hraift function on a wide variety of hodily

think that we ¢ould learn a good deal more In thisarea

hy the Eil-l:lilpleﬁt of hedside ohservations. -

7. Question: What living arrangements for the elderly will produce

the lowest morhidity and mortality and the highest indices of life v

satisfaction?

Answer. I think we phrased this questlon too simply; we were

naive, Those of us who were involved in that conference have

learned what many of you must have known previously, that the

living arrangements for the elderly having heneficia! effects v

with the social situation, the characteristics .of the elderly, their

past life history, their past experiences and their perceptions.

Nevertheless, it should he possible to define these kinds of eircum-

stances for a numhber of individual elderly groups. I think, there-

fore, that the question raised less naively has substantial merit.

8. Question: Whet aspects of socioeconomic status make it so
important a determinant of longevity? ,
Answer: I am afraid we do not know the answer to this question. -
It is a very difficult question to oparatmnahza We' all recognize
the high correlation hetween variahles of socioeconomic status and
health and Iongewty and it is very difficult to undaratand why this
relationship exists. I would like to see a good deal of thought and
attention given to oparatlonalizmg these questions, defining the
variahles of moment and consideration given to their heing either
added to ongoing studies or applied in several settings. Obwiously,
this is not the time—at the end of the conference and in our present -
state of fatigue— to spend a great Jeal of time trying to make these
issues more specific. That will have to he done in our own heads
when we get hack into our own workshops.

9, Question: What can we learn from studymg the effects of retire- —
ment, relocation, hereavement, and economic loss in cohorts of
aldarly persons? o~
Anawer: 1 think today’s conference hes* indicated that we have
learned a modest amount in these #reas in the time hetween the
conferences. This has heen a useful field for investigation and I
think that it represents one of the aress in which theoretical and

- ractical progress has heen made. ’
Eluestion, Why are mortality rates lower in the Mid-western
Unitdd States than in the Southeast and heast?
Angwer: T'iere are many ideas ahout why this is so, ranging from
differences in racial and ethnic composition and in life-style to
I differences in medical care. However, I helieve that at the present
»  time we are limited to speculation. If these differences hecome
smaller, then perhaps the question will hecome less important.
At hest, the differences are marginel in terms of their importance
hecause there is not a Huge difference hetween the hest and worst
State in the United States. If they persist however, or if they -
" increase, I helwva they deserve our serious attentlon

Ll
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11. Question: What are the differential eﬁ'ects on aging of sex? v
Angwer: [ think we have had increasing information in these areas,
eveh in the last 3 years. Many of these effects have heen discussed
today in the form of the nature-nurture prohlem. The consensus
now is that the survival and longevity of women appears to he as
much or more related to hiological factors than to sociceconomic
and psychological factors, although the latter unquestionably play
some role.

ow to proceed heyond this or to define the specific aspects of
women’s hiologicol superiority is a very dJifficult question. Some of
the data presented hy Kannel suggested that whatever this hio-
logical superiority is, it is present during the reproductive years and
dissipates rapidly thereafter. This only helps us to understand the
period of ll.ff during which it may he operating hut it does not
necessarly tell us what it is. I helieve much thought is necessary
before one can operationalize an experiment or a series of ohserva-
tions which will tell .us much more Ahout this phenomenon.

12. Qnestion: Do dietary hahits adversaly or favorahly affect morbidity
and mortglity experience in populations?
Answer' Surprxsm%l , We cannot give a .direct answer to this
question in spite of the great deal of attention given to f2wding
progrhl;ns for the elderly. T stil! believe that the effects of overnutri-
tion it the elderly are much more significant than those of undernu-
trition and the 10-State gsudy of relatively impoverished persons,
particularly the elderly, which was discussed at the 1972 cohference,
suggests that the major disordérs of malnutrition are neither highly
important nor widely prevalent prohlems in the elderly. They are
modetate problems, not grave ones, suggesting to me that the major
benefit of feeding programs for the elderly may well be socjal rather

than nutritional . —
13 Question: Can Comfort's measures PI‘O?ldB a useful mdgt of aging?
Answer: No.

14. Qnes}ion Can studies of aging he grafted on to existing coborts;
for instance, the Framingham, Albany, Evans County, and Te-
cumsth studies?

Answep: They have bheen and I am sure that at the time of the first

1972 conferenco there were already not only substantial plans to do

this, but some grafting was already heing. accomplished. The large

, the 'gohort studies to which I refer are now endangered species. I

nk that all hut Framingham and Evans County are either moni-

bupd or dead. The answer to the question ‘‘cay studies of aging he

added to cohort studies of aging populations?’1s a resounding yes.

Not pnly has this heen done hut done with great merit. Further
continuation of these studies is vital.

I come now to the third and last paris of my comments. If we have

- another ?on!erence in 5 years, I would like {o see & number of avents

take plaqe in the years hetween now and then.

T .
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First, I want to discuss again the matter of grafting studies of
aging onto ongoing cohort studies. If we want to understand health
and disease in the azing man or woman, we are going to have to support
the few cohorts that now exist to obtaln information efﬁclenlly and cost-
effectively and without a long lag period. T think 1t is extremely impor-
tant for the Framingham sludy. for instance, to be supported well
into the future. By that I mean plans should be made now for the next
20 years at the very least. It 15 a national resource and I think it is
extremely important to insure its continued health and survival. Within
the limits of both policy and fiscal restraints at the Federal level,
security for the investigators and stability of funding should be guar-
anteed. If this is not done, we will miss our best chance of obtaining
cost-effective information relating to man.

I still believe that if it were possible to carry out a cohort study
of a population largely free of atherosclerosis, it would be a very worth-
while investment. If such a group can be found and if difficulties
encountered can be surmounted, it would be a very rewarding effort
in aging. T do not mean to Jdownplay or denigrate cross-sectional
studies, they have merit and are easier, shorter and less expensive to
do. In my enthusigsm for maintaining the cohort studies that we now
have, I Jo not mean to .mply that crose-sectional studies have no value.

Seconul, it seems to me that during the next 5 years or less we should
try to abandon attempts to define aging, functionai aging or otherwise.
Such attempts have not benefited u$ in the short run and I do not think
they will. We must recognize that what is aging to one generation is
perceived by the next to be disease. The hardened arteries and slight
mental Jdeterioration that were believed characteristic of aging in the
19th century and the early 1900's, we now recognize as disease.

The same sort of thing happens frequently. The neurological
literature is replete with the fact that in the neurological examination
of elderly people certain changes are observed. The knee and ankle
deep tendon reflexes are absent, the perception of position and vibra-
tion sense in the ankle is absent, and the lower legs got weak. These
8igns are all assumed to be a part of normal or natural aging. However,
when we looked at these data, cross-sectionally in a cohort of 3,400
people aged 63 to 74, all of these “halimarks of the aging nervous sys-
tem" were larzely restricted to persons with diabetes, known coronary
heart isease, peripheral atherosclerosis and significant high blood
pressure. Persons free of these disorders did not have absent knee and
ankle jerks or absent position and vibratory sense and weak lower
extremities, Thu» unother so-called charagteristic of normal or natural
aging is discarded (2).

Third, much can still be learned by studying the natural environ-
ment of aging populations, We need a good deal more information
about the effects on aging population.s of crime, retirement, bereave-
ment, social 1solation, migration, and the like. Flow do these aflect
human morale, health and survival in the elderly? Opportunities are
ansing constantly, we must continue to mobilize our resources and
take advantage of them.

EKC.,"’« .
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Fourth, there ought to be application of epidemiological methods
to studying a wide variety of gocial programs now in use for the elderly.
How good or what benefit are such programs as, the Retired Senior
Volunteer Programs {RSVP), Foster Grandparent Programs, Hot Meal
Programs, or Senior Centers? ¥We can use the methods that we know
to determine whether these programs are achieving the goals that they
should be achieving,

«  Again and again we hear the comment that depression is a very
serious problem in the elderly, although hone of us have data on its
prevalence. I think st least five people who have been speakers at this
_ conference and others who have been queauoners have raised the same
. point. My own view is that depression in the elderly not only slows the
machine, but wrecks the machinery and we have got to learn more about

~it. T think that we can probably learn faster if we abandon Freudian
theory and complex theoretical frameworks and study”it in as clearly
defined and as siraple a frame of reference as possible.

1 have only two more points to make in other areas that 1 think
are important. { am becoming increasingly aware that Federal agencies
can do things that university people can only do with difficulty if at all,
The Cepsus Bureau, the Framingham study, the FM Security
Agency and the National Center for Health Statistic’s scholars do
things wéll that universities cannot: '

The Federal agencies must be incressingly responsible for pro-
viding datr on national health needs both met and unmet; on the
monitoring ofeffectiveness 8f major health programs, both preventive
and therapeutic; and for developing more information about health
planning for the elderly and for all age groups. I cannot see how scholars
in universities'can do these jobs at the cost and with the effectiveness
that the Federal agencies can. Some things may be accomplished by s
Federal agency with a moderate change in budget and personnel that
cannot possibly be agliieved by any university or consortium of universi-
ties. Perhaps programs in which people in the Federal agencies could
spend a year or two in universities could be expanded. Likewise, the
people in university cénters might learn a good deal and might make
useful contributions. if they had wider opportunity to spend modest
periods of time within Federal agencies. Ttioge from the university
centers wbuld have & good opportunity to leafn the methods and the
techniques of the agencies, and those from the hgencles might be able
to gain knowledge in some aress not available in the agencies, 1 would
sugpest that a good desl of thought be given to the development of
suchb[l)rograms so that thess changing relationships might become
possible

Finally, there is a vicious cycle in physicians’ attitudes about the
management of all disorders of the elderly. In some cages it makes no
difference because there is little they can do. In other ce? , however,
there is a good deal that they car do. The typical physicidn who gives *
care to older pet:entsims been known to say, ”There is o great deal of
illness anil misery among the old folks. I guess that is a part of growing
old. I don’t think thereis a lot I can do about it and I probably shouldn’t

[Kc A T
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try too hard to treat it. I might do more harm than good. My older
patients certainly get sick and die at a rapid rate. I guess I was right,
there isn’t much you can do about it.”

Such statements make us realize how perpicious this sort of
thinking is, particularly for those illnesses about which we can do
something. For example, I will take one disorder that I know some-

" thing about and one about which somethipg can be done. 1 refer to the
treatment of high blood pressure for which Kannel presented evidence.
This is a very serious problem in older people. Even if.the doctor had
available to him the information we have about high blood pressure
from epidemiological studies, he might still say, “Why halF of my

. patients 85 and over have high blood pressure. I seem to remember
that blood pressure or high blood pressure is 100 plus your age, 0 I
guess that is a part of growing old. Maybe they need that increase in
order to maintain circulation of the brain. If that is the case I should
not try to treat it very heroically, I might do more harm than good.”

" Or he might say, “My older patients are in and out of congestive
heart failure every other week and they are dying like flies of stroke
and hear? attack, Well, I guess 1 was right, there does not look llke
you can do much about treating high blood pressure in older people.”

. If we want to have an effect on what physicians do we will achieve
it by raising the expectations of older people. The final suggestion I
have is that the Institute on Aging might define its clientele or its
political clique or its sources of political support to try to find out
more about what its clients want and to see if they can provide more
support for the goals of the Institute. I think we must raise the expec-
tations of the elderly as to what can be done for them in certain specific
areas. The expectation that nothing can be done is now more harmful
than beneficial. At the time when there really was not muech that could
be done it was at least, if nof¢beneficial, not harmful. In essence, the
goals that T am presenting are related t0 education of the public and
to preventive medicine.

- - &
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Digcussion -

Dr. Butler: I would like to ask Dr. Ostfeld to comment on the poten-
tialities of random preventive trisls for some of the suggested inter-
ventions to improve the health status of the aged as a quick way of
advancing knowledge in’ addition to pessive studies. Why do we put
off preventive trials to the last stage for such things as social clubs
and other benign activities when we do not need to do the passive
studies first.

Dr. Ostfeld: I think that they should be done and I think the need is
urgent. The model to which I referred, the VA study, just happened to
have some older people in it. No deliberate sffort was made to seek
them out. We do need controlled clinical trials using older patients
not only in the traditional hospital-patient-doctor settings, but in large
groups of people in naturally living communities, elderly housing proj-
ects OT retirement centers. In fact, we need ‘two kinds of clinical trials
and I agres very strongly with your comment. N

"
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Reeommgndations for Future Research
Manning Feinleib, M.D.,, Dr. P. H.

National Heart, Lung, and
Blood Institute .

. National Institutes of Health
- Bethesda, MD 20205

In this section of the summary, I would like to discuss some basic con-

cepts which stand out as a result of our deliberations and recommend

some priority studies for future research. Dr. Ostfeld has already pro-

posed the vast majority of the latter, but he was kind enough to leave me
" two or three. ¢

What can we hope to accomplish in the future in the fietd of aging?
To begin with, we must agree on the concept of what constitutes aging—
is it a normal, inevitable condition which parallels chronologic age or is
it an avoidable pathologic process?\If we think of aging in termsof a*
population survival curve, we might try to describe an “idesl” curve.
Oné such concept of the ideal might be analogous to Dr. Oliver Wendell -
Holmes' wonderful one horse shay that looked and functioned beduti-
fully until, at the age of 100, it callapsed, every part at the same time.

If we examine the current population survival curve for the United
States and most industrialized countries, it would look like curve A in
the figure. There jg relatively high mortality during the first year of
‘life, relatively low mortality for several decades thereafter, ang then
gradually increasing mortality with dramatic decteases in the propor-
tion surviving in later years. The “ideal” curve, however, might ap-
proximate a square wave where no one dies until some appropriate age
X {curve I in figure V-1). What ~constitutes an appropriate age for

-death is obviously an exceedingly complex question involving philo-
sophical, religious and social considerations in addition to biomedical
factors. As Dr. Siegel mentioned gfirlier, as we apptoach this “ideal” will
we have to consjder some form of suicide education and planning? =

-'We may have already come closer, to this “ideal” curve than many
people realize. During ‘the ‘20th century there have been tremendous -
gains in life expectancy st birth and algo in life expectancy among those
who havé already achieved middls and old agg. A glance at a hypothet-
ical survival curve of about 2322 edrs ago and for some nonindustrialized ,
societies now, as approxima curve B in the figure, may give some
evidence of how far we have’come to achieving the “ideal.” - - -

These achievements are inherent in any concept for improving the

%ngevity of the aged. Such reasoning could also be applied to general
morbidity and to mental and functional ability of the aged. In fact,
such a demographic concept is basic to any research aimed at solving

.the problems of the aged or improving their condition. . .

e,s6cond concept I want to stress relates to health care and
services for the elderly in relation to cost-benefit évaluations, We must
bedr in mind that as we keep people alive longer, we will be perfon?ing
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many more proceduree for diseses’ associated with incressing age—
., more prostate operations, more cataract operations, more hlp replace-
ments, etc. We will be obliged to deyote a greater proportion of our
resources to restoratlve procedures for'the elderly. Thus, if we eliminate
or postpone the major causes of death by Means of effective primary
ﬁmuon {e.g., reduction of risk factors for coronary heart disease and
d, elumination of environmental carcinogens) or better treatment
early stages of disease, it may not be cost-effective in terms of how it
nffects.the total health care expenditure. In any discussion, therefore,
of cost-offectiveness of programs to improve the survival of the elderly,
we must be aware of the mcreased osts necessitated by higher mor-
bidity rates in the elderly and that this will prevail regardless of the
_methods used to provide health services.

A third concept, which I feel has importance in the light of our .

digeussions here, concerns our need to be aware that the problems we
. seek to solve are.net lu'mted to the sging population The information
" that hes resulted from vaitous research programs involving the general

383,
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population may he applied immediately to the aged population and may -
havea reldtively high payoff in a very short time. In the management of
accidents, for example, our current knowledge of technology applicahle

.~ 'tor the population as a<whole helped solve some very practical prohlems
for avoiding accidents among the aged. However, in the discussion of
medication for hypertension among the aged, we find a different proh-~

* lem thar that encountered in the younger age groups. In fact, the -
whole range of therapeutic medications, in their application to the aged
8s compared to the young, must he studied carefully. .-

I would like to discuss hriefly some items offered -hy our speakers
during the course of the conference which may he listed as suggestions
for future studies. T would like to highlight a few of these from the view-
point of the epidemiologist.

With regard to the hiologic correlates of aging, the immunological
methods, the enzyme systems, and the like, I think we should give more
attention” to developing & methodology to enahle us to apply these
techniques to free-living populations such 2s those studied in the Fram-
ingham project and other large populations. I am aware that some of
the data presented included only a dozen or so patients. We must
develop the technology necessary to conduct some of these studies using
much larger cohorts, possihly in the thousands, to he ahle to answer the -
question of the extent to which the hiologic factors correlate with othef -
factors of ill health in-the aged population.

So-far as defining functionsal ability of the aged is concerned, we
recognize that this is hoth an important socigl question as well as an
important hiological one. For example, what should an appropriate
dependent variahl€ he in trying to define functional ahility: Undouht~
edly, different types of definitions are needed for. different typgs of
prohlem-solving conditions. The kind of dependent variahle we need for
health care systems might he very different from the kind/we need.to
solve the problem of fitness for working or remsining in the labor force.
It might be to use a muitivariate approach in both irdependent and
dependent vériahles to ¢ome to some decision on assessing functional
ahility of theaged. SN

. I would like to emphasize what has heen said ahout the need for
studying the natural history of aging in diverse populations such as
different ethnic groups, migrant groups, and the like. We should study
thogé that have different rates of longevity, such as Asian-Americans
who are the longest lived suhgroup in the United States. With regard

migrant groups, we must rememher tl{at migration can he viewed
rom many angles. We discussed the comparison of mortality or

/ Iongevity in terms of the place where a person was born and the place

"/ to which he moved or relogated. We must alsa he mindful of the situa~
/" tion, not very rare today, wghere an individual stays where he was born .
i hut the commumty around him changes; i’b., the person does not mi-
' grate, the community migrates. A person can find himself in varying
socioenvironmental situations without ever changing the place where he
‘lives—the change takes place around him. This seems to me to be an

¥
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lmportant area of study in terms of the question of relocatlon or migra-
tion and its effect on the aged.

Finally, I would like to repeat sorhe remarks made by Dr. Ostleld
because I think their importance allows for their repetition, especially
with regard to the programs of the Institute on Aging. There is a def-
inite need to think 1o terms of long-term studies. Such studies imply a
commitment both for personnel and financial support over many years.
If we try to rely on cross-sectional or setrospective studies, we will 9
probably never zet the information we really need because predictive
factors must be obtained while the individual is heaithy and vigorous,
and may not be measurable after debility has occurred.

This Institute should assume the responsibility for designing >
mechanisms, or at least an organizational, framework, to allow for
scientists to take advantage 6f any special sitintions or changing situa-
tions ocecwrring in our economic or social setting with 8 minimum of
delay. To continue to undergo the experience, as has been described, of
several years of review before we can study, say, a community slated
for urban renewal, deprives ygof the opportunity to study the problems
of relocation. A\ mechanism must be developed so that we may
effectively enter such a community early to take advantage of these
situations,

To broaden the sources of informatipn, the Institute should deveIop
a system of coordination with the legiglative, regulatory, and service
agencies interested id the problems of g For example, collaborative
studies should be undertaken with NCHS, §8.\, V.A and other agencies
which may be tackling similar proble from different. viewpoints and
also for very different constituencies 1h{erms of their objectives. This

. constitutes a potentially beautifdl example of inte@vemmental co-
operation which could work to the benefit &f all.
-Int conclusion, let me thank you agaig for coming to this mesting
on such relatively short notice and Joing”such an excellent job of high-
lighting the state of the art in this very complex and diverse field.
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